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Series Editors’ Introduction for Francophone
Conceptions of Learning Through
Practice Book

One of the key goals for the book series Professional and Practice-Based Learning
is to illuminate and explain the processes of learning through occupational practice.
As such, it seeks to draw upon a range of disciplinary conceptions and contribu-
tions. So, earlier contributions to this series have offered accounts from sociolog-
ical, cultural, psychological and philosophic traditions. In their ways, each of these
contributions has assisted in informing, broadening and nuancing our understanding
of practice-based learning experiences and how these are considered, captured and
valued from these perspectives. Most, but not all, of these contributions have their
origins in the Anglophone world. That is, the authors have engaged with orthodox-
ies, conceptions and precepts founded within Anglo-Saxon and English spoken
traditions. Indeed, these are the dominant traditions for scientific writing, and with
the increasing movement towards English as the primary language for scientific
publication, this dominance is set to grow. However, one of the great disadvantages
of a strongly Anglophone focus on scientific publication, there alone much of the
publishing houses, editors, reviewers and contributors being native English
speakers and coming from countries such as the United Kingdom, the United States,
Canada and Australia, is that perspectives from other cultural and linguistic tradi-
tions may struggle to be given voice or even be visible, there alone granted
legitimacy. Indeed, it would seem that there is also a timeliness now to consider
other perspectives. That is, there is a great danger that in the shift to focus in
English, and through an English-dominated publishing provision, other perspec-
tives will be ignored and rendered redundant and invisible. Consequently, contri-
butions that offer perspectives from these traditions stand to make particularly
important contribution through this book series.

Offered here is an edited volume that illuminates and explains Francophone
traditions and conceptions of learning through practice. The contributions in this
volume are from Switzerland, Canada as well as France. What is proposed here is
not just a single Francophone tradition for conceptions of learning through and for
work. Instead, there are a set of culturally privileged elements that, in some
instances, have their origins in French republicanism and are subject to variations
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brought about by historical, institutional and cultural factors within France,
Switzerland and Canada. So, whereas there are conceptions such as ergonomics
and professional didactics that have origins in the Francophone world, these are
nuanced in particular ways. Some of that nuancing is associated with national and
institutional imperatives, and others are associated with different kinds of engage-
ment with traditions and conceptions beyond the Francophone world. What is
evident, however, is a particularly strong focus on the act of practice and a broader
conception of a relationship between work and learning than that found in much of
the Anglophone literature that often emphasises either personal or workplace-
related processes and outcomes. At its heart, the Francophone traditions and
conceptions emphasise the act of work, the engagement with the worker in that
work and analysis of that engagement and its consequences (e.g. learning). Fre-
quently offered is a very situated set of considerations and analyses. Importantly,
focuses on situation go beyond an objective analysis of work-in-action in specific
physical and social contexts, to include the situated nature of how individuals come
to engage with what is being manifested in those contexts, that is, how and on what
bases do these individuals act. This emphasis is evident not only in the focus on the
potential harmful effects of work on the person and that body but also the kind of
methodologies and procedures adopted to understand the relations between work
and learning. Moreover, and building on this emphases, a number of contributions
focus on considering the worker only as an active and critical meaning-maker, but
also through their bodily engagement within and to account for the consequences of
their work. Consequently, this focuses on the personal stand as being point of
analyses which are emphasised in the methodologies and investigative procedures
that make this emphasis quite distinct. It follows, therefore, that there are many
fresh insights advanced through the contributions to this edited monograph. It is
quite likely that many outside of the Francophone world will be both surprised and
interested in the extent and complexity of the accounts provided in these contribu-
tions and also the kinds of conceptions that have long existed to explain the
relations between work and learning. In this way, this edited monograph makes
an important contribution to the book series and, more broadly, our understanding
of learning through practice.

February 2015 Christian Harteis and Hans Gruber
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Chapter 1
An Introduction to Francophone Perspectives
of Learning Through Work

Laurent Filliettaz and Stephen Billett

1.1 The Concern of Learning Through Practice Across
Cultural Traditions

Learning associated with occupations, and the educational and practice-based
experiences that support it, is currently the subject of increased interest and
attention in the fields of educational, psychological, sociological and business
management research and teaching. In all these fields, how young and mature
adults come to learn outside of educational settings in workplaces and the outcomes
of those experiences have become relevant to a range of personal, workplace and
governmental priorities. Consequently, they are being increasingly researched and
evaluated as environments in which to support or augment educational processes
associated with the initial development of occupational capacities and their ongoing
development across working lives. It follows then that in different ways across
nation states, and particularly those with advanced industrial economies, these
settings are becoming seen as being important sites for learning by governments,
employer organisations, professional bodies and unions who are commonly
concerned with developing and sustaining competent workforces and workers to
meet important personal, workplace and national social and economic goals.

So, distinct policies and practices are being enacted across nation states, often
driven by related sets of concerns about preparing graduates for the workplace,
sustaining workers’ capacity across lengthening working lives and engaging
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2 L. Filliettaz and S. Billett

educational processes with what happens in workplaces beyond them. However,
why is it necessary or helpful to have a book that focuses on Francophone concep-
tions of learning through work? The idea came from the editors’ shared concern that
in an increasingly Anglophone world, important perspectives that have their origins
outside of that world were largely unknown and, therefore, not contributing to the
field of discussion, policy and practice. Filliettaz’s overall motivations to bring
together a range of Francophone perspectives were premised on concerns that the
current body of research dedicated to understanding learning through and for
occupational practice appears to be unnecessarily diverse and insufficiently recon-
ciled and integrated. Across various disciplinary, linguistic and cultural contexts,
specific methodological, theoretical and organisational avenues have been elabo-
rated in response to the challenges of practice-based learning. Yet, this elaboration
has often progressed without reference to the diversity and richness of approaches
available across these fields of inquiry. For instance, in the Francophone context of
adult and vocational education, many research projects have been undertaken to
understand what and how workers learn in the everyday circumstances of their
professional practice. Yet, the focus and framing of these enquiries have been
diverse and practices in the Francophone world have been labelled in different
ways: professional didactics (Pastré et al. 2006), ergonomics (Rabardel 1995),
clinics of activity (Clot 1999, 2008), course of action (Theureau 2004, 2006), etc.
These approaches have emerged in different locations of the Francophone area
(i.e. France, Canada, Belgium, Francophone Switzerland) and provide distinct yet
potentially complementary responses to the challenges of learning through and for
professional practice.

Moreover, these enquiries and their particular perspectives have addressed a
wide range of important research questions: How do workers learn from each other
in workplaces? How do they understand and conceptualise in its all the work
practices they are engaged with? How do they cope with the multiple and often
contradictory expectations, requirements and procedures they are facing in work-
places? What sorts of skills and competencies are required for contemporary
workplaces, characterised by an increasing role of technology, rapid changes and
complex tasks? How can the kinds of technical skills and embodied practices
required for performance at work be learnt and shared? How can collective activity
be transformed through dialogues in work settings? How can workplace simulation
be used in training? What sorts of training environments can be designed to assist
the learning of the various kinds of knowledge required to become a competent
worker? Collectively, since the late 1980s, these research questions have been
addressed in a range of occupational fields, such as the health sector, agriculture,
engineering, the food-processing industry, humanitarian organisations and educa-
tion, to name but some which are represented in this text.

But importantly, the research perspectives adopted in the Francophone context
have come to comprise specific traditions, some of which are widely shared
internationally, whereas others have acquired a strong visibility only in French-
speaking countries and in some cases only in one country. Together, these tradi-
tions, however, have generated and adopted a specific theoretical lens for
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conceptualising the relations between learning and work. They have also developed
a range of concepts and methods through which to investigate how adults learn in,
for and through work and how this learning may be supported and enhanced in
training practices. These tools have been widely adopted in those countries, and
expertise in their enactment and reporting has been likewise developed. However,
these conceptions are largely unknown outside of the Francophone world and are
often inaccessible to the English-speaking audience. Yet this audience often ignores
traditions that have emerged and developed outside the Anglophone area. Within
the English-speaking community, issues related to learning through and for practice
have mainly adopted a sociocultural perspective and have been investigated
recently under the umbrella of ‘workplace learning’ (Billett 2001; Tynjild 2008).
Hence, Francophone and Anglophone traditions have evolved as parallel elabora-
tions, with little connections and lacking mutual understanding.

Billett’s motivation for involvement with this edited monograph came from the
realisation that there was a long-standing and particular tradition about learning in,
through and for work within Francophone countries that appeared to be largely
unrepresented in the Anglophone literature. As with his own work, understandings
about learning through work have largely drawn upon traditions, conceptions and
theoretical orientations that are strongly shaped by and represented and privileged
in Anglophone literature. Hence, becoming aware by French-speaking colleagues
that traditions such as ‘professional didactics’ and ‘ergonomics’ are commonly used
in the Francophone world revealed a significant gap in this field of enquiry available
to any speakers. It emerges from the contributions to this volume, that a character-
istic feature of this tradition is to conceptualise learning through practice in its own
terms and qualities and not in comparison with what occurs in educational institu-
tions (i.e. references to informal, non-formal education, etc.), which is often the
case in Anglophone accounts. Although arising inadvertently, inevitably, such
approaches generate interest in and focus attention upon the Francophone traditions
that are their genesis and have fostered, developed and sustained them despite an
increasingly Anglophone-dominated scientific discourse. Not the least of concerns
to promote Francophone traditions and perspectives are those associated with the
dominance of this academic publications increasingly being through English-
language media. Francophone scholars are now being pressed to publish in English
language journals that are seen as the most prestigious in their fields. However,
more than facing the challenge of being pressed into writing in English, French-
speaking researchers might experience the press of adopting the kinds of theoretical
traditions (i.e. those from the English-speaking world) with which the reviewers
and readership of those journals are familiar and comfortable. It is also perhaps
understandable in such circumstances, in a quest to have their work published, that
a younger generation of Francophone scholars and research students may look to
Anglophone theoretical traditions rather than Francophone ones to secure
publication.

Consequently, there emerges a risk in this shift to publishing in English and in
such journals, not only for the Francophone traditions but all of those outside
English-speaking countries. That risk is about indigenous conceptions, practices
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and orientations being displaced, not because of lack of merit or worthiness, but
because they are not represented in English and/or Anglophone literature and
idioms. It also means that these conceptions, practices and representation may
become lost or at least be unavailable to the English-reading world and potentially
discarded in their own. For instance, without the efforts of Philipp Gonon (Gonon
2009b), the contributions of the early German promoter of vocational education
Georg Kerschensteiner may well remain unknown and inaccessible to Anglophone
audiences. This includes the influence that German models of vocational education
had on debates in the United States about what should constitute the American
approach to vocational education (Gonon 2009a), for instance. So, there is at least
as much merit in explicating the Francophone traditions, practices and approaches
to learning through practice.

1.2 The Genesis of This Book Project

The project for this book is to mitigate against any discarding of these Francophone
conceptions of learning in and through work and their traditions and practices
through engaging with and elaborating them for English-reading audience. Impor-
tantly, this engagement and elaboration also serve to assist, understand and appraise
the particular contributions of the Francophone world to the contemporary discus-
sions about learning through and for work and identify how they might complement
or augment traditions and practices from other cultures and traditions. Beyond these
specific purposes is a need for the essence of these approaches to be explicated and
made available to Anglophone scientific audiences that which might not otherwise
occur.

To secure these aims, the specific contributions to this book: (a) describe and
discuss theoretical, methodological and practical issues related to learning through
practice in the traditions of the Francophone area and compare these with those of
other cultural contexts; (b) identify conceptual bases, empirical applications and
implications of Francophone research on the topic of learning through and for
professional practice; (c) provide the English-speaking research community with
a sound and comprehensive account of the origins and histories of these contribu-
tions and presentations of recent findings and developments; and (d) build the
platform for increased collaboration and joint understanding between researchers
representing diverse disciplinary perspectives within various cultural contexts.
However, there is no claim that the contributions to this book provide an exhaustive
account of these topics in the Francophone world. They have, instead, been selected
as they illustrate perspectives and traditions that have become orthodox within the
French-speaking research community and because they can be seen as a fruitful
basis for developing a mutual understanding between and across these research
traditions.

To realise these objectives and prepare for the book, a collaborative and dynamic
set of activities took place over three years. First, most of the selected authors
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attended an international workshop dedicated to the topic of learning through work
in March 2012 at the University of Geneva. Based on the presentations that took
place during this workshop, topics for book chapters were identified and assigned to
each author. The group of authors produced draft chapters during autumn 2013 and
then met again in Geneva, in February 2014." The second workshop was dedicated
to an in-depth discussion of each chapter and aimed to tease out key ideas lying at
the core of Francophone traditions of learning through work. To connect these
reflections to broader considerations coming from Anglophone traditions, four
scholars with diverse geographical, cultural and disciplinary backgrounds were
invited at the workshop as discussants: Simone Volet (Murdoch University),
Geoffrey Gowlland (University of Oslo), Raymond Smith (Griffith University)
and Charlotte Wegener (University of Aalborg). The role of discussants was to
bring an external perspective on the work discussed and to identify possible
connections between cultural traditions on learning through work. After the second
workshop, authors and discussants revised, rewrote and refined their chapters
during the European spring of 2014. Subsequently, the chapters were reviewed,
and further rounds of revisions and editing followed. The outcomes of this process
are found in the chapters of this edited monograph.

The contributions of the book are organised under two sections. The first section —
Conceptualising the Links Between Learning and Practice — comprises 7 chapters
presenting and illustrating distinct but complementary conceptions that have emerged
in Francophone academic fields about the relations between learning and practice and
a commentary chapter. The conceptions on learning are defined and explained by
drawing on a range of disciplinary bases (i.e. work psychology, anthropology,
vocational didactics and organisational sciences). The second section of the book —
Conceptualising the Links Between Training and Work — comprises 6 chapters
dedicated more specifically to the relations between occupational training and work
and a commentary chapter. There is also a summary chapter at the end of this section.
The authors of these chapters present theoretical considerations, methodological
approaches and empirical findings about how training practices in educational pro-
grams and in workplace settings can be effectively based on a fine-grained under-
standing of work. As noted, each section of the book concludes with a critical
discussion of the preceding chapters. In each, a scholar with broadly based interna-
tional expertise on conceptions of learning in practice discusses and responds to the
contributions in the chapters and draws links between these conceptions and the
broader literature accessible in the field.

As a means of introducing and providing an overview of the contributions of this
book, some foreshadowing is warranted here.

"The co-editors of this book are grateful to the Swiss National Science Foundation (FNS) for
sponsoring the International Exploratory Workshop (grant Nr. 123270_150894).
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1.3 Mapping the Field of Francophone Perspectives
on Learning Through Work

An important place to commence is through outlining what are the origins and the
peculiarities of the Francophone perspectives on learning through and for work.
That is the focus for the following chapter which provides an overview of the field
of Francophone research on learning through work and is intended as a platform for
presenting a delineation of this field. Entitled Conceptualising and Connecting
Francophone Perspectives on Learning Through and for Work, the chapter com-
mences by presenting a range of research traditions that have secured important
places within the French-speaking research community and also explains the
disciplinary background underlying these traditions, through identifying key pre-
mises and concepts and specific research and training methods that have emerged in
that particular context. Adopting a cultural historical approach, the chapter also
attempts to illuminate the specific conceptions of learning these traditions are built
upon and have contributed to promote in the French-speaking world. Three research
traditions are selected and described by its authors, Laurent Filliettaz, Stephen
Billett, Etienne Bourgeois, Marc Durand and Germain Poizat, in relation to their
distinct historical and cultural backgrounds and key ideas and methodological
focuses: (1) Francophone ergonomics and work analysis; (2) language use, in
connection to work and learning; and (3) collective and organisational dimensions
to learning through practice.

The first of these three traditions comprises what is referred to as Francophone
ergonomics and the accompanying epistemology of the so-called work analysis.
The historical and disciplinary origins of emergence of the Francophone tradition of
ergonomics are presented, along with its central concepts, contributions to methods
and applications in the field of vocational and professional training. Secondly, the
particular tradition of language use in relation to work, training and learning is
elaborated. These issues have acquired considerable visibility within Francophone
research and have developed into a specific research tradition, which reflects the
unique Francophone conceptualisations. An overview of the main research topics
that have emerged within this tradition and key contributions to vocational and
professional training issues are presented in this chapter. The third tradition is that
referring to learning in connection with specific organisational contexts. Here, the
social dimensions of learning are foregrounded and contributions from Franco-
phone researchers and their alignment with other research traditions are illustrated,
particularly those widely disseminated in the Anglophone world. The final section
of the chapter draws together a range of ideas which have emerged beyond and
across these specific research traditions, and that can be seen as having played an
influencing role on the ways questions related with learning through and for work
have been addressed in the Francophone world.
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1.4 Conceptualising the Links Between Learning
and Practice

Having set the scene for these traditions through this chapter, it leads to the
contributions that comprise the first of the two major sections: entitled
Conceptualising the Links Between Learning and Practice.

The first chapter (Chap. 3) in this section is entitled Stimulating Dialogue at
Work: The Activity Clinic Approach to Learning and Development by Laure
Kloetzer, Yves Clot and Edwige Quillerou-Grivot. This chapter presents key
concepts for what is referred to as the Activity Clinic approach and one of its
developmental methodologies, cross self-confrontation interviews. The Activity
Clinic approach is grounded in Vygotskian cultural-historical psychology. Accord-
ingly, the authors consider individuals’ activities as inherently social and mediated
by cultural artefacts, which are at the same time used and transformed by individ-
uals who engage with them. This approach, whilst well known in the Anglophone
world, is also inspired by French ergonomics, with its attention to activity as it is
performed by the workers, and by work psychopathology. In short, it is advanced as
an interventionist methodology to transform work, primarily as a developmental
methodology. The first part of the chapter introduces core concepts of this approach
which includes a description of the cross self-confrontation methodology. This
description and analysis is supported by data collected during an intervention
within the car manufacturing industry, aimed at supporting the prevention of
work-related musculoskeletal disorders (WRMSDs). In the second part, learning
and development in this type of developmental intervention is captured and
characterised. Learning through work, therefore, is primarily envisioned in relation
to development. In this approach, researchers focus primarily on actions to help
develop workers’ power to act within their professional milieu, on their organisa-
tion and upon themselves. However, a critical analysis of the developmental
research process shows that it generates and, indeed, necessitates learning on the
part of those workers who are the object of these interventions. In the final section
of the chapter, the dynamic character of activity development is highlighted.

Emphasising on learning through different kinds of participation in practice
settings, in the next chapter (Chap. 4) — Learning by Participating: A Theoretical
Configuration Applied to French Cooperative Day Care Centres — Gilles Brougere
connects two distinct areas and kinds of participation, that is, of early childhood
education (particularly for children under the age of three) and also adult education
in a framework where there is no explicit educational objective. Using the concepts
of participation, community of practice and repertoires of practices, this chapter
reports an investigation of the participatory practices within parent-run cooperative
day care centres. The findings indicate differences of modalities of participation
between the day care centres, with some limitations and obstacles, but full partic-
ipation with no visible differences between the participation of parents and pro-
fessionals, in others. These day care centres can be seen as communities of practice,
where the shared repertoire of practice is an important aspect with a dynamics of
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learning for parents, workers and children. The chapter illustrates the development
of knowledge in practice in relationship to the diversity of the families comprising
these parents and their children. It appears from the analysis presented that a shared
repertoire arises from a cultural negotiation that is largely implicit and can best be
explained in terms of interpersonal or person-to-person relationships and rarely at
the level of the day care centre as a whole. In this way, the norms, values and
practices are largely informed and appropriated through interpersonal relationships
rather than through the expression of some situational-based mediation. In sum, it is
through their participation (whose modes, linked to the affordance of each day care
centre, vary) that parents learn and negotiate their practices and likewise
transforming their repertoire of practice. This is also true of workers and children,
thereby making parent-run cooperative day care centres particularly remarkable
kinds of communities of practice with particular learning effects.

An even more microanalysis of how learning arises through practice is advanced
in Blandine Bril’s chapter entitled Learning to Use Tools: A Functional Approach
to Action. Tool use here is considered a privileged entry point for understanding the
nature of learning through action. The aims of this chapter (Chap. 5) are twofold:
firstly, examining the process of individual skill learning from a functional point of
view and, secondly, examining how the context (the ‘field of promoted action’) is
organised in ways that can facilitate the learning process. It is held that when
engaging in functional goal-directed actions, the actor is not simply directed
towards the goal but rather directed by the goal itself. Thus, it is the work goals
to be achieved that specify the demands that must be fulfilled and in some ways
scope of what might be learnt through securing those goals. In the chapter, it is held
that functional actions are not specified by bodily movements, as such, but by the
ability to solve particular motor problems posed by the environment where the work
tasks are conducted. Here, it is suggested that to understand these goal-directed
activities, it is necessary to differentiate amongst four layers of parameters: (1) func-
tional parameters, (2) control parameters, (3) regulatory parameters and (4) move-
ment parameters. The functional parameters specify the task and are independent of
the actor. This applies regardless of whether the actor is a human or a non-human or
a robot actor. The layer of control parameters specifies the functional parameters
and these are able to be controlled by the actors. Finally, the control parameters are
set up through different possible strategies that are person dependent, that is, vary
amongst actors who engage in different kinds of bodily movements in tool use. The
learning process is based on an exploratory activity that progressively drives
learners to discover and master the functional parameters of the task. It is proposed
that this learning process arises in and through a ‘field of promoted actions’ which
organises the experience of learners. Consequently, the tutor’s role is in organising
the experience of the learners through setting up and securing their engagement in
the field of promoted actions and assisting in adjusting this field of promoted
actions to the learners’ level of skills. So, here though is a highly situationally
constrained set of goal-directed actions yet which are inevitably enacted in person-
dependent ways.
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We live in a world filled with material objects and, certainly, the workplace and
occupational training are no exception, proposes Germain Poizat in his chapter
(Chap. 6). Entitled Learning Through Interaction with Technical Objects: From the
Individuality of the Technical Object to Human Individuation, his chapter proposes
that examining the ‘beingness’ of technical objects within the context of occupa-
tional education and training needs to be taken seriously as a contribution to
thinking, acting and learning. The claim here is that when objects are freed of
their status as mere artefacts — that is, as things having undergone even the slightest
human transforming action — and are, instead, granted the status of technical object,
their decisive role in work as an expansive activity, as an ongoing process of
growth, can be understood. Like the Kloetzer et al. chapter, his case draws on
some precepts from Francophone perspectives but also uses the concepts of appro-
priation and individuation in building the case that are drawn from other traditions.
The case is advanced through four interrelated discussions. First, assumptions of the
enactive approach are presented and how these assumptions differ from objectivist
ontology is described. Then, the concepts of mode of existence and beings of
technology in order to then explain a specific conception of technical objects are
examined. Third, the constitutive role of artefacts in learning and development is
discussed. Finally, some consequences for educational research are raised in the
final section. Throughout, the ineptness of having the subject—object dichotomy is
used to claim that the heuristic nature of hybridity makes human beings ‘technical
beings’, the necessity to explore seriously the ‘beingness’ of technical objects,
because of the (1) individuation that characterises the transformation of human
activity, (2) the key role of techniques in defining standards and training contents,
(3) the centrality of appropriation as the fundamental transformation in the activity
of actors in training and (4) the potential value of conceived training design as
technical invention. Such a wide-ranging genetic interpretation of the relationship
between humans and their environment is proposed as a means to build future adult
education provisions that engages with both social and technological transforma-
tions and their appropriation in a perspective that takes into account the centrality of
individuation.

Philippe Lorino’s chapter — Learning as Transforming Collective Activity
Through Dialogical Inquiries — also emphasises human meaning making, albeit as
a dialogical process. This chapter (Chap. 7) holds that learning is an intrinsic aspect
of every conscious, purposeful activity in which individuals engage. That activity is
viewed as dialogical — activity is addressed through and acquires its meaning from
the interacting situation — and mediated by different types of semiotic mediations
(e.g. language, tooling, information systems, procedures). All mediations are ulti-
mately held to be referenced to one final mediation, i.e. socially recognisable and
meaning-making habits. Also, when unpredicted situations disrupt habits, then
multiple and partly invisible inquiries lead to their transformation to allow activity
continuation. In this way, activity, habits and inquiries are all proposed as being
dialogical and weaving the threads of a collective sense-making narrative. Learning
is, thus, defined here as the continuous transformation of habits and of their
combination into sense-making cross-functional narratives through dialogical
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inquiries. Inquiries can be felicitous, meaning that they succeed in reweaving the
threads of collective activity, or infelicitous. One key issue thus is identifying the
conditions of felicity. This approach is illustrated by the case of an electricity
company. The implementation of an integrated management information system
(ERP) disrupted existing professional habits without providing the conditions for
felicitous inquiries, leading to an organisational crisis. In the light of this case, it is
advanced that a key condition of organisational learning is to view collective
activity not only in its ‘directly performing’ dyadic dimension (e.g. A transforms
B) but also in its mediated triadic dimension (e.g. A means C by transforming B),
that is, giving due consideration not only to ‘what people actually do’ but also to
‘what people actually mean by doing what they do’, with three mediating dimen-
sions. It is proposed that this approach to organisational requires establishing the
adequate communities of practice, to transform professional habits and identities,
and communities of process, to redesign cross-functional inquiries and the cross-
functional narrative coherence of processes.

Continuing this focus on work and interactions, Frédérik Matte and Francois
Cooren propose that tensions or contradictions experienced in workplace settings
need to be viewed as either something to be resolved individually or as a constitu-
tive aspect that people have to learn to deal with collaboratively. In their chapter
(Chap. 8) — An ‘On-the-Go’ Approach to Dealing with Organizational Tensions —
they explore the latter perspective through describing how dealing with specific
tensions on a daily basis can be conceptualised as an ‘on-the-go’ approach towards
learning (and collaborating). This approach, they hold, is built upon everyday
dialogues in and through work but also fosters a process of co-construction of
knowledge. Mobilising what they refer to as ventriloquial perspective on interac-
tion, the chapter identifies and analyses everyday communicative practices (hence,
the on-the-go approach) that enable workers in the humanitarian organisation
Médecins sans Frontiéres (MSF)/Doctors Without Borders to learn how to deal
with a specific tension that arises as being ubiquitous in their discussions. These
tensions often arise from the need for an emergency-oriented approach to work
whilst adopting a more long-term perspective during the implementation of mis-
sions around the world. The authors set out to demonstrate using empirical data how
an experienced and an inexperienced MSF member both deal with and learn from
such a tension in their daily activities, building on it whilst simultaneously incar-
nating it in one interaction at the time through their interactions. Organisational
learning (OL) is sometimes envisaged as a communicative achievement. More
centrally, the authors claim that organisational learning is occurring subtlety during
the everyday mundane interactions that comprise individuals’ work-based interac-
tions, implying in the process an evaluation mechanism where the situation itself
contributes as a third party to that remaking of the organisation’s norms and values
and the same time promoting individuals’ learning.

Geoffrey Gowlland provides both a summary and an evaluation of the contribu-
tions of this section to a discussion on the relations between learning and work.
Entitled Discussion: Francophone Approaches to Learning Through Practice, his
chapter (Chap. 9) discusses six contributions that arise from his reading of the
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contributions in this section and through drawing parallels and highlighting differ-
ing viewpoints across chapters. Gowlland identifies the two notions of ‘intentions’
and ‘tensions’ as running through these contributions, and these serve as a starting
point to reflect on the significance of the approaches contained in the contributions
to this section. He notes that several papers identify tensions as sources of learning
in the workplace. The dimension of intentionality meanwhile arises in other con-
tributions and points to the necessity to understand the actions of individuals with
reference to their motivations, goals and ideas about themselves. These questions
are addressed in the context of reflections that tackle three major themes in the
theory of practice: ‘community’, ‘environment’ (both physical and social) and
‘morality’ or ‘ethics’. He concludes that a commonality in the approach of the
papers is that learning is defined as fluid, open ended, goal- and intention-directed
and a positive outcome of the daily tensions and disruptions of working life.

1.5 Conceptualising the Links Between Training and Work

The contributions in the second section of this book commonly focus on links
between training and work, that is, the educational dimensions of learning
through work.

The first contribution authored by Patrick Mayen directly addresses an essen-
tially Francophone conception and tradition — Vocational Didactics: Work, Learn-
ing and Conceptualization. In this chapter (Chap. 10), he describes and discusses
vocational didactics and, in particular, focuses on elaborating on account of one of
its principal characteristics: conceptualisation in action. Vocational didactics is
situated within the field vocational education for young people and adults alike. It
is geared towards both research and action, that is, seeking to address the tasks,
problems and issues that are specific to vocational education and its further devel-
opment as an important sector of education. Vocational didactics is not a discipline
in its own right. Instead, Mayen holds that it is a process defined by a perspective on
matters of vocational education and specific principles, concepts and methods that
give it coherence. In the first part of this chapter, it is proposed that vocational
didactics, along with its intentions, principles and concepts, grant an important
place to the question of conceptualisation. The second part illuminates all of this
through describing and discussing two cases of work analysis and training design
under a vocational didactics approach. Both cases emphasise the central importance
of conceptualisation in action and how it can be advanced.

The theme of work activities as being central to realising effective vocational
education provisions is also exercised within the chapter by Marc Durand and
Germain Poizat entitled An Activity-Centred Approach to Work Analysis and the
Design of Vocational Training Situations. In their chapter (Chap. 11), they present
an activity-based theoretical framework for pursuing two key objectives. These are,
firstly, to understand the social practices of work and training and, secondly, to
inform the design of innovative vocational training methods. It is part of a tradition
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of inquiry and research that has come to be known as ‘French ergonomics’. In this
tradition, the analysis focuses on the articulation of work prescription and real
work. Work prescription encompasses the set of explicit and implicit instructions in
job specifications, as well as the constraints linked both to organising production
and to management, further by going beyond the task analysis of the Anglophone
approach. These prescriptions encompass and contribute to specifying the work
objectives and the social and material conditions for their accomplishment in
through work. In contrast, real work is what workers actually do when they work.
Itis a type of human activity, which is conceptualised as a holistic theoretical object
that can account for the individual and collective meaning and organisation of
vocational practices and their transformations. The first part of the chapter presents
an approach to work and vocational training that centres on the analysis of human
activity. It falls within the theoretical framework of course of action, which is based
on the postulate of enactment. Excerpts of actual cases are used to illuminate the
theoretical premises, all of which are taken from enquiries into work and training in
a variety of work settings. In the second part, the authors describe the procedural
aspects of this research tradition. They also present the notion of spaces for
encouraged actions as an instrument for training interventions in connection with
an elaboration of hypotheses and theoretical elements mentioned above. In their
conclusion, Durand and Poizat propose wide-ranging purposes for which work
analysis could be directed in the field of training.

Sylvie Ouellet and Nicole Vézina use a specific work context to elaborate the
contributions of the ergonomic approach in that chapter (Chap. 12) entitled Activity
Analysis and Workplace Training: An Ergonomic Perspective. Drawing upon the
research in French-speaking communities in Canada, they claim that when compa-
nies need to provide training, experienced employees are most often given the task
of passing on their skills, which have largely been acquired through practice. These
skills relate to performance of the work activity (e.g. movements, sensorimotor
perception, planning), the characteristics of the material to be processed, the tools
used and working conditions that need to be taken into account. Yet, many authors
report the difficulties that workers have in articulating (i.e. describing and
formalising) their working methods when questioned about them. This, of course,
raises questions about how effectively the passing on of ‘know-how’ occurs during
training courses. It follows therefore that this chapter discusses and demonstrates
how ergonomic analysis of a manual work activity was able to make accessible
trade skills stored as ‘embedded knowledge’ so that they could be incorporated into
the content of training. Minute analysis of working movements, followed by
clarification meetings, illuminated and identified the reasoning underlying move-
ments and mental reference points that workers call upon to attain production and
health preservation objectives.

Laurent Veillard’s chapter focuses on the conception of alternance in French
tertiary education. Since the end of the eighties, ‘alternance’ training courses,
consisting in combining and sequencing learning experiences in an educational
institution with those in workplaces, developed quite well in France, especially at
the tertiary level. Consistent with these training aims, an important pedagogical
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question about this type of course is how to organise the workplace learning phases
to optimise effective learning opportunities. A possibility is to develop a pedagog-
ical partnership between the training and working institutions in order to take into
account both the workplace learning specificities and the pedagogical aims and
organisation of the training course. In his chapter (Chap. 13) — entitled University-
Corporate Partnerships for Designing Workplace Curriculums: The Case of a
French Work-Integrated Training Program at Tertiary Level — Veillard addresses
this issue within the specificities of the French educative context, where the
vocational education system is historically mainly based on school teaching situa-
tions. Historical factors and institutional arrangements can be used to explain why
the workplace learning culture is still weak in France comparatively to others
countries like Germany, Switzerland or Australia. However, proposed here are
ideas from both Francophone and Anglophone concepts that can assist in consid-
ering and organising pedagogical collaborations between scholar (or academic) and
productive institutions. Based on these concepts, two case studies in a master course
(in production management) are used to illustrate different aspects and issues of
such collaborations to organise workplace learning between a tertiary institution
and two of its professional partners. The final part of the chapter is dedicated to a
more general discussion, from the findings of the two case studies and other
additional studies, on the ways of improvement of this type of collaboration in
the Francophone world.

Recent literature in the field of workplace learning has stressed the importance of
guidance in the process of learning in and from practice. Workers do not only learn
just by conducting specific tasks individually; they learn when adequate resources
are afforded to them and when more experienced workers are able to assist them in
their practice. Hence, in their chapter (Chap. 14), entitled Learning Through Verbal
Interactions in the Workplace: The Role and Place of Guidance in Vocational
Education and Training, Laurent Filliettaz, Isabelle Durand and Dominique Trébert
propose that there is considerable importance in elaborating the specific qualities of
guidance at work and understanding how novice workers engage with these
resources. In this particular context, the chapter advances two main considerations.
The first is that a close examination of the conditions under which mentors and
students engage in face-to-face interactions provides a relevant theoretical basis for
exploring the relational interdependences between these actors. These interdepen-
dences may be described and analysed as ‘interactional participatory configura-
tions’. The second consideration advanced here is that recent research in the
Francophone world provides useful insights for investigating these issues. It does
so by borrowing concepts from a wide range of disciplinary traditions, such as
anthropology, sociology, sociolinguistics and discourse analysis. These resources,
it is proposed, offer complementary contributions to the understanding about the
processes of participation and guidance in vocational and professional learning as it
occurs in the workplace. Transcripts of video data collected in the field of voca-
tional training of early childhood educators are used as empirical illustrations of the
proposed analytical frame.
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The chapter by Etienne Bourgeois, Julie Allegra and Cecilia Mornata (15),
entitled Transmission and Individuation in the Workplace, aims at better under-
standing what conditions and through what processes does transmission in a given
occupation allow for individuation (instead of mere reproduction). To put it simply,
individuation is to be understood here as the process through which novices in a
given occupation gradually find their own personal way of thinking and doing
things whilst incorporating the knowledge and practices being transmitted to them
by the reference model. This view is based mainly on the French concept of
‘subjectivation’, as elaborated by Richard and Wainrib. In educational contexts,
individuation implies some gradual detachment of learners from the reference
expert model at four levels: (1) cognitive, (2) behavioural, (3) affective and
(4) related to identity. The chapter examines the role of ‘macro’ factors
(i.e. related to the nature and evolution of the profession itself and its context)
and ‘micro’ factors (i.e. related to learners’ interactions with their trainers and
peers). This discussion is based mainly on two exploratory studies currently
conducted at the University of Geneva. The first study focuses on the transmission
process with experienced farmers who are converting to organic farming in Bel-
gium and in France. This study highlights mainly ‘macro’ factors of individuation.
The second study deals with transmission in the context of students enrolled in a
university master’s degree program in developmental psychology. This second
study highlights primarily ‘micro’ factors of individuation.

Simone Volet provides an overview of this second section entitled On the
Articulation of Training and Work: Insights from Francophone Research Tradi-
tions. Her chapter (Chap. 16) examines the conceptualisation of work activity that
forms the foundation of Francophone perspectives on training and work and
reviews empirical work grounded in these perspectives. The chapter commences
by identifying and discussing the three fundamental assumptions about the nature
of work activity and workplaces as legitimate sites of learning and training that
underpin Francophone research related to the articulation of training and work:
(1) actual work activity cannot be reduced to the prescribed task; (2) any work
activity includes a productive and a constructive component; and (3) work activity
affords the creation of rich learning opportunities for improved practice. The six
empirical studies that have addressed the above assumptions are illustrated and
scrutinised with reference to other bodies of literature concerned with workplace
learning. Also identified across studies from the Francophone research traditions
are common innovative methodological aspects of research. The final section of the
chapter elaborates novel contributions of Francophone research. The aim here is to
enhance the links between these contributions and the overall body of literature on
learning through and for practice. She proposes that by conceptualising work
activity and professional practices as enabling environments for training within
the complexity of real-life, interactive and dynamic situations and providing empir-
ical support for this claim, research from Francophone research traditions makes a
unique contribution to the literature on workplace learning and also that on voca-
tional, professional and training research. It is also claimed that the dissemination
of this work in the Anglophone research community offers fresh possibilities for
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cross fertilisation and mutual enrichment, conceptually, methodologically and
educationally.

The concluding chapter (Chap. 17) in this edited monograph by Stephen Billett,
Raymond Smith and Charlotte Wegener is something of a reprise. Entitled Under-
standing Learning for and Through Work: Contributions from Francophone Per-
spectives, it offers a discussion on what the chapters add to the field of workplace
learning through the accounts of Francophone traditions and conceptions of learn-
ing through and for work and the practices they report were used to understand
more fully these processes of learning. It identifies and elaborates from an Anglo-
phone perspective four distinctive qualities of the contributions within this edited
monograph. These are, firstly, that there is no single or unitary Francophone
tradition or conception of learning through practice. This quality is highlighted
through outlining something of the diversity of what constitutes Francophone
perspectives and some accounting of the origin of these distinct conceptions. The
case made is that although there are cultural and linguistic traditions across the
Francophone world, there are also localised historical and cultural factors that
promote difference and diversity within these accounts. Secondly, and regardless,
there is an emphasis across the contributions on physically, socially and personally
situated activity which stands as being distinct within Francophone accounts. This
situatedness goes beyond an objective analysis of work in action in specific physical
and social contexts (actions of workers), to include the situated nature of how
individuals come to engage with what is being manifested in that context (e.g. how
and on what bases they act). Thirdly, there is a pattern of contributions considering
the worker as the person not only as an active and critical meaning-maker, but also
through their bodily engagement within and to account for the consequences of
their work. Further, these emphases on the personal stand to make some of the
contributions in this book quite distinct. Fourthly, the means for understanding and
organising support for learning through work seem distinct. The two sets of
qualities just above suggest that traditions of professional didactics and ergonom-
ics, in particular, emphasise the situation and body and seem quite culturally
distinct. They seem more analogous to laboratory and encounter sessions from
the Anglophone world than what would be used in that world to organise work-
based learning experiences. It is these four conceptions that are discussed in terms
of what they contribute to the field of work and learning.
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Part I
Conceptualising the Links Between
Learning and Practice



Chapter 2

Conceptualising and Connecting
Francophone Perspectives on Learning
Through and for Work

Laurent Filliettaz, Stephen Billett, Etienne Bourgeois, Marc Durand,
and Germain Poizat

2.1 Perspectives and Traditions of the Francophone World

This chapter offers an overview of the field of Francophone research on learning
through work and is intended as a platform for presenting a delineation of this field.
Research on learning through work tends to privilege cultural and historical factors.
Whilst this privileging is not always formulated explicitly in the chapters within
this volume, this premise needs to be acknowledged to appraise the particular
contributions of Francophone researchers. This privileging of cultural and historical
factors is, however, useful for the reader to establish connections between chapters
and across the different Francophone perspectives they propose. More specifically,
this chapter presents a range of research traditions that have secured important
places within the French-speaking research community, as illustrated in the fol-
lowing chapters. This overview aims at explaining the disciplinary background
underlying these traditions and identifying key premises and concepts and specific
research and training methods that have emerged in that particular context. The
chapter also attempts to illuminate the specific conceptions of learning these
traditions are built on and have contributed to promote.

To achieve that outcome, three research traditions are described, in relation to
their historical and cultural backgrounds, key ideas and methodological focuses.
The first of these three traditions comprises what is referred to as Francophone
ergonomics and the epistemology of the so-called work analysis. The historical and
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disciplinary origins of emergence of the Francophone tradition of ergonomics are
presented, along with its central concepts, contributions to methods and applica-
tions in the field of vocational and professional training. Second, a focus is placed
on the tradition of language use in relation to work, training and learning. These
issues have acquired considerable visibility within Francophone research and have
developed into a specific research tradition. An overview of the main research
topics that have emerged within this tradition and key contributions to vocational
and professional training issues is presented below. The third tradition is that
referring to learning in connection with specific organisational contexts. Here, the
social dimensions of learning are foregrounded and contributions from Franco-
phone researchers are illustrated, and their alignment with other research traditions,
and particularly those widely disseminated in the Anglophone world. The final
section of the chapter draws together a range of ideas which have emerged beyond
and across these specific research traditions, and that can be seen as having played
an influencing role on the ways questions related with learning through and for
work have been addressed in the Francophone world. To introduce this elaboration
of Francophone traditions and their essential qualities, it seems appropriate to
commence with the particularly distinct conception of ergonomics and the central
role of work analysis.

2.2 Francophone Ergonomics and the Tradition of Work
Analysis

A relatively new approach to vocational and professional training grew out of the
concern that scientific knowledge about work is a necessary condition for designing
effective training programmes. This approach is premised on the assumption that
training practices should be based on, or should be concurrent with, scientific
analyses of work. Research in this field, thus, focuses on the object of work
(i.e. what needs to be done and therefore learned), learning the work (i.e. what is
learned) and the modalities through which learning occurs at work (i.e. how it is
learned). This tradition provides guidelines for the design of learning environments
and programmes (Durand 2011). This research stream is generally ascribed to the
scientific tradition identified as “French-language ergonomics” or “French-speak-
ing ergonomists” (Daniellou 2005; De Keyser 1991, 1992; Guérin et al. 2007). In
this chapter, it is referred to as Francophone ergonomics. In what follows, the main
features of this approach are introduced, explained and illustrated.
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2.2.1 Francophone Ergonomics and Its Relations
with Taylorism

The scientific study of work owes much to the pioneering research of Frederick
Winslow Taylor who sought to understand and organise work at the Bethlehem
Steel Corporation (De Keyser 1991, 1992; Taylor 1911). Three major advances can
be attributed Taylor’s approach. Firstly, he asserts the need for a rigorous analysis
of work and the importance of the link between science and work. Like many
scientists of his time (e.g. physicists, chemists, biologists and others), all of whom
were confident in the power of reason to subjugate nature for human benefit, Taylor
was convinced that science could solve all the problems related to work. Despite the
fact that this position today has been dismissed as unrealistic, it is thanks to
“Taylorism” that the science of work emerged as a legitimate research field.
Secondly, Taylor also insisted on the purpose of his research being the objective
underlying the study of work was to improve work efficiency and organisation, and
this type of approach developed in parallel with research in the human and social
sciences and real-life changes as they occur in the organisation of work. It is
noteworthy that his desire to transform the organisation and conditions of work
through scientific management, although much criticised for being alienating,
remains a valid pursuit for Francophone ergonomists (De Montmollin 1981).
Thirdly, Taylorism brought the “human factor” of work to the fore, where it
could then be explored. This aspect is developed below insofar as it constitutes
an important point of difference between Taylor and his European successors.
Taylor’s studies were quickly known and disseminated across Europe. But, it
was only after the end of the Second World War that Francophone ergonomics
acquired institutional visibility. In many countries, the Marshall Plan helped to cope
with the urgent need to rebuild what the war had destroyed. All areas of society
were in turmoil, and particularly the industrial production system in many coun-
tries, where the needs for modernisation of environments and working methods and
productivity improvements were great. Exchanges were then developed with the
USA, whose technological advance and control of management companies or large
projects had increased during the war. French engineers were sent on missions to
the USA to appropriate the American expertise in “managing people at work”.
Teiger and Lacomblez (2013) describe how the French mission called
“Psychotechnique”, which took place in 1952, allowed Jean-Marie Faverge to
discover the Human Engineering Research which was part of the “information
processing approach” still undeveloped in Europe at that time (Faverge 1954). This
approach inspired chapters in the seminal book entitled L ‘analyse du travail (Work
Analysis), written with André Ombredane in 1955, which contributed to found
French ergonomics. In 1956, another international and interdisciplinary mission
involving physiologists, psychologists, engineers, project managers and union
representative, entitled “Adaptation du travail a I’lhnomme” (Adaptation of work to
humans), was attended by some of the main actors who would base European
ergonomics. Their report (Murrell 1959) contained the outline of an action plan
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(including research) to meet the goal of “adapting the work to humans” and not the
reverse. This report was followed by various initiatives that gave rise to a European
tradition in ergonomics which was structured and developed in quite a different way
from the Anglophone human factor approach.

In France and Francophone countries, ergonomics was oriented towards:
(1) designing work conditions based on real work analysis and (2) studying the
potentially harmful effects of work on health. At this time, ergonomics was a part of
a broad policy of national independence, and it was expected to contribute to
achieving the following three objectives in the perspective of production improve-
ment and productivity gains: (1) modernisation of the production system in its
technical and organisational dimensions, (2) fight against workplace accidents and
safety and (3) workers selection and accelerated vocational training to better match
workplace requirements. However, Taylorian precepts have been central to Fran-
cophone ergonomics in the sense that, as De Montmollin (1984) noted, an “ergon-
omist is a good Taylorist”, but under the condition that Taylorism is given a “human
face” (De Montmollin 1981). A major difference lies in the conceptualisation of the
human factor in North American and European traditions. In the American scien-
tific and professional culture, the human factor is often associated with the idea of
human errors, which leads to systematic attempts to reduce its weight or presence in
work performance, hence the rise of the field of human resource development,
largely based in the USA. In French-speaking Europe, at a theoretical level, the
human factor has been distinguished from another essential component of work: the
task to be accomplished. Hence, the human factor has been associated with ideas of
resourcefulness, inventiveness and intelligence in work situations, even in the
simplest and most basic cases. The human factor, thus, came to be conceptualised
as a source of excellence and a potential resource for production and profit (Dejours
2010).

The Francophone ergonomic tradition can be further characterised by two
methodological considerations. The first is that empirical research on work under-
taken since the second half of the twentieth century in the field of ergonomics
recurrently showed that workers never do exactly what they were asked or
instructed. Rather than seeing this as a limitation, Francophone ergonomics
attempted to conceptualise such a gap and developed from the basic distinction
between what should be done, the prescribed task or work, and what workers do,
the actual work (Amalberti et al. 1991; Ombredane and Faverge 1955; Leplat and
Hoc 1983). This distinction is of major importance as the gap between prescribed
and real work has been interpreted as demonstrating: (1) that workers have auton-
omy and creativity, in that their work cannot be reduced to the instructions,
directions or procedures that define their jobs, and (2) that both prescribed and
real work need to be systematically analysed to understand workplace practices and
requirements.

The second consideration is that Francophone ergonomics is both a scientific and
an applied or interventional discipline. It produces knowledge about work and also
aims at transforming work situations. Several authors even see ergonomics as a
“technology” (De Montmollin 1967, 1991; Pinsky 1992; Pinsky and Theureau
1987; Wisner 1983, 1995a, b, 1997). Francophone ergonomists aim not only to
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make work more efficient but also safer and more healthful, by adapting the work to
the people (Metz 1960), rather than adapting the people to work as it is prescribed in
instructions and by the organisation of tasks (Daniellou 1996, 2005). In this respect,
ergonomics has inherited from Taylorism an ultimate concern with work analysis:
improving workplace conditions and the organisation of work, rather than only
producing knowledge about work. Also, what is apparent here is that whilst
ergonomic and work analysis has come to be seen as essentially Francophone
conceptions, their origins are influenced by the Anglophone world. However,
these influences have also given shape to deep transformations, the Francophone
conceptions of Taylorism being now conceptualised differently in Anglophone and
Francophone traditions.

2.2.2 Work Analysis as Method Beyond the Laboratory

The recognition of a gap between prescribed work and real work prompted ergon-
omists to abandon their laboratories and instead enter workplaces so that they could
better observe, measure and record what was happening authentically (Laville
et al. 1972; Wisner 1985). With the advent of miniaturised recording devices,
remote data transmission and video and digital broadcasting, work requirements
can be more easily scrutinised via energy cost calculations based on remote
measurements of respiratory gas exchange, detailed movement analysis via
video-image processing and electromyographic recordings of workers in action.
Moreover, as work became ever more dematerialised, intellectual and collective,
methods of data collection and analysis became also more cognitive and commu-
nicative, with greater reliance on methods from cognitive sciences and linguistics
(e.g. Borzeix and Fraenkel 2001; Grosjean and Lacoste 1999; Pavard 1994;
Theureau 2004a, b). Through these processes, work analysis has clearly taken an
increasingly “pragmatic turn” and favoured on-site observation. Ergonomists
became very much aware of the need for a familiarisation period in work settings,
both for themselves and for those they observe. By conducting participant obser-
vation and, sometimes, even by contributing actively to job performance, they must
become familiar to the others so as to ensure optimal study conditions of work
activities.

Yet field observation, even when participatory, still does not provide complete
access to all dimensions of work experiences. Ergonomists have, therefore, devel-
oped research procedures that involve their participants in two different and
complementary ways. That is, workers inform researchers both passively, by
allowing themselves to be observed, and also actively, by answering questions
designed to prompt descriptions, comments and explanations about the
unobservable components of their work. Unfortunately, even this type of informa-
tion collection is sometimes not sufficient for scientific analyses. In part, this is
because components of work activities may not be fully conscious or reflected on
and sometimes because language skills are insufficient to secure valid and reliable
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communication between workers and researchers. As a consequence, Oddone
et al. (2008) devised a procedure called the “Instructions to the Double” (instruction
au sosie) in the context of FIAT factories in Torino. In this procedure, workers did
not have to describe their work — a task they found difficult. Instead, they were
asked to talk to researchers as if they would be replacing next day on the job.
Workers then gave their virtual doubles all the information needed to ensure that
“no one would notice any difference” between work performed by the worker and
its double. This procedure proved to be particularly productive and efficient. It
helped to bring to visibility the sorts of tacit knowledge that are particularly difficult
to observe or to access reflexively.

Another procedure utilised by ergonomists was inspired by the field of human
ethology (Von Cranach et al. 1982). Originally called “confrontation”, this method
consisted of having actors watch video recordings of the actions performed by other
actors and asking them to comment on and explain what they had seen. The
procedure was then extended to include “self-confrontation”, in which they pro-
vided comments and information about their own actions. During self-
confrontation interviews, individuals watch recordings of their own actions,
describe their goals or intentions at that time, point out causal links between
seemingly discrete and elementary acts, explain the meaning they ascribe to these
acts and so on. This procedure was greatly enriched when adopted in the ergonomic
approach. An initial enhancement comprised in developing methods to ensure
greater precision in what participants in self-confronted interviews actually say
(Theureau 2004a, 2010). In some cases, this concerns the expression of workers’
experience during the recorded activity; and in other cases, the concern was about
the analysis aided by researchers or addressed to them. A second improvement
consisted in gaining greater precision in the modes of prompting and supporting the
interviewees, which depends on whether researchers want a neutral expression of
the past experience or a reconstruction and development of the experience as
mediated by the language (Mollo and Falzon 2004). Self-confrontation interviews
served also as the basis for confronting two individuals performing the same job. By
recording work activities performed by several different workers, structured inter-
view settings enabled collective forms of analyses, encouraging workers to address
variations, discrepancies and controversies in the ways work activities were
conducted. This later interview method was developed in particular in the field of
the Clinic of Activity approach, under the label “cross-self-confrontations” (Clot
et al. 2001; Kloetzer et al. 2015).

The particular methods developed by ergonomists to address the problems of
work understanding and transformations are part of Francophone-specific research
designs, sometimes called collaborative investigations. Collaborations between
researchers and practitioners last from several weeks to several years and are
motivated by a shared interest in workplace intervention and knowledge elabora-
tion. Such research designs are predicated on cooperation between people with very
different types of expertise (scientific vs. professional) but with equal value and
dignity. Such collaborative research designs often go beyond mere job analysis and
focus on deeper dimensions of professional practices, such as the very culture of the
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action or the job category. For some authors, collaborations between researchers
and workers sharing the same objectives of knowledge building and transformation
have the potential to initiate new social spaces for reshaping the relationships
between scientific research and social practices (Schwartz 1998). Aligned with
this orientation to inquiry is a focus on activity.

2.2.3 Activity as a Source of Unity and Diversity

These technical and methodological developments have also been driven by theo-
retical advances, particularly in regard to the definition of work as an object of
research, that is, when it is conceptualised as a complex and demanding social
practice that can be rigorously investigated when it is observed in context and not
decomposed into a series of elementary processes. These principles led to adopt the
category of activity as a fundamental concept and unit of analysis for studying real
work in relation to prescribed work. It is certainly difficult to define work activity in
a way that is both precise and consensual. However, it is possible to propose that
work activity is what people do when they are engaged in a job task. Although this
definition is obviously rather vague, it has two merits. It reflects the idea of work as
being made up of many interrelated dimensions, and it also allows for a broad range
of theoretical bases to account for the meaning and dynamic organisation of
activities.

Certainly, the Russian historico-cultural perspective in social sciences has been
an important source of inspiration for Francophone ergonomists. Theoreticians
such as Leontiev, Galperin, Talyzina and Rubinstein, as well as Bakhtin and
Vygotsky, are seen as major contributors to this perspective. Many concepts and
ideas of these authors have exerted an influence on ergonomic research to an extent
that can only be briefly mentioned here. These contributions include the (1) distinc-
tions between action and operation in activity, (2) mediated character of human
activity, (3) essential cultural dimension of work activity, (4) complete and total
engagement in work as a source of both growth or empowerment and suffering or
alienation, (5) importance of collective forms of understanding work (even indi-
vidual work), (6) the contradictory or conflicting nature of realities faced by
workers within production systems, etc.

Other influences have also been powerful. For instance, the traditions of infor-
mation processing, Piaget’s cognitive constructivism on practical reasoning, the
analysis of interactions based on conversational analysis or ethnomethodology and
the study of individual and collective achievements from a cognitive anthropology
perspective, inspired in part by the paradigm of situated action/cognition, have all
been salient. Importantly, Francophone researchers have not just unquestioningly
borrowed these concepts. Instead, they have adapted and used them to develop
theoretical elaborations and traditions. In what follows, three main traditions will be
briefly outlined, as illustrations of the diversity and richness of work analysis as it
can be conceptualised from an ergonomic perspective. These traditions do not
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produce an exhaustive picture of the theoretical landscape. Instead, they focus on
perspectives that have been particularly relevant for vocational and professional
training, as illustrated by the chapters gathered in this volume.

The first tradition can be identified as Professional or Vocational Didactics.
Mainly inspired by the work of Piaget, Professional Didactics focuses on cognition
and cognitive invariants of experienced professionals. It also investigates the
dynamic processes through which objects transform into instruments for action
during work (Pastré 2007; Rabardel 1995; Rabardel and Pastré 2005; Rabardel and
Beguin 2005). These cognitive constructs are naturally developed over the course
of long periods of time and are considered as pragmatic concepts that can be used to
organise work practices. These pragmatic concepts are what novices need to learn
to become competent professionals (Pastré et al. 2006). Within this book, Mayen’s
chapter illustrates the Professional Didactics tradition (Mayen 2015).

The second tradition is known as the Clinic of Activity approach. Inspired
mainly by Vygotsky and Bakhtin, this approach emphasises the importance of the
historical and cultural dimensions of work and positions the work of each individual
as the personal expression of a collective and impersonal genre (Kloetzer
et al. 2015). Methods of work analysis, combined with the presence of researchers
in the workplace, trigger processes of work narration and job-related controversy
during cross-self-confrontations. These mechanisms are seen as being developmen-
tal processes through which workers internalise the rules and norms underlying the
job, whilst still creating their own version of that work practice (Clot 1999, 2009;
Clot and Kostulski 2011; Kostulski 2011).

The “course-of-action” approach can be seen as a third tradition inspired by
Francophone ergonomics. The course-of-action approach is based on the enactive
perspective of Maturana and Varela (1987) and the assumption that any practice
gives rise to experience, that is, the individuals’ processing of experiences that is
partially expressible in self-confrontation (Theureau 2004a). Within this frame-
work, the unit of analysis is the coupling between activity and situation, with
activity being considered as autonomous and self-constructive (Durand 2008,
2011, 2013; Poizat et al. 2013). This approach has led researchers to conceptualise
activity transformation in terms of appropriation and/or individuation (Durand and
Poizat 2015 volume; Poizat 2015).

To these three traditions, it is possible to add the interactional and multimodal
perspective that emanates from studies by the Language and Work network
(Borzeix and Fraenkel 2001). Research conducted in this tradition focuses on
interactions in workplaces and their contributions to learning (Filliettaz
et al. 2015; Veillard 2015). Although somewhat separate from the general context
of Francophone ergonomics, it is rooted in important theoretical and methodolog-
ical traditions, including linguistics, ethnomethodology, conversation analysis and
workplace studies. Section 3 in this chapter elaborates the contributions of this
specific tradition of understanding of learning through work.
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2.2.4 Work Analysis and Its Contributions to Vocational
Training

Francophone ergonomists became interested in vocational training very early on
(De Montmollin 1974; Ombredane and Faverge 1955; Teiger and Lacomblez
2013). By the 1980s, specialists in vocational and professional education had
engaged with both scientific and technological orientations developed by ergono-
mists. Today, researchers and practitioners in vocational and adult education are the
forefront for developing original and complementary studies combining work
analytic methods with training practices. These studies can be specified by the
following characteristics: (1) they address real work practices, with a focus on
human activity; and (2) they hypothesise that human activity has productive and
constructive sides. Activity is productive in the sense that it transforms the physical
world and produces visible material outcomes. It is also constructive in so far as it
transforms workers’ internal worlds, their beliefs, knowledge, dispositions and the
repertoire of resources they need for working; (3) these studies adopt and adapt
specific tools and methods, such as self-confrontation interviews and modelling;
(4) they enact participatory research designs that take into account experienced
workers and vocational trainers’ perspectives and knowledge of including their
adjustments to training problems; and (5) they extend the frame of reference of
ergonomics to project management and to the ergonomics of training (Poizat and
Durand 2014). This growing body of research has taken shape in various configu-
rations that explore different ways for combining work analytic approaches with
training and learning processes. In what follows, the orientations underlying these
configurations will be briefly overviewed.

2.2.4.1 Work Analysis for Training

The first configuration accounts for the fact that, from their earliest studies, ergon-
omists became involved in training practices and saw their contribution as preced-
ing and informing the processes and intended outcomes of training (Montmollin
1974). For representatives of Professional or Vocational Didactics, for instance, the
ergonomic analysis of work conducted with experienced workers aims at
deciphering work-related knowledge and elaborating learning contents that will
be, as a second step, used for training purposes. For instance, for training pilots or
engineers, it is important to have a detailed understanding of the sorts of knowledge
required at work, before designing training programmes that will consist of sharing
this knowledge with newcomers. Hence, the typical, invariant and shared compo-
nents of activity are identified by work analysis and, therefore, provide contents for
training courses. Although initially motivated by purposes associated with effective
application, such empirical research has provided trainers with evidence that it is
relevant to adapt training to the real work and learning processes observed in the
field. The regularities observed in the work of different individuals or the same
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individual in diverse situations are seen as indications of the competencies — or the
elements underlying the here-and-now activity — resulting from practice and/or
learning and determining the performance level in job-related tasks (Samurcay and
Pastré 1995, 2004; Ouellet and Vézina 2015; Vidal-Gomel and Samurgay 2002).

2.2.4.2 Work Analysis as Training

In a second configuration, researchers quickly acknowledged that through being
involved in work analytic practices, workers experienced gains in terms of knowl-
edge construction and performance. These positive transformations have been
interpreted differently, depending on various theoretical frameworks. They have
been conceptualised as (1) providing greater awareness, understanding and cogni-
tive appreciation of the activity by workers themselves (Pastré 2011); (2) compris-
ing a formal narrative that elicits and ensures a gain in intelligibility; (3) “putting
into words” that allows for narrative, distancing and reflexivity (Clot 2009); and
more generally (4) a better understanding of the self in action and as an inherent
condition to knowledge acquisition (Falzon 2013). What these traditions have in
common is the assumption that work analyses should not only be regarded as a
condition preceding training but also as training practices as such, in which learning
and practitioners’ development may arise.

2.2.4.3 Work Analysis as Long-Term Inquiry About Learning
and Training

A third research configuration emerged as long-term inquiries about the develop-
ment of vocational and professional training. This focus has resulted in research on
transformations in work activities over the longer term instead of a focus on the
present. Procedures to predict activity and track it backwards over various time-
scales have been explored. These investigations address work and training situa-
tions where transformations have occurred, whether assisted or not (Chaliés
et al. 2004, 2008; Filliettaz 2012; Mayen 2000, 2012; Veillard 2015). Iterative
research designs have been developed that closely combine work analysis with
training practices, in what has become known as the ergonomics of training
situations (Bailly et al. 2014; Durand 2013; Horcik and Durand 2011; Horcik
et al. 2014).

2.2.4.4 Work Analysis as Design-Based Research

Finally, a fourth configuration that seems to be emerging today could be
summarised as design-based research. This configuration simultaneously convenes
activity analysis, design and training through iterative loops. This configuration is
characterised by two aspects: (1) it recognises and exploits the two simultaneous
and interdependent facets of human activity (i.e. production and construction), and
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(2) it assumes that there is a mutual structuring and inherent link between empirical
research and technological research, oriented towards training design (Durand
2008). This means that the same assumptions underlie both empirical and techno-
logical researches and that the two programmes validate or invalidate each other.
One of the main objectives is to create and extend knowledge about developing and
sustaining innovative learning environments either in the workplace or in training.
There are two challenges associated with carrying out design-based studies as
defined here: (1) researchers endorse simultaneously research and design roles,
and (2) new forms of collaborative partnerships evolve between researchers and
practitioners. For instance, mixed groups of informants are used to prompt the
transformation in activities and activity organisation through a process of concur-
rent design and the expansion and transmission of innovation as the object and
objective of collaborative investigation. This configuration opens a new field for
research and practice, located somewhere between the design of work environments
and capacitating organisations (Lorino et al. 2011; Lorino 2015) and the design of
vocational training that can accommodate the intermediate hybrids of work/training
(Poizat and Durand 2014).

2.3 Francophone Perspectives on Language, Work
and Learning

When scrutinising the circumstances in which work activities are conducted, not
only as “plans” or “tasks” but as “real actions”, ergonomists and work analysts
notice that talk and other forms of language use may play a considerable role in how
an individual engages in work activities. Consequently, the conditions under which
these forms of language use could be understood, described and interpreted
attracted considerable attention within the Francophone research community ded-
icated to learning and work. In the mid-1980s, a number of linguists with diverse
disciplinary backgrounds began to actively contribute to the research programme of
a “scientific study of work™ and developed collaborations with specialists of various
disciplines such as ergonomics, work psychology, organisational sociology, anthro-
pology or economics. A formal interdisciplinary network emerged from these
collaborations, entitled “Language and Work” (langage et travail), and officially
accredited by French academic research organisations. Over more than two decades
of existence, the Language and Work network delivered important research out-
comes on a wide range of topics related to language use in the workplace and
empirically grounded in a diverse range of empirical fields (Boutet 1995; Borzeix
and Fraenkel 2001; Grosjean and Lacoste 1999; Péne et al. 2001). In what follows,
the contributions of this network are briefly summarised in a non-exhaustive way.

The first contribution of this research tradition was to operationalise what has
been identified as a “linguistic turn” in the ergonomic analysis of work (Boutet
2001). This turn recognises both the presence and the key contributions from
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language use to the planning, the accomplishment and the reflexive interpretation of
work-production activities. Language is not absent from the workplace. It is
through engaging in communicative events that individuals plan their work, coor-
dinate their contributions to production tasks with other workers, solve problems,
keep memories of their decisions, assess the results of work, engage in reflexive
reasoning, etc. From that standpoint, language can be seen as a constituent and
constitutive part of work, according to the expression coined by Boutet (2001) — la
part langagiere du travail.

The recognition of language use as a constitutive part of work should not be
regarded as given and self-evident. However, it is a relatively recent historical and
cultural construct that is closely related with evolutions that have occurred in
modern times about the organisation of work. Herein lies a second important
contribution from the Language and Work network to the ergonomic analysis of
work. By adopting a sociological and historical perspective on the role and place of
language use in workplaces, representatives of this research tradition emphasised
numerous and significant changes in work organisations, which had a direct impact
on how language has been perceived. As mentioned by Boutet (2008), language use
was not acknowledged as a productive resource in a Taylorian production system. It
was seen as a mere distraction and prohibited from the large manufactures and
factories that developed after the industrial revolution in the nineteenth century.
The labour had to “do the work™ and not “talk”. The situation rapidly changed after
the oil and energy crisis in the early 1970s, when a service-oriented economy
progressively took over in Western societies and when a “new work order” was
established. It was then commonly expected that workers should be able to coop-
erate with colleagues, have literacy skills, adapt to norms and procedures that may
take written or oral forms and be able to cope with unpredicted “events”. Being a
competent worker in such a work context also required the ability to mobilise and to
develop “communicative competences” (Zarifian 2001). These requirements and
expectations have increased considerably in recent times, known as the “globalised
new economy”. Influenced by the rise of new technologies, a growing number of
work-production tasks have quickly become ‘“dematerialised” and now take the
shape of symbolic actions in which workers produce and interpret “signs” and
engage in a constant meaning-making process. In many respects, the contemporary
workplace no longer sees language use as a peripheral ingredient but as a produc-
tion resource and as a mediating tool through which professional practice occurs.
These changes have significant consequences in terms of vocational and profes-
sional education, which has to prepare and adapt the workforce not only to specific
technical and work-related skills but also, more widely, to multilingual, globalised
and language-mediated professional practices (Mourlhon-Dallies 2008).

In recognising the configuring role of language in contemporary workplaces,
representatives of the Language and Work tradition have also highlighted the
multiple functions endorsed by linguistic resources in workplaces. These functions
include practical, social as well as cognitive dimensions of work practice (Lacoste
2001) and can be seen as being fivefold. First, language use at work has often been
reported as serving practical functions. Through engaging in discourse and
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interactions, workers “get things done”, and they plan and anticipate future actions,
perform them and provide accounts and evaluations about past events. Second,
linguistic resources are also used by workers as resources for accomplishing the
social dimensions of professional practices. They are means through which workers
position themselves in groups, endorse specific identities, produce or reproduce
cultural communities or establish power relations. Linguistic resources as they are
used in the workplace discourse and interactions also serve cognitive processes
related to memory, problem solving and learning. It is by engaging in discourse and
interactions that workers share and negotiate a joint understanding of the world
(i.e. intersubjectivity), that they take decisions and reflect on their experiences and
that they may learn from more experienced workers.

A fourth significant input from the Language and Work network was to endorse
an interventionist perspective adopted by the ergonomic tradition. From that stand-
point, research on professional practice was designed as a means for bringing
change and addressing work organisation issues, as they are experienced and
formulated by workers themselves. Workplaces are not merely seen as sites for
data collection and descriptive analysis but as an institution in which workers
engage practically, subjectively and emotionally and where specific needs may
emerge. The role of a research-intervention design is then to identify these needs, to
shape the demands that may emerge from these needs and to develop methods that
can fruitfully respond to these demands. Considering that demands emanating from
work organisations often have direct or indirect connections with language use,
representatives of the Language and Work network contributed, in an interdisci-
plinary perspective, to ergonomic interventions. These interventions addressed a
wide range of issues, in diverse professional contexts. For instance, they contrib-
uted to understand service encounters in the public sector, the role of cooperation
and coordination in the work of nurses (Grosjean and Lacoste 1999) or the specific
nature of language use in call centres (Boutet 2008).

Finally, contributions from the Language and Work perspective underline the
richness, the complexity and the diverse ways through which language use may be
related to work activities. Building upon early distinctions introduced by ergono-
mists, language was seen as being used “at”, “as” and “about” work (Lacoste 2001).
Language may be used “at” work when it interrelates with practical actions and
physical interventions in the material world. Language may be used “as” work in
situations where professional practice is primarily accomplished through commu-
nicative events. Language can also be used “about” work when it produced antic-
ipatory, contemporary or retrospective accounts about work activities.

In what follows, each of these diverse forms of contributions from language use
to work activities and learning is presented in more detail.
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2.3.1 Language Use as a Resource for Accomplishing Work

One first way to understand the role and place of language in connection to work is
to recognise the “performative” dimension of language use. Referring back to the
founders of linguistic pragmatics (Austin 1975; Searle 1969), language should not
only be regarded as a medium for “describing” the world but as a tool for
performing “speech acts” and accomplishing intentions that may transform the
world. Applied to workplace contexts, these ideas have contributed to fostering a
specific perspective on language use, in which the production of talk or writing is
conceptualised as a resource for “doing” work in settings where a plurality of
participants are co-present and have to engage in forms of coordination.

These ideas have been widely shared amongst discourse and interaction analysts,
inspired by a wide range of Anglophone research traditions. These include inter-
actional sociolinguistics (Gumperz 1982), the ethnography of speaking (Hymes
1984) and mediated discourse analysis (Scollon 2001). These traditions view
language not only as a way of conveying information from speakers to recipients
but as a historical and culturally shaped medium through which individuals take
actions, achieve cooperation, align identities and participate in social events. In
observing the concreted actions amongst participants and describing how they
communicate and interact, discourse and interaction analysts examine what indi-
viduals produce together, what they hold each other accountable for and how they
make sense of actions of others. In doing so, they identify patterns of practice that
make visible what members need to know, produce and interpret to participate to
work-production tasks in an appropriate way. A wide range of analytic concepts
have been elaborated within these traditions, for instance, that of performativity,
indexicality, sequential organisation or multimodality. These concepts have been
designed to account for the situated, collective and dynamic nature of work
activities and to understand how language use, combined with other semiotic
resources, is contributing to the joint accomplishment of work. Whilst not defined
here, they are presented in detail in Filliettaz et al. (2015) within this volume.

Importantly, specific methodological requirements are associated with the study
of language use “at” or “as” work. These requirements relate to how empirical data
may be collected, processed and interpreted for research and intervention purposes.
Empirical data is central for discourse and interaction analysis in the sense that they
constitute the primary material on which the analysis is based. Data can consist of
written, oral and multimodal accounts of behaviour through which individuals
accomplish social practices in specific contexts. Discourse and interaction analysts
usually do not artificially produce the data they are putting under scrutiny. They
collect these data in the natural conditions in which they occur and conduct field
work to gain access to such data. For capturing the indexical, dynamic and
multimodal nature of situated interactions, discourse and interaction analysts have
progressively come to use video recordings for research purposes (Erickson 2004;
Heath et al. 2010). Video recordings of naturally occurring talk in interaction
capture the fine-grained details of how interaction unfolds, its relations with specific
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material and practical arrangements and the complex range of semiotic resources
used and combined by participants. The analysis is based on transcripts and the
audio-video recordings they refer to. This analysis is highly qualitative, and based
not only on the contents expressed in the data. Details regarding the unfolding
process of interaction are also seen as offering meaningful cues for understanding
how these contents are understood by participants themselves. From there, analytic
interpretations are based both on a general ethnographic understanding of the
contexts in which data was collected and on the qualitative properties of these
data and their dynamic unfolding.

Within the Francophone world, a wide range of research topics have been
investigated recently using a discourse and interaction analytic lens. Researchers
have explored different facets of the role and place of language use “at” and ‘“as”
work. One first domain of investigation consists in exploring the material and
dynamic conditions in which workers accomplish joint forms of actions in work-
places and coordinate their participation to such actions. Numerous studies, for
instance, stress the role of fine-grained coordination processes in various work
contexts such operating rooms (Mondada 2006), business meetings (Mondada
2005), handovers in nursing (Grosjean and Lacoste 1999) or industrial companies
(Filliettaz 2008). Decision-making processes in the workplace have also been
extensively investigated within this tradition. Grosjean and Mondada (2004)
bring together studies that stress the role of negotiations in workplace activities
and that analyse the conditions in which these negotiations occur, in diverse
professional environments, such as service encounters, shops or public administra-
tions. Studies by Grusenmeyer and Trognon (1997) also describe how workers
accomplish shared forms of reasoning in nurses’ handovers, and how these shared
forms of reasoning are accomplished in and through dialogues. Another area of
research has focused on interpersonal and relational dimensions in workplace
contexts. Studies addressing this topic have primarily investigated service encoun-
ters, whether in retail stores (Kerbrat-Orecchioni and Traverso 2008; Filliettaz
2006) or call centres (Boutet 2008). They highlight that interpersonal relations at
work are often asymmetrical and that language use plays an important role in the
ways participants handle these asymmetries (Laforest and Vincent 2006). Finally,
written forms of language use have also been taken into consideration. Studies by
Fraenkel (2001) show, for instance, that writing in workplace contexts should not
be regarded exclusively in terms of static written productions (i.e. written texts) but
as dynamic processes that is closely interrelated with professional practices them-
selves. Similar to talk, written forms of work activities are collectively produced
and the result of a dynamic and situated accomplishment.

2.3.2 Language Use as a Resource for Analysing Work

When ergonomists started to undertake systematic and fine-grained analyses of
work activities, it was often observed that the sorts of knowledge that underlie
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professional practices are sometimes difficult to identify and to categorise. As
mentioned above, this body of knowledge is not easily intelligible for external
observers. Workers themselves often experience difficulties in explaining what they
do and what constitutes their expertise. There are good reasons for this difficulty.
This knowledge tends to be embodied in gestures and technical actions, but is often
not consciously present in workers’ minds and, therefore, not easily accessible nor
able to be articulated through their utterances. This issue is well illustrated in
Ouellet and Vézina’s contribution to this volume (Ouellet and Vézina 2015),
when they note that the specific kind of knowledge developed by expert workers
in the meat-processing industry cannot be simply inferred declaratively from
observation or spontaneous interactions with workers.

As also mentioned earlier, specific interview procedures have been developed
and refined within the tradition of Francophone ergonomics in attempts to over-
come these difficulties. Known as “self-confrontation interviews”, “instruction to
the double” or “explanation interviews”, these procedures have aimed at gaining
access to practice-based knowledge by placing workers in situations where they are
invited to comment on situated work activities through structured and guided
interview techniques. These methods are not transparent from language use but
are deeply mediated by the ways semiotic resources may be used not only “at” work
but also “about” work. Interestingly, these methods are also closely aligned with
specific epistemological backgrounds and have developed particular conceptions in
respect to how language may contribute to the intelligibility of work activities. In
what follows, elements of these theoretical conceptions are explained, and different
aspects of language use “about” work are explored.

A key premise within this tradition is that language use can be regarded as a
meaning-making process. For the “course-of-action” approach (see Durand and
Poizat 2015; Poizat 2015), for instance, self-confrontation techniques aim to iden-
tify meaningful action units, which are defined as “signs”. These signs reflect
workers’ subjective experiences and how they are able to identify what they see
as relevant elements of their work environments. Meaningful action units emerge in
self-confrontation interviews, as the result of a combination between real work
activities as they are accomplished and observable, and interpreted activities, as
they are commented by workers through language use.

A second aspect of language use that deserves attention in the context of work-
analysis interviews is what linguists or specialists in communication, following
Jakobson (1960), have termed the “referential function of language”. Many
scholars in the tradition of work analysis consider language as a “descriptive”
tool but also as a means for representing or referring to elements of the context in
which it is used. For Bronckart et al. (2004), for instance, work activities become
interpreted through the mediation of language use. It is by producing discourses
“about” work and by referring to specific work activities that workers display
interpreted versions of their praxis. These interpretations may take various
“shapes”, depending on the contents of the interviews and the linguistic resources
used to refer to such contents. For instance, work activities can be framed in
discourses about work as “situated actions” that occur in a single specific context,
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or as “typifications” that are seen as having a more general validity, going beyond
the immediacy of single instances.

Language use “about” work is often inherently “dialogical” in the sense that it is
collectively and dynamically produced by participants as they engage in work-
analysis interviews. Here lies another important specificity of language use as it is
conceptualised in work analysis. Representatives of the Clinic of Activity approach
have explicitly insisted on this aspect of the role of language in ergonomic inter-
ventions (see Kloetzer et al. 2015). As mentioned in the work of Kostulski (2011),
for instance, the dynamic unfolding of dialogues in self-confrontation interviews
can be seen as an intersubjective process through which participants share percep-
tions, engage in controversies, negotiate local agreements, etc. A relation of
isomorphic nature is being postulated between the unfolding structure of dialogues
and the cognitive and social aspects of collective reasoning that emerge from these
dialogues.

It should also be added that work-analysis interviews are not only “dialogical” in
the sense that they are jointly accomplished through “dialogues” but because they
are shaped by broader pre-existing cultural and historical constructs. This refers to a
specific conception of “dialogism”, borrowed in particular from the work of
Bakhtin (Clark and Holquist 1984), and that borrowing has strongly influenced
various perspectives and traditions in Francophone research on learning through
work. One of Bakhtin’s key premises was to consider that discourses are not locally
invented by speakers or writers, as they engage in specific actions. Instead, these
discourses are using “genres” as models and frames. They are also polyphonic in
the sense that they respond to other discourses already produced or anticipate
discourses that may occur in the future. In sum, these discourses are involved in a
dialogical process in which participants engage with cultural and social resources
that are beyond the sphere of influence of local and isolated individuals. Applied in
the context of work activity analyses, Bakthin’s dialogical perspective has often
been used to show how much workplaces are framed by numerous and sometimes
conflicting social norms. Particularly illustrative of this tradition is Matte and
Cooren’s contribution to this volume (Matte and Cooren 2015). These authors
make visible how the discourses produced by professionals working for humani-
tarian organisations are not only voicing their own actions but also a wide range of
other institutional voices that are often contradictory and create permanent tensions
between values, beliefs, interests and ideologies. Similar considerations are present
in the chapter by Lorino (2015), where organisational changes are conceptualised as
influenced by how workers engage in a process of “dialogical inquiries” that
evolves over time and as members of workplaces have to transform their routines
and habits.
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2.3.3 Language Use as a Resource for Learning
and Development

i)

When underlining the role and place of language “at”, “as” or “about” work,
Francophone researchers also produced numerous considerations about how the
accomplishment or the reflexive understanding of work activities may be seen as
resources for learning and training. Specific conceptions of learning and profes-
sional development emerged from these considerations, often closely connected
with sociocultural learning theories. In what follows, the specific contributions
from a linguistic perspective on work activities to the field of Francophone voca-
tional and professional (i.e. work) training are briefly summarised.

A topic that first attracted close attention amongst Francophone researchers was
vocational and professional training and learning, seen from the perspective of
language use. Representatives of Professional Didactics (Mayen 2012, 2015; Pastré
et al. 2006) have long investigated this issue and have largely contributed to
establish the idea that learning processes, as they arise in workplaces or in voca-
tional training contexts, are deeply shaped by language use, for three main reasons:
firstly, because, as mentioned earlier, language use is present in the vast majority of
work activities and plays a configuring role in most of professional practices;
secondly, because language use can be seen as playing an important role in the
work of teachers, trainers, mentors or workplace supervisors and the ways they
share their knowledge with learning workers; and, thirdly, because language is
conceptualised as a mediating tool through which cultural knowledge associated
with practice may be shared, acquired and interiorised by participants.

These ideas are closely aligned with a historico-cultural framework that stresses
the collective and distributed nature of learning processes and the configuring role
of “the others” in the ways individuals expand their zone of proximal development
(Vygotsky 1978) through the mediation of “scaffolding dialogues” (Bruner 1983;
Wood et al. 1976). By applying Vygotsky’s and Bruner’s ideas on an ergonomic
analysis of work activities, scholars in the field of Professional Didactics brought
interesting insights to the study of mentoring and guidance in workplace and
vocational learning. For instance, Savoyant (1995) investigated the specific ways
through which professional knowledge is shared between experienced workers and
newcomers in the workplace. His research stressed the implicit nature of these
forms of transmission and the differences that characterise these forms from school
teaching practices. In a similar perspective, Mayen (2002) analysed vocational
training interactions in the agricultural sector, as they take place between appren-
tices and skilled workers in a wide range of institutional settings. He observed that
scaffolding dialogues are present not only in vocational schools or in formal
assessment practices but also in ordinary work activities as they are accomplished
in workplace contexts. Elaborating on these ideas, recent research conducted by
Kunégel (2011) in the occupation of car mechanics identified and described the
specific actions mentors take when guiding apprentices in work-production tasks.
Kunégel also described how forms of cooperation between mentors and apprentices



2 Conceptualising and Connecting Francophone Perspectives on Learning. . . 37

evolve over time, as apprentices become more competent and autonomous in their
tasks (see Filliettaz et al. 2015). All these research findings tend to elaborate how
language use and verbal interactions exert influences on what is often referred to as
learners’ zone of proximal development and the real conditions under which guided
forms of learning are accomplished in practice.

By adopting a similar historico-cultural perspective, other traditions in Franco-
phone research on learning through work have focused their investigations not so
much on learning and shared knowledge but on psychological development. As
explicitly mentioned by Kloetzer et al. (2015), the Clinic of Activity approach
views learning as a form of development. It is through their capacity to develop
their activities in workplaces that workers may learn and address the many and
often conflicting demands and challenges of work, at both physical and mental
levels. From that standpoint, work activity analysis and the diverse self-
confrontation interview techniques associated with an ergonomic approach are
conceptualised as resources for sustaining development processes in contexts
where obstacles have been identifies. From a Clinic of Activity perspective,
workers engage in a triple form of dialogue when they are invited to collectively
comment on their work activities in so-called cross-self-confrontation interviews
(Clot 2005). At an interpersonal level, they negotiate their perceptions about how
work activity is being carried out or how it could have been carried out differently.
At a transpersonal level, they engage in a ‘“dialogical” process following a
Bakhtinian account, in which they confront their perceptions to collective and
historical constructs developed by specific “trades”. And, finally, at an intraper-
sonal level, they reintegrate these perceptions and transform them through the
mediation of interactions with other workers. It is by navigating through these
diverse levels of dialogues that the means by which workers engage with their
activities can evolve in a dynamic process and that issues related to security and
health may be fruitfully addressed. In elaborating the resource that language pro-
vides as a means to explain learning and development resides one specific contri-
bution of verbal interaction to the development of adults in workplace contexts.

2.4 Social and Organisational Dimensions to Learning

2.4.1 Learning as an Inherently Social Process

Several contributions collected in this volume directly address the social dimension
of workplace learning, taking place in various social settings, such as block-release
vocational training, alternating school-based formal training and practical intern-
ships in various organisational settings (Veillard; Bourgeois et al. 2015), large
business firms (Lorino 2015), cooperative day-care centres (Brougere 2015),
humanitarian organisations (Matte and Cooren. 2015) or various informal and
formal learning settings in the field of organic agriculture (Bourgeois et al. 2015).
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The social dimension of learning on focus in the research reported in those
contributions is dealt with at several levels: macro cultural context, organisational
context and social interactions (with peers, supervisors, tutors, etc.).

At the (macro) cultural level, Bourgeois et al. (2015) show that the prevailing
mode of transmission and learning in a given occupational area, to a large extent,
depends on the evolution and the prevailing pattern of professional practice and
knowledge in the area (continuity vs. break from tradition, loose vs. tight modelling,
single vs. multiple modelling, loose vs. tight professional community, etc.).
Brougere (2015) analyses parent-run cooperative children’s day-care centres as
communities of practice, with different actors (i.e. parents and professional educa-
tors) negotiating different repertoires of practices and meanings, in particular about
educational and caring practices and beliefs.

At the organisational level, Lorino (2015) views organisations as combining, on
the one hand, “communities of practice” (e.g. technicians or accountants or pur-
chasers), that is, in Wenger’s (1998) sense, a community sharing common profes-
sional practices and culture (“professional genre”), and, on the other hand,
“communities of process”, that is, a community of people from different profes-
sional cultures but cooperating towards common work goals and process. Work
activity in organisations is inherently collective, involving both communities of
practice and communities of process in interaction. On the other hand, learning is
viewed as inherent in activity: when facing a problematic, unexpected or novel
situation in the course of its activity, the work collective (i.e. both communities of
practice and of process) engages in an inquiry to form a so-called community of
inquiry. The outcome of this inquiry process, whether successful or unsuccessful,
depends upon various types of factors, including organisational ones, such as
managerial conditions and work organisation. Likewise, Brougere (2015) sees the
day-care centre organisation as a community of practice and accordingly relates
learning in that workplace to participation in the community of practice: the actors’
(parents and professional) opportunities for learning depend on their actual mode of
participation in the community of practice and the other way around. Matte and
Cooren (2015) also view learning in organisational settings as an inquiry process,
mostly triggered by the experience of “organisational tensions” to be solved.
Veillard (2015), drawing on Billett’s (2006) typology, associates the observed
discrepancies between the “intended”, “actual” and “experienced” curricula to
differences in the school setting and the workplace (companies where trainees do
their practical internships).

The social dimension of learning in the workplace is also addressed in terms of
social (interindividual) interactions. Lorino (2015) insists on learning as a “dialog-
ical” process involving organisational members with different styles (within a
community of practice sharing a common professional “genre”) and/or functions
and positions (within a community of process), making the inquiry process
“heterological”, thereby creating potential for learning. Supervisor-trainee relation-
ships are the focus of Bourgeois et al.’s (2015) study of psychologist trainees. They
show that learning, and more specifically “individuation” in the learning process,
depends on several characteristics of the relationship between the individual
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trainees and their supervisors. These authors also emphasise the role of the group’s
support in the training and in workplace settings, particularly in terms of “psycho-
logical safety”. Matte and Cooren (2015) focus on some specific aspects of social
interactions in learning and more specifically on peer-to-peer interactions. In
particular, they examine the role of what they call “ventriloquial” dialogue in
learning in organisational settings such as a big humanitarian organisation.

In conclusion, what is striking in most of these contributions is the central
assumption that (workplace) learning is inherently social, albeit as Billett (2014)
infers the personal character of that socially derived learning. It is viewed as
embedded in activity, which is itself viewed as inherently collective, as an essen-
tially dialogical process or as participation in a community of practice. This social
dimension is typically dealt with either from a historico-cultural perspective (with
the notion of community of practice as a key concept) deeply rooted in the
Vygotskian and neo-Vygotskian traditions or from a more Francophone-oriented
anthropological perspective, focusing on learning and transmission in various
occupational areas. Those contributions also share the assumption that learning is
always somehow essentially a transformation process — transformation of practices,
beliefs, representations of the world (“narratives”) or “habits”. Moreover, learning
implies that such a transformation is socially recognised and valued as such. Such
an emphasis on the social dimension of learning does not mean that its individual
and subjective dimension is not taken into account. This is clearly the case in Matte
and Cooren’s (2015) study, looking as learning from the point of view of the
individual “interactants” involved in a dialogical activity. Likewise, Bourgeois
and his colleagues focus on the “individuation” process, that is, the process through
which the individuals gradually differentiate themselves from the reference model
in a vocational transmission context. However, even in these cases, individual
learning is viewed as always operating within the framework of interactions with
others (significant persons or a community the individual belongs to or
identifies with).

2.4.2 Theoretical, Conceptual and Disciplinary Frames
of Reference

The theoretical and conceptual references in those contributions are quite varied.
Some of them are strongly grounded in the Vygotskian (Vygotsky 2012) and
neo-Vygotskian (Wertsch 1991), emphasising the historico-cultural dimension of
learning. Likewise, the theory of community of practice (Lave and Wenger 1991;
Rogoff 1990; Wenger 1998) is widely referred to. Dewey (1938), with his theory of
inquiry, valuation and experience, also appears as a central reference to account for
learning as a (collective) inquiry process responding to problematic situation met in
the course of the work activity. The organisational dimension of learning is
addressed in reference to general organisational theory (e.g. Simon 1965), theory
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of organisational learning (Antonacopoulou and Chiva 2007; Clegg et al. 2005;
Elkjaer 2004; Gherardi et al. 1998) and organisational communication (Bisel
et al. 2012; Brummans et al. 2014. The assumption of learning as a dialogical
process is mostly grounded in Bakhtin’s work (Todorov 1984), as well as Erving
Goffman’s on interaction rituals and presentation of self (Goffman 1959, 1967).
Theories of activity, both French (Clot 1999; Clot and Faita 2000; Rabardel 2005)
and Soviet, are also a major source of inspiration in some of those contributions that
approach learning as essentially inherent in human activity. The individuation
process in learning is addressed mostly from a psychoanalytical point of view
(Bion 1979; Delannoy 1997; Kaés 2011; Richard and Wainrib 2006; Winnicott
1971). Last but not the least, the anthropological/ethnographic French literature on
transmission in various occupational areas (Burnay 2011; Burnay and Klein 2009;
Chevallier 1991; Delbos and Jorion 1984; Dolbeau 2012; Nizet et al. 2009) is also a
central reference in some of those contributions. Collectively, workplace learning is
approached in those contributions clearly from a range of disciplinary perspectives.
These include French anthropology, French and Soviet theories of activity, sociol-
ogy of organisation (both French and British), psychoanalysis and psychology of
learning and micro-sociology and psychology of social interactions. However, apart
from a few exceptions (i.e. French theory of activity, French anthropology of
occupational transmission and French psychoanalysis), the origins of the theoretical
backgrounds of those contributions are predominantly Anglophone.

If there is any Francophone specificity in the research presented here, it lies in
how these ideas have been taken up and engaged in the French milieu or macro
cultural context as discussed above. For instance, how these traditions come to be
articulated is in some ways peculiar: for example, psychoanalysis and psychology
of learning to account for the individuation process in workplace learning or theory
of activity, theory of communication and sociology of organisation to account for
some aspects of organisation learning. Beyond that, the prevailing theoretical
assumptions underlying that research on workplace learning presented in those
contributions (i.e. strong emphasis on the social dimension of learning, close link
between activity and learning, systematic articulation between the individual and
collective dimensions of learning, emphasis on interactions between individual
engagement and affordances in workplace learning, etc.) are quite consistent with
how workplace learning is approached in the Anglophone research literature today.

2.4.3 Empirical Research Methods and Fields

The theoretical developments proposed by those contributions are all grounded in
qualitative empirical research, conducted with different methods. Organisational
ethnographic case study (i.e. mostly based upon various types of interviews and
direct observation) is the most represented method in those contributions. One of
them uses a longitudinal design (i.e. Veillard 2015) and another uses a comparative
design contrasting data from two distinct empirical fields (i.e. Bourgeois
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et al. 2015). The research presented in those contributions was conducted on a wide
variety of professional fields, mostly in organisational settings (big business firms,
agriculture, block-release vocational training and professional education
programmes, humanitarian NGO and day-care centres).

2.5 Key Ideas Beyond Specific Traditions

This overview of recurrent features of the chapters collected in the book demon-
strates how Francophone perspectives and traditions on learning through work are
clearly not disconnected from other traditions as they are enacted internationally in
the relevant field of research. Moreover, Francophone research does not appear as a
unified and homogeneous set of ideas. Instead, it evolves in many different direc-
tions, sometimes in close connections with theoretical and methodological elabo-
rations developed and applied in the English-speaking world.

However, beyond the specific traditions they are aligned with and to which they
contribute, the perspectives advanced in this book promote key ideas that are
necessary to have in mind when engaging effectively with the Francophone
research literature. These ideas are sometimes formulated explicitly, sometimes
implicitly, and they convey a range of principles that attempt to go beyond binary
and clear-cut dichotomies. In what follows, these principles are briefly articulated.

Firstly, a precept that underlies most of the research traditions advanced in this
book is of tight relations amongst activity, learning and “subjectivity”. Work
activities cannot be disconnected from the individuals who do the work and their
subjective and personal engagement in workplace environments. From that stand-
point, the perspective of the “subjects” — the workers themselves — is seen as a
salient feature that drives both ethical and theoretical considerations of the Fran-
cophone perspective. From an ethical standpoint, a particular concern is directed
towards the benefits workers may gain in the sorts of knowledge produced about
their practices. And from a theoretical standpoint, as pointed earlier in this chapter,
work activities are not conceptualised as a strict application of norms, procedures
and routines but individuals’ personal engagement in complex, dynamic and,
sometimes, problematic situations. It is through this process of subjective engage-
ment that learning and development arise.

A specific conception of research with regard to practice derives from the above-
mentioned precept. For most of researchers contributing to this volume, research is
neither disconnected nor radically distinct, from practice itself. Rather than pro-
ducing research “about” or even “for” practitioners, the purpose driving a number
of traditions illustrated in this volume emphasises research designs that can be
enacted also “with” practitioners themselves and in which those practitioners have
an active role (Cameron et al. 1994). Collaborations between researchers and
practitioners, in this perspective, are not conceptualised as outcomes that can be
applied or “transferred” to practice. Instead, they need to be negotiated and
dynamic processes, based on explicit or implicit demands emerging from
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practitioners. From that standpoint, workplaces are not only an object of description
and analysis; they are also transformed through research interventions.

This later point has important consequences with regard to how one conceptu-
alises the links between “research methods” and “research results”. For most
authors enacting an interventionist research design, results are not conceptualised
as an outcome of empirical material, collected and analysed through the lens of a
specific methodological frame. Procedures, it is proposed, are seen as tools through
which interventions and change occur. They are intrinsically associated with the
production of knowledge but also, most importantly, with learning and develop-
ment outcomes for those who participate.

Finally, specific ways of combining vocational training and work emerge from
Francophone traditions, which are far more complex than a linear and clear-cut
delimitated set of practices. Most of the contributors to this volume do not assume
that vocational training precedes work experience and that learning is a prerequisite
for work. Learning, it is proposed, can take various forms depending on the cultural,
institutional and practical contexts in which it is enacted. Workplace activities can
be explicitly integrated in vocational training curriculum (see Veillard 2015), and
training contents can be identified and categorised through a detailed analysis of
real work activities (see Mayen 2015; Ouellet and Vézina 2015). As stressed by
most chapters, workers very often engage in learning experiences in the workplace,
but they also do so when specific conditions are afforded to them. What Franco-
phone research does, in close connection with other traditions and perspectives, is
then to contribute to the understanding of these conditions and to how these can best
be supported and promoted.
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Chapter 3

Stimulating Dialogue at Work: The Activity
Clinic Approach to Learning

and Development

Laure Kloetzer, Yves Clot, and Edwige Quillerou-Grivot

3.1 Introduction

When entering work environments, psychologists face complex social situations and
may wish to transform them. The Activity Clinic team has been answering requests
for intervention at work in a variety of settings for the last 15 years, including those
associated with public services (i.e. mail carriers from the French postal services,
technicians and drivers in the national railway company, teachers at schools, public
prosecutors in courts, surgeons in hospitals), private companies (i.e. factory workers,
managers, and executives in a multinational electric corporation and in the automo-
bile industry), trade unions, and associations (boxers and divers from sports associ-
ations). Requests for interventions may be formulated by managers in the companies,
by trade unions, or by mixed institutions such as the French CHSCT (Committees for
Hygiene, Security, and Work Conditions). Workplace health is amongst the most
widespread issues leading to intervention requests, but professionals may also request
our support when they feel that their activity is evolving so quickly and profoundly
that they face new situations or problems without the collective capacities to discuss
and deal with them. Moreover, vocational training, based on activity analysis, is also
a common case for intervention, in which the practitioners collectively look for ways
to master the complexity of their work. In all cases, our goal as researchers is to
support the development of the collective capacities of practitioners by stimulating
types of dialogue at work that allow for a close analysis of the real work activity.
Dialogue is a core component of our methodologies, which can be called dialogical
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frameworks. That is, frameworks based on structured dialogues and aimed at further
developing dialogue horizontally, between workers, and vertically, between workers
and higher levels of the hierarchy.

The Activity Clinic approach is grounded in Vygotskian cultural-historical
psychology: We consider the activity of individuals as inherently social and
mediated by cultural artefacts, which are at the same time used and transformed
by individuals. This approach is also inspired by French ergonomics, with its
attention to activity as it is performed by workers and by work psychopathology.
In short, it is an interventionist methodology aimed at transforming work, a
developmental methodology, as defined by Kloetzer and Seppinen (2014, p. 1):

Developmental methodologies share a critical focus on development in social and work
practices ... and some specific features: (a) they build on mediation by signs and tools,
(b) they aim at analyzing and transforming social practices, (c) they associate practitioners
in the collective analysis and transformation of these social practices, (d) the research
designs created are dialogical frameworks, based on a complex blend of data collected on
everyday work activity and dialogues triggered by these data, (e) in these dialogical
frameworks, analyzing everyday work activity is not a goal per se, but a way to trigger
transformation, as experience is mediated and transformed into an object of inquiry, and
(f) the researchers, besides supporting the interpretations of the practitioners, also try to
support the development of these interpretations, thus leading to change and learning.

The goal of this chapter is to present Activity Clinic concepts and one of its
developmental methodologies, cross self-confrontation interviews, which are at
the core of this approach to learning and development. In the first part, we introduce
core concepts and describe the cross self-confrontation methodology. This presen-
tation is supported by data collected during an intervention within the automotive
industry, aimed at supporting the prevention of work-related musculoskeletal
disorders (WRMSDs). Selected extracts of dialogues in different contexts of cross
self-confrontation interviews are presented.

In the second part, we characterise learning and development in this type of
developmental intervention. Learning through work is primarily envisioned here in
relation to development. Researchers focus primarily on actions to help develop the
workers’ power to act within their professional milieu, on their organisation, and
upon themselves. However, a critical analysis of the developmental research
process shows that it generates and requires some learning on the part of pro-
fessionals. At first, learning appears to be an effect of our collaboration. Workers
report or demonstrate learning by appropriation of the dialogical frameworks
initially implemented by the researchers. They also report or demonstrate learning
about significant aspects of their work activities: about problems, conflicts, or
concepts and people, tools, or rules. Learning results here from a secondary, self-
reflective view of habits, common constraints, and proven resources, the discussion
of which is promoted by the dialogical framework. Learning finally appears at the
organisational level, as the goal of our action: an organisational process of inte-
grating controversy about the quality of work as a way to preserve the meaning of
the collective activity, health, and engagement of the workers and of the relevance
of the professional activity for the larger society.

In the last part of the chapter, we highlight dynamics for activity development.
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3.2 Presentation of the Activity Clinic: A Clinical
Approach for Action

3.2.1 Introduction to the Case

The intervention discussed in this work was initiated by the Organisation and
Methods Department of a subcontractor in the automotive industry, which wanted
to understand the effects of new assembly lines on occupational risks for workers.
This required an interdisciplinary study of the work of operators in modular
manufacturing units, in collaboration with ergonomists. These units assemble
components on car bumpers. They deliver their production in “synchronised
workflow” to the car manufacturer, using tightly coupled, “just-in-time” production
methods. Some workers had been declared unfit because of lumbar pain, and the
company decided to investigate the long-term effects of these production methods
on employee health. Managers wished to increase their knowledge about the work
of the operators, the occupational risks, and the prevention of WRMSDs.

After extensive observations of the activity and the conducting of an ergonomics
diagnosis, it was decided to pursue the intervention using a cross self-confrontation
methodology to engage the workers of the factory and their managers in WRMSDs
prevention strategies (Quillerou-Grivot 2011; Kloetzer et al. 2014; Quillerou-
Grivot and Clot 2013). Faced with operator health issues, this intervention focused
on the following question: How to disseminate discussion of the problems raised
through co-analysis of work to different levels of the company?

3.2.2 Cross Self-Confrontation: A Three-Step Process
Interweaving Two Clinical Tracks

The intervention interweaves two tracks to create a dialogical framework for
“conflictual collaboration” (Trentin 2012) within the company. The first track is
focused on conducting a clinical co-analysis of the work activities with a group of
volunteers. The detailed analysis of actual work activities with volunteer subjects,
who constitute the associated research group, is the vital first step required to
question the organisational procedures and requirements in a documented and
constructive way. On the second track, this detailed co-analysis, jointly performed
with the workers within the steering committee formed for the intervention, triggers
and constrains the discussions between managers, workers, and the health and
production experts who design the work organisation. The clinical co-analysis
with workers becomes a tool to transform the conditions of the dialogue at all
hierarchical levels in the company. This approach of two interweaving tracks aims
to maximise the possibilities for the development of the activity, for the health of
the workers, and for transformations in the work situation (Quillerou-Grivot and
Clot 2013). However, we are confronted by the complexity of human activity and
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work organisations, and complete success in these objectives is quite uncertain.
This methodology has now been well documented in French (Clot et al. 2000; Clot
2008) and in English (Clot 2009; Kloetzer 2013; Kostulski and Kloetzer 2014) and
used in different fields. Therefore, we illustrate only some key features here.

3.2.2.1 First Track: Performing a Joint Analysis in an Associated
Research Group

The methodology here relies largely on a group of volunteer workers, involved in
the research, called an “associated research group” (Oddone et al. 1977/1981). The
collaborative and collective dimension is critical throughout the intervention pro-
cess. At the very beginning of the research, workers interact with researchers at the
workplace, while researchers observe the activity. With their questions and way of
observing, the researchers attempt to place the workers in the position to observe
their own activity. At a later stage, some workers engage themselves formally in the
research and come to discuss their activity in a structured way. They collectively
choose relevant work sequences to analyse, which are subsequently filmed in the
workplace. The analysis is conducted through repeatedly confronting the workers
with these video clips, which they comment on during simple and cross self-
confrontations interviews.

Simple and cross self-confrontation interviews focus on the comparison of
individual ways of performing tasks. With special focus on their variations, they
open the door to new questions and reflections. The co-analysis, as it is conceived
here, leads the subjects to enter into a “deferred dialogue” (Quillerou-Grivot and
Clot 2013) on the conflicts of their real work activity, to discover the range of each
person’s own and others’ ways of performing tasks. This deferred dialogue orga-
nises a systematic comparison of these contrasted ways of operating, thus
exteriorising them as objects for use in preparing new possibilities for action. The
activity of one then can be mirrored in the activity of others. This time for analysis
is thus dedicated to “transform past experience into an instrument for dealing with
future experiences” (Clot 2008, p. 148).

Lastly, the researchers and volunteers jointly select video clips of the activity
and of the interviews featuring debates about important aspects and conflicts of the
work. These videos are arranged in a final form, a film-based multi-voiced report,
which is presented to a wider audience consisting of other colleagues, managers, as
well as the steering committee. In doing so, the researchers aim to articulate the
controversies on the work activity and disseminate them within the organisation.
Workers demonstrate here that they are experts regarding their work organisation.
Their dialogues, as recorded in the methodological framework, may then fuel the
reflection process in the steering committee.

In our case here, the associated research group assembled 10 workers, mostly
temporary personnel (i.e. 6 out of 10 volunteers). Even though operators need to
work in collaboration to meet production goals, this requirement is at the same time
inhibited by massive reliance on temporary personnel and high turnover (each week
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at least one new temporary worker joins a team of 12—15 operators). In this work
environment, health problems remain “taboo” due to fear of job loss, especially
given the existence of major interpersonal conflicts amongst operators. Faced with
these difficulties in the company, a proposal was made to help a team restore its
collective functioning. The primary difficulty in this intervention was the need to
encourage reflection about the work amongst participants who were mostly tempo-
rary workers. Throughout the intervention, we continued to ask ourselves this
question: “Is it possible to intervene despite the instability of the team of operators
and the temporal requirements of our methodology?” Nevertheless, we attempted to
keep a grip on the intervention framework for those temporary workers to be able to
develop reflection about the job and on health issues.

The work co-analysis methodology was deployed over 18 months, in several
phases:

— The initial phase of observation (pen and paper) to lead the participants to
perceive their ways of operating when alone or in relation with others, of
which they were often not conscious (typical comments from the start of the
intervention: “but what we do is easy”, “we do everything the same way”, and
“our work is in the post description”), and to encourage requests to perform an
analysis of the work.

— The second phase of assembling a group of volunteers for the analysis, centred
around four different tasks (e.g. carrying bumper bars to assembly line, bumper
inspection at the start of the line, mounting of bumpers by two operators in
tandem, and replenishment of parts), and conducting simple self-confrontation
followed by cross self-confrontation, both of which are based on film recordings.

— The final phase of synthesising the elements of work analysis and video editing
to select certain work situations as topics of analysis, followed by selection of
cross self-confrontation dialogues; the resulting film was then shown to the
entire team of workers and the members of the intervention’s steering
committee.

The data, which have been video-recorded and form the basis of this joint
analysis, consist of ten interviews in simple self-confrontation (lasting between
1 and 1.5 h each), seven interviews in cross self-confrontation (lasting between
1 and 2 h each), and eight meetings of the associated research group (lasting 1—
1.5 h each).

To show the function of these dialogues about a specific action used to perform a
task, we present below a short extract transcribed from a cross self-confrontation
interview with a female operator (02), a male operator (01), and the researcher
(R) on the way of inspecting bumpers at the start of the line; at this moment, they
are watching a video clip of the female operator inspecting the bumpers. This is a
cross self-confrontation between two operators who are recognised as experts in the
task by the members of their team. Before performing co-analysis, exchanges
between the two operators had been difficult and impossible because of disagree-
ments that they had not managed to articulate there, let alone discuss. However,
during their involvement in the analysis of their work, they finally agreed to
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confront one another through the medium of their filmed actions. Here is an extract
from that cross self-confrontation:

R: And the inspection points, the sequence you follow, are they the same?

01: No, we don’t inspect them in the same way [whispering].

02: No.

R: That is to say?

02: We don't start at the same place and maybe don’t move through the same
positions.

01: You tend more [pointing at O1 and then towards the film, while gazing at
the screen] to finish with the faceplate.

02: Yeah.

01: As for me, I finish with the. . .

02: Yeah, I start on the side [lifts left hand], yeah.

R: Always on the same side?

01: That'’s. .. that’s different [looking at the film clip]

02: Hmm, no, that can change. .. there, it’s true [designating the video], [
always start on the left.

01: Yeah, me, too, I always start on the left, but see how you finish with the
faceplate; it seems as if you didn’t even look at it at all [laughing] ...
while I, I start [waves hand] on the side and then continue, at last, no . .. I
don’t know anymore. It’s. . .

R: We’ll look at it.

01: Yeah, that doesn’t give the same impression at all.

In this extract, operator 02 realises that her colleague, operator 01, does not use
the same approach to the task even though they work every day in the same team.
This moment of discovering subtle, but essential, differences between them regard-
ing a specific work action is crucial. The analysis returns them to the level of the
real of the activity (Clot 1999), allowing them to detach themselves from the
procedure during the analysis session and to resume focus on the procedure
afterwards. After the cross self-confrontation sessions, this point was actually the
subject of debate by operators, to decide whether or not to show their different
approaches to the steering committee. This debate occurred during discussions
about putting together a video showing part of the bumper assembly process,
followed by dialogues featuring disputes between operators and thus showing, in
their own voices, the initiatives they had taken in performing tasks, and the
complexity and richness of their occupation. The extract shown above was even-
tually selected by the operators and researchers for inclusion in the final film to be
viewed by members of the steering committee.

Researchers pose the same questions to operators and to themselves: “How will
you continue this work that you do together?” and “Think about the future: how will
that be of use for you?” (questions for which there are no responses that can be
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determined in advance but which could open people up to other possibilities for
action in everyday work, starting especially with collective resources, and play a
major psychological role for health in the workplace). The work of the clinic with
the operators is a means to develop their activity over time, which provides
possibilities for acting on oneself or on others. For sure, this work of co-analysis
is not sufficient by itself and is not presented as the solution to all the problems. The
operators have already experienced that “The collective is never a given at the
outset; it always needs to be created and maintained” (Bournel-Bosson 2010,
p. 228). These developments remain fragile and insufficient unless they are
supported by the directors and production designers of the company.

3.2.2.2 Second Track: Orchestrate Professional Controversy
Within the Organisation

The work of the steering committee is initiated from the very beginning and runs in
parallel to the work with the subjects. In the steering committee, the multi-voiced
film produced from the joint analysis is a critical means to change the frame and
forms of dialogue between workers and managers. This dialogue is initiated by
introducing new objects into the dialogue: The work activities, analysed and
commented in their concrete details, reveal the hidden, frequently conflictual,
dimensions of the everyday work. In doing so, the researchers aim to articulate
the controversies related to the work activity and disseminate them within the
organisation.

In the case here, a series of meetings was programmed. The film was presented
in the third meeting, with commentary by the researchers. In the fifth meeting, five
workers were invited to discuss how this joint analysis could be exploited and
pursued within the company. This last meeting thus provided a forum for collective
reflection on a programme to involve operators in company work design projects.

The following is an extract in which three managers (the project manager, who is
the sponsor, the production manager, and the HR director), a supervisor, and three
operators discuss the procedural steps for the visual inspection of bumpers (which
specify steps leading from the top — what they call the faceplate — to the sides of the
bumpers):

Project manager: I would like to jump back to this point, because I have a
question that we already raised the last time, but which concerns me — it’s
me leading the project; [post descriptions] define a means, well, define a
procedure, a function: “We start on the left side, we do this, and then the
rest of it...”, and now we realise, based on what we’ve seen and what
you 've brought up, that above and beyond this, there are small, big, and
medium-sized people, and then, what’s more, there are even different ways

(continued)
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of functioning from one person to another, and me, [ would like to make the
most of this, because it is not always necessarily the case that we listen to
you [the operators] ... you, who we just saw on the screen a few minutes
ago, what do you think of these manuals, of these instructions that we
provide for you in a largely ready-made form, and which you sometimes
interpret — you, what do you think about that?

Operator O2: [. . .] we would say that it’s a base, how they want us to function,
but afterwards with the range of different people we have here, it might
work for some but not for others. Afterwards, it’s the interpretation that’s
necessary; we have to keep them in common as we said before to see the
way to do it ... we could say ... because between me and Ol, we don'’t
have the same approach and that’s ... we would say that in fact it’s the
same thing.

Production manager: Could we say that the result is the same in the end?

Operator O2: That'’s it, the result ... we could base it on the binders but we
have a hard time respecting them to the letter.

Operator O1: It’s more in the sense of not imposing the sequence, the more I
think ... in the sense ... we would say ... of identifying each part of the
bumpers, the faceplate, the edges, the end caps ... I want to say that
bumpers are all made the same way, they all have a faceplate, an end cap,
and grilles, so ... afterwards I think that for the operator, the fact of
having — to say to him, well, here you have the faceplate, you have the
faceplate to inspect, you have the end cap, the edges, fine ... we’d say it
simplifies the task for him, by telling him there’s that point, that point to
inspect — you have all of those points to inspect, and afterwards you
organise yourself to do it in the way that you feel is best for you ... that
.. .that leaves the person free to choose the steps he takes and how he looks
at what he needs to inspect.

HR manager: It’s more a matter of giving a mission by saying here’s this, that,
that, and that to inspect, and it’s you who . .. the way to ...

Operator O1: That’s it, like that, it’s still. . .

Operator O3: Maybe at the beginning ... no, we re shown to the letter in
training how it has to be done; afterwards, little by little the person is
going to see how we do it and unconsciously do it like us, and at the end of
the day, it works just as well as what was specified ... and to know that
there’s a possibility despite them [post descriptions] to try to have small
changes like that, small solutions.

Operator O3: Or to do it in partnership with another operator.

Operator O2: Like this for example.

HR manager: If everyone does it differently, we have to revisit it [the post
description]

(continued)



3 Stimulating Dialogue at Work: The Activity Clinic Approach to Learning and. . . 57

Supervisor: Me, I think otherwise ... me, I have two night-time trainers; we
must have a common base, because some people, I 've already noticed — |
don’t want to be rude — but if we let them work in the way they think best,
they’ll think of a certain way and it won't always be right . . . because when
we re caught up in work and, well, we don’t always have an objective view
of what we re doing, I find that we can quickly arrive at stupid conclu-
sions. Personally I always try to avoid that and to keep . .. because I think
the procedure has been well designed in the sense that we start with the
faceplate: It’s the principal area, and if we start on the sides and the
faceplate is no good, well we can remove the bumper. This way we gain
loads of time. According to people at any given time, we don’t learn the
same way;, for sure physically we don’t all have the same arms [laughs];
not everyone is like S, you could say that he’s picking up a leaf, like that.
But it’s true in terms of the ways of hauling things and so on. I understand
we are all sized differently; we try to make the posts ergonomic and all, but
me, I think that the inspection procedures, things like that, they need to be
hyper-structured.

Here, during a steering committee meeting, there is further discussion amongst
operators about the question of procedures and training of new employees, followed
by a supervisor’s input. How operators and management continue to develop the
debate about the work can become a means to address their activity conflicts, no
longer only with people from the line but also with managers and company leaders.
This exchange has positive results as, after the meeting, discussions amongst
members of operational and functional management take place. They all attempt,
from the perspective of their function in the company (design, purchasing, sales,
HR, etc.) to pursue several trains of thought. For us, as external contributors, the
objective is not to solve the issue but rather to guide the development of the
dialogue, of its protagonists as well as its key points. This includes being able to
identify new ways of thinking about the work and to make them tangible, without
bypassing the real and the challenges it poses. And in the steering committee, the
operators who are present, and prepared beforehand by the collective work of
analysis, stand to gain authority in their work and suddenly gain legitimacy to
contribute to the work of production designers and management. The transposition
of dialogue amongst operators to a dialogue with management that occurs through-
out the process then transforms the analytical mechanism of the intervention
potentially leading to its adoption as a dynamic at different levels of the company.
In this way, there is a mechanism to find and test potential solutions for work quality
and workplace health issues on a day-to-day basis.
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3.2.3 Development of What? Real Activity and the Dynamic
Architecture of the Trade

The work analysis that we produce is not a focus per se in our research. Instead, it
comprises a mediation, useful insofar as it enables workers to view their activity
differently, to transform organisational problems into new resources to develop
their own activity, and to renew the links amongst the different dimensions of the
architecture of their trade (Clot 2008). The entryway and unit of analysis for this
transformation of obstacles into resources for development is the work activity of
the subject, seen as a “water drop”, which presents all characteristics of the whole
work activity in a small, manageable form, thereby enabling scientific abstraction
while keeping the properties of the whole phenomenon under study (Vygotsky
1934/1997, p. 500). This section, therefore, presents our theoretical assumptions
regarding development by introducing the core concept of “activity” (and activity
development), as well as highlighting the multidimensional and dynamic architec-
ture of the trade.

3.2.3.1 Development of the Activity: Real Activity, a Realm of Other
Possibilities for Action

Activity here exceeds the observable actions of the subjects: It also includes
invisible psychological dimensions. Following Vygotsky, who wrote that “behav-
iour is a system of victorious reactions . .. at every moment, the individual is full of
unrealized possibilities” (Vygotsky 1999, pp. 266-267), work activity is seen as
compromises amongst (1) what is required of the workers and what they think they
should do in the situation, (2) between the meaning and the effectiveness of the
action, and (3) between what has to be done and what else could be done (Clot
1999). Human action is the result of subjective arbitration between several possible
actions. These tensions, compromises, and unrealised possibilities led us to keep the
effective dimension of the unrealised activity within the activity (Clot 1999). It
follows that there is a need to consider what is actually realised as well as what
could have been, could be, or will be realised in the worker’s subjective activity.
Therefore, Clot (1999) distinguishes, on one hand, the realised activity, which is
what the worker does and which is observable by its result, and, on the other hand,
the real of activity which refers to the unrealised possibilities described by
Vygotsky (1999). The real of activity refers to what workers don’t do although
they would like to, what they do without succeeding, what they abandon doing,
what they think they would do under different conditions, or even what they do to
avoid doing what is expected of them. The real of activity is full of unresolved
conflicts, which are entry points for development dynamics (Clot 2008).

When conceived with such psychological depth, the activity can be schematised
as a tetrahedron placing the subject (vertex S in the schema below) in relation to the
objects (Leontiev 1975/1984, vertex O in the schema below) of his or her activity
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S’
/

Fig. 3.1 Activity in development (Inspired by Clot 1999)

and to the others to whom the activity is addressed (vertex A in the schema below).
These relations are mediated by technical and psychological tools, including the
work tools, procedures, and collaboration rules.

This schema of the work activity highlights the directions through which some
development may occur: Expansion of the objects and others in the activity, as well
as of the tools mediating action, may lead to development of the psychological
subject as well as the collective activity.

Comparing our model with Engestrom’s activity system (Engestrom 1987), we
can in a mental exercise reduce the larger triangle of the activity system to the
simpler version in Fig. 3.1 by folding its corners (Fig. 3.2).

This mental exercise highlights that the collective dimensions, which are explic-
itly stated in the activity system, are present as mediations in the psychological
activity of the subject which is our “entry door into the analysis” (Fig. 3.3).

The collective activity of work analysis during the intervention process may
open new doors on the world — new possibilities to renew behaviours. From the
Activity Clinic perspective, systemic dialogism is a result of preliminary, localised
dialogues in each of the working groups involved: These dialogues prepare the
extension of the dialogue in the organisation. The development of the system is not
immediate but mediated by the development of each working group (Clot 2009) and
by the development of the dialogue within and amongst these working groups.
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Instrument

Subject

Rules Division of labor

Fig. 3.2 From the activity system to the subjective activity

Subject Object

Instrument

Rules Division pf labor

Community

Fig. 3.3 Outcome: the collective dimensions as mediations in the psychological activity of the
subject
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3.2.3.2 Development of the Trade in its Four-Dimensional, Dynamic
Architecture

Looking at the sequences above, we can identify different directions in which
development may happen. More precisely, four dimensions are simultaneously at
play. The personal dimension of the work activity refers to the specific way one is
performing one’s activity, according to one’s specific skills, knowledge, history,
life story, professional experience, preferences, moods, expectations, worries,
goals, hopes, and desires. The quality of their professional actions qualifies them
as “good professionals”, or, from the French perspective, one who merits the
professional title. However, these workers do not work alone: One’s work activity
is addressed to present, past, and future colleagues, peers, team members, man-
agers, customers, mentors, and experts — all potential addressees of the professional
action.

The trade then has an interpersonal dimension. It remains alive — or dies —
amongst workers and within each of them due to the dynamics of interpersonal
exchanges on what to do, to say, to abandon, or to approach differently. But these
professional exchanges are not built from scratch. That is, they cannot be fully
understood solely from the current context of shared activities. The background of
these exchanges is, instead, the history of the professional milieu, the collective
memory providing each worker with resources for present action and anticipation
of the future. When it exists, transpersonal memory is available for all. It refers to
the unofficial organisation of work, as constructed and transmitted by teams in the
culture and history of the work setting. It includes the professional genre (Clot
1999), that is, the usual ways of acting and interacting, speaking, doing, and relating
to people and things in a professional way that are established in a specific work
environment. Such a historical heritage functions both as a collective constraint on,
and a collective resource for, individual action. The transpersonal dimension is a
binding characteristic across generations and individuals, always at risk of
disappearing if it is not reconstructed in the course of personal and interpersonal
activities. Finally, the trade is not only instantiated in these personal, interpersonal,
and transpersonal dimensions but also in an impersonal way, through the diverse
elements of the official work organisation — career profiles, social laws organising
work and retirement, job profiles, collective conventions, definition of tasks, pro-
cedures, processes, operating rules, evaluation standards, performance indicators,
professional training, collaboration rules, and division of labour — all define a
wholly impersonal world, different from situated practice or collective history,
which is stored mostly in written form within organisations and institutions. In
ergonomics terms, this codified form refers to the task, what one has to do, as
distinct from the activity, what one is doing (Leplat and Hoc 1983). The impersonal
dimension of the trade plays an extremely important psychological role. That is, to
structure and evaluate what one is doing, to collaborate, and to imagine what one
could become and do in the future. This is the dimension that comes into discussion
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in the last sequence that we presented, that is, should the control procedures be
changed to accommodate the variability of individual ways of proceeding or not?

According to this model, development may happen in the personal, interper-
sonal, transpersonal, or impersonal dimensions of the activity (including the formal
and informal, explicit and tacit work organisation), on subjects, objects, work
relations, work settings, or work tools (Clot 2008; Kostulski and Clot 2007). In
this model, all four dimensions are bound together, but antagonisms may provoke a
loosening of these bonds. The feeling of sharing the same experience at work may
disappear due to interpersonal conflicts. A trade that is deprived of transpersonal
mediation may degenerate into destructive opposition between a personal, solitary
work exercise, and impersonal, spurious work injunctions from the organisation,
with all workers at risk of work depersonalisation. Our action in the Activity Clinic
implements dialogical frameworks in the company to counteract the processes that
loosen the bonds amongst the dimensions and restore the dynamics of this four-
dimensional architecture, using the developmental methodology described below.

3.3 Learning and Development in Cross Self-
Confrontation

In these interventions, learning is primarily tackled in relation to development. The
researchers focus primarily on action, to help workers develop their power to act
within their professional milieu, on the organisation, and upon themselves. How-
ever, a critical analysis of the developmental research process shows that it gener-
ates and requires learning on the part of the workers. First of all, learning refers to
an experiential process during cross self-confrontation analysis. Through the inter-
actions with the researchers and with their colleagues in the cross self-confrontation
framework, workers experience that their work activity, in its smallest details, can
be an object of interest, surprise, and thought. They also experience the forms and
value of professional controversy. Subsequently, learning takes place in the cross
self-confrontation interviews and in the associated research group, which function
as a zone of proximal development, enabling each of the workers to relate differ-
ently to his or her own work by seeing things differently — through the eyes of
others. Lastly, learning is expected at the organisational level: The genre of
dialogue that we call controversy is disseminated through the organisation to
transform in depth the organisation of the work.
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3.3.1 Learning as an Experiential Process
3.3.1.1 Experiencing Work as an Object of Interest and Thought

Learning initially results from in situ collaboration with researchers, in this account.
At the very beginning of the research, workers interact with researchers in the
workplace, while researchers observe the activity. Through their questions and way
of observing, the researchers attempt to place the workers in a position to observe
their own activity. In this approach, the sustained presence of researchers in the
workplace is not required to be unobtrusive so as to avoid biasing the observations
of the work activity but instead functions as a methodological tool to engage
workers in observation of their own work activity (Simonet et al. 2011). The
researchers’ goal is to promote discussions on the precise gestures used to perform
tasks. Such engagement in analysis of work activity is initially mediated by
researcher’s presence, viewpoints, interests, and questions that serve to prepare
the ground for the next steps of the intervention. Posing questions generates fewer
answers than do expressions of interest and surprise, as the Activity Clinic per-
spective is:
less about questioning to get a definitive answer than about generating a space to elicit a

greater range of questioning among the people under observation. (Simonet et al. 2011,
p. 113)

Such serious interest and curiosity about the concrete work activity are further
demonstrated at all steps of the intervention process: in the dialogical framework of
cross self-confrontation as well as in the meetings of the steering committee.

3.3.1.2 Experiencing Shared History in Professional Controversy

In the research process, workers may also have another significant experience: to
encounter the power of professional controversy. In an Activity Clinic, some
workers become formal members of the associated research group and begin to
discuss their activity in a structured way, as presented above. While selecting work
sequences for analysis and during the interviews, they may experience what the
researchers are looking for: professional discussions based on comparison of
individual ways of performing tasks, with special focus on their variations, which
open the door to new questions and reflections. This experience has strong affective
consequences. People realise that their problems are shared by their colleagues and
that they may reflect together on the difficulties, solutions, and outstanding conflicts
in the work activity. The workers may discover that they are not alone in facing the
difficulties of their work, that their colleagues share the same problems and
questions — sometimes with different answers — and, more profoundly, that the
day-to-day professional conflicts they tacitly experience are significant in defining
the range of their joint professional actions. They may also discover that all their
colleagues face the same dilemmas in the activity. They may also realise that these
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dilemmas can be discussed collectively. This emotional experience of sharing the
same professional history, conflicts, and questions, which the dialogical framework
elicits, is the foundation for revitalising the work collective.

3.3.2  Cross Self-Confrontation as a Zone of Proximal
Development

Analysis of work activity and professional controversy also open new possibilities
for thinking and action. During the cross self-confrontation interviews and the
subsequent discussions in the associated research group, the workers may come
to “see things differently” (Vygotsky 1999) and discover new ways to relate to their
own work. Workers indicate what they learn: We can identify this in the cross self-
confrontation interviews, during the subsequent meetings with their colleagues and
during the later discussions with the steering committee. The main demonstrable
learning is the appropriation of a genre of discourse, or more precisely of a genre of
dialogue, that we call professional controversy.

3.3.2.1 Dialogue as (and in) a Space of Potential Development

Part of our research process is to identify traces of development in the thinking of
participants during the cross self-confrontation dialogues. Different methods of
analysis are used (Kostulski 2005, 2011a, b; Henry and Bournel Bosson 2008). In
particular, we proceed with analyses of interlocutory activities in the dialogical
framework (Kostulski 2004, 2005; Kloetzer 2008, 2013; Kostulski and Kloetzer
2014). In some dialogues, we can demonstrate an enhancement of objects of the
dialogue, through the development of its instruments and addressees. This dialogue
is related to the development of workers’ knowledge about the objects, tools, and
addressees of their work activity. Here, dialogue serves as a tool to develop thinking
on the work activity, thus enabling a space for potential learning. In the cross self-
confrontation framework, dialogue itself constitutes a space of potential develop-
ment. The detailed and comparative analysis of their work activities workers
perform can enrich the conversational exchange, leading them to raise arguments,
debate them to understand the point of view of their colleagues, and defend their
own ways of performing tasks. The need to argue honestly on conflicting aspects of
the work activity may induce functional migrations in the dialogue. For example,
the discussion may at one point focus on one tool in the work activity, turning this
working tool into an argument in the dialogue and, potentially, into an object of the
dialogue (Kloetzer and Henry 2010). Such twofold displacement of the function of
an element in the work activity — first from the working scene into the dialogue and
then from argument in the dialogue to object of the discourse and of the analysis —
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places this element in the foreground and the thinking of the workers in a space of
potential development.

3.3.2.2 The Associated Research Group as a ZPD

Development within an associated research group is highly social. Workers come to
see things differently in the course of exchanges with different partners: the
researchers, their colleagues, and members of the steering committee. The associ-
ated research group plays a critical role in this process. As highlighted by Holzman
in the psychotherapeutic context: “Growth comes from participating in the process
of building the groups in which one functions” (Holzman 2009, p. 36). Holzman
endorses Vygotsky’s view that “qualitative transformation is a collective accom-
plishment” (Holzman 2009, p. 29), a “collective form of working together”
(Vygotsky 2004, p. 202). Holzman defends a developmental learning model in
which playful, joint-engagement with the world in early childhood accounts for
rapid, qualitatively transformative learning:

Each instance of learning something is simultaneously an instance of developing as a
learner. (Holzman 2009, p. 48).

[Children] learn by doing with others what they do not know how to do, because the
group (usually the family) supports such active, creative risk taking and performs with
them. Most people have not done this since they were very young, and so they have to
relearn how to do it in ways appropriate to being adults. (Holzman 2009, p. 37)

In this view, the zone of proximal development is better seen as a building process
and as a collective activity, rather than as a dyadic scaffolding relationship. The
associated research group serves as a zone of proximal development in this under-
standing and as a collective form of working together on the creation of new
meanings and environments that enable growth.

3.3.3 Controversy in the Long Run: Learning
at the Organisation Level

Learning finally appears at the organisational level as the goal of our action: an
organisational process of integration of controversy on the quality of work as a way
to preserve the meaning of the collective activity, the health and engagement of
workers, and the relevance of the professional activity for the larger society. As is
the case with others conducting developmental research in work organisations, we
are confronted by the following intervention and research question: How can we
move the problems disclosed by the clinical analysis of work activities to different
levels of the organisation and support their transformation? Our answer so far is
twofold. First, the analysis process can have a long-lasting impact at the
organisational level, if it affects the work organisation. On the first track of our
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clinical action, professional controversy is aimed at developing the transpersonal
dimension of the trade. By transferring the controversy into the steering committee,
interweaving the paths of trade unions and management, the results of this first
development become the means to achieve another goal: the development of the
trade in its impersonal dimension within the organisation. Second, the intervention
process aims at changing the form of dialogue in the organisation, placing profes-
sional controversy on the quality of work at its centre. The clinical intervention we
conduct with the workers, through detailed co-analysis of their work activities in
the associated research group, is interrelated with the intervention we conduct with
the experts, managers, and leaders in the steering committee regarding the results of
this co-analysis.

3.4 Three Principles for Activity Development

In this last part, we reflect on several principles guiding activity development.
Research conducted to date in Activity Clinic interventions has identified three
principles for activity development, which we consider in a broad sense as a
qualitative transformation implying a new functional organisation, in which affec-
tive as well as cognitive elements come into play. These are (1) the appropriation of
controversy as a developmental tool by workers and throughout the organisation,
(2) the use of affects in a developmental perspective through transferential activity,
and (3) the functional development of the work collective.

3.4.1 Appropriation of Controversy as a Developmental Tool

As presented above, the appropriation of controversy as a developmental tool
throughout the organisation relies on clinical intervention at two levels of the
organisation. These are with workers in the initial observations, cross self-
confrontation interviews, and subsequent discussions in the associated research
group and also with the steering committee, during informal discussions and formal
meetings, in which the dialogical artefacts produced demonstrate the possibilities
and value of the genre of dialogue. The co-analysis in cross self-confrontation
interviews is a critical step in that process as it mediates the two tracks in this
process.

In recent years, a significant body of research has documented the mechanisms
by which this appropriation of controversy in cross self-confrontation may occur
(Kostulski and Clot 2007; Kostulski and Kloetzer 2014). We can define controversy
as:

... aform of discursive activity, more precisely a deliberative and reciprocal activity that
deploys opposing arguments in dialogue — arguments with the characteristic of being drawn
from generic and historical themes within the profession. (Kostulski 2011b, p. 83)
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This controversy between peers provides the opportunity for the worker to initiate,
develop, and manifest that dialogical form in inner dialogue: an internal contro-
versy involving the self or more specifically between the self and the general forms
of the professional milieu (Kostulski and Kloetzer 2014). Our methodological
frameworks have the function of vivifying dialogical thinking about work, by
making use of the interfunctionality of levels of dialogue and the vital function of
social relations in the psychological life of the subjects.

However, controversy also calls on processes of functional migration (Clot
2003; Kostulski and Clot 2007; Kloetzer and Henry 2010): A deliberative dialog-
ical activity carried out with a peer becomes the means of stimulating reflection — in
a silent conversation with oneself. Interfunctionality of the levels of dialogue and
interfunctionality of the analysis and conversational activities in the dialogical
framework, therefore, play a critical role in this experience.

3.4.2 Transferential Activity

The second direction explored in our research over the last few years considers the
role of affects in the intervention process. Affects may be defined as “the vital
discord that arises between the subject’s habitual expectations — their preconceived
organizing mechanisms (whether physical, cognitive, or subjective) — and the
unexpected within the current activity” (Clot 2013; Quillerou-Grivot and Clot
2013). During the intervention process, researchers may be influenced by various
events and experience their own subjective activity. Their ability to take into
account such affects, surprises, and emotions — and to understand them as reactions
to the work situation — enables the researchers to both better understand what is
happening in the work situation and to make use of these reactions to trigger
thinking on the part of the workers and managers. In Vygotskian terms, when
cognitive and affective functional systems are in conflict, each system may turn
into a resource for the other. The transferential activity, envisaged as an “activity of
‘transport of affects’ across the instances that structure all dimensions of work”
(Scheller 2014), is a means for the development of new collective, historically
situated forms of action.

3.4.3 Functional Development of the Work Collective

In an Activity Clinic intervention, a process of “functional migration” (Vygotsky
2003) of the work collective takes place between the two tracks of our intervention:
During the co-analysis, the workers experience the psychological function of the
work collective as a resource for individual activity; in the steering committee, we
rely on the dialogical artefacts output from the co-analysis phase to trigger and
expand controversy within the organisation. The work collective here has another
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function, a social function for renewing collective forms of life within the organi-
sation: “This extension of the scope of activity is substantiated in the dialogues on
the activity conflicts of workers, when these conflicts become the subject of
discussion among process designers and managers. The designers thus have the
experience of being affected by the activity of the workers” (Quillerou-Grivot and
Clot 2013).

The intervention process is, therefore, conceived as a transpersonal development
of the work collective as a whole. This development has a dual function: a
psychological function, helping each worker to personalise his or her own work
activity, and a social function, helping the organisation to transform the impersonal
dimension of the trade. Thus, the role of the work collective shifts during the
intervention process, as it becomes a resource for individuals as well as for
transformation of the work organisation. This “functional nomadism” (Vygotski
2003; Clot 2008; Kostulski and Clot 2007) both permits and signals new develop-
ments to promote health at work, which is defined as production of new power to act
on situations (Clot 2008).

3.5 Conclusion

This chapter presents some core concepts in the historical development of the
Activity Clinic approach. It has also introduced and discussed the developmental
methodology called cross self-confrontation, including the relation between learn-
ing and development in the cross self-confrontation framework, and qualifies the
cross self-confrontation space as a zone of proximal development (ZPD). The prior
section reflects on three principles for activity development identified to date in
Activity Clinic research: appropriation of controversy as a developmental tool,
transferential activity, and functional development of the work collective. To
conclude, we would like to highlight that the relations between learning and
development in the cross self-confrontation framework are complex. Although
the development of subjects, work situations, work collectives, and work organi-
sations is the focus of our interventions, multidimensional learning precedes devel-
opment. The learning demonstrated in the framework is not only related to
knowledge and skills. It also implies genres of discourse and of dialogue and
affective transformations and results in the transfer of the dialogical method to
the participants. As stated by Vygotsky, development takes place when subjects
begin to use for themselves the forms of action that have primarily been used with
them (Vygotsky, 1997, p. 105 [from French trans.]). This transfer from the inter-
personal plane to the intrapersonal plane is a critical step to provide subjects’
thought processes with new tools for development (Vygotsky 1997). Such dynam-
ics “from outer to inner” (Vygotsky 1997, p. 134) are also central to lifelong
learning and development processes. The collective happens to be “the source,
the field nourishing the development of higher functions” — also in adulthood
(Vygotsky 1997, p. 167). In our research to date, subjective, collective, and
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organisational developments are mediated by the development of the functions of
work collectives. Following Vygotsky, we acknowledge that collective forms not
only constitute external constraints for individuals but inform them internally, thus
enabling the full development of the individuals: The collective is truly active
within the individual.
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Chapter 4

Learning by Participating: A Theoretical
Configuration Applied to French Cooperative
Day Care Centres

Gilles Brougere

This chapter connects two areas, that of early childhood education (particularly for
children under the age of three) and adult education in a framework where there is
no explicit educational objective. In these two areas, those of preschool education
and what we can call, for lack of a better term, informal learning or rather learning
in informal situations, I have undertaken separate studies without necessarily
always connecting them. In both cases, for the lack of adequate tools within the
theories developed in the Francophone world, I have drawn heavily on English-
speaking authors, by importing their concepts and elements of their theory while at
the same time reconfiguring them, associating them in a specific manner, applying
them to objects to which they had not been applied, developing circulation between
English and French, but also by proposing and encouraging the French translation
of English texts that seemed to be important to me.

4.1 Informal Learning and Early Childhood Care
and Education

4.1.1 Learning in Informal Situations

On multiple occasions, I have tried to explore learning said to be ‘informal’, that
which is not linked to the outcome of educational programmes whether they be in
schools or linked to adult education (Brougere and Bezille 2007; Brougere 2007,
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G. Brougere ()
EXPERICE, University Paris 13 - Sorbonne Paris Cité, Paris, France
e-mail: brougere@univ-paris13.fr

© Springer International Publishing Switzerland 2015 71
L. Filliettaz, S. Billett (eds.), Francophone Perspectives of Learning Through Work,
Professional and Practice-based Learning 12, DOI 10.1007/978-3-319-18669-6_4


mailto:brougere@univ-paris13.fr

72 G. Brougere

Brougere and Ulmann 2009; Brougere 2013). Here again, despite analyses by
Delbos and Jorion (1984) that were promising, but never fulfil their promise,
Francophone research has rarely taken this dimension into account. Most often it
focuses research on schools or, beyond that, the more formal adult education
programmes whether or not they are linked to enterprise. Of course, the current
trends in professional education and activity analysis show how workplaces can
also be a way to transform the subject and learn (Pastré et al. 2006). But the authors
highlight the modes that lead to its transformation into intentional and then
institutionalised learning, that is,

when dealing with incidental learning, the purpose of the action is the productive activity
and the constructive activity is just an unintended and often unconscious side effect of said
productive activity. But learning is such an important activity in humans that they have
invented institutions dedicated to its development. (...) so the relationship between pro-
ductive activity and constructive activity gets reversed: the purpose of the action becomes
the constructive activity, which does not mean that the productive activity disappears.
(Pastré et al. 2006, p. 156)

More than emphasising modes of informal learning, it is a matter of designing
training and in a way formalising it, first through analysis and then through
programmes. We very often encounter this method of simultaneously revealing
and destroying the informal. Here, we find a link between adult education and early
childhood education. Indeed, one of the origins of this is Frobel’s kindergarten. Yet,
it is based on the idea that play is educational by nature (based on a metaphysical
analysis of childhood and play) not to trust children and their play but to frame it
through gifts, (educational) games allowing children to create rich experiences
(Brougere 1995).

As such, discovering the informal often leads to formalising it which translates
into a strong valorisation of the formal over the informal. This is what led Lave and
Packer (2008) to reject this concept since it could only lead to depreciation of what
is informal and at the same time a valorisation of what is formal within the
framework of a dualistic viewpoint. I am not certain that this is completely true.
The works of Jean Lave as well as those of Barbara Rogoff and Etienne Wenger and
a few others allow us to leave behind this dynamic of depreciation to embrace
learning in formal and informal situations as equivalent from a scientific point of
view. However, the Francophone literature has difficulty not valuing the formal
and, beyond that, the scholastic. When working on informal learning, as critiqued as
the term may be, we have the impression in the French context that we are
committing a crime, that of devaluing school, as if highlighting learning processes
that occur outside of school will lead one to believe that school is of no use, as if in
fact, school is not based on a wealth of learning that takes place outside its walls.
This sentiment is perhaps equally true of adult education and the valorisation of
qualifications linked to formal or even degree-based education. As such, the
legitimate desire to professionalise early childhood occupations can lead to the
depreciation of parents’ knowledge or that of workers as parents. Must we devalue
one to value the other? Can we not consider that each person’s learning is due to the
interlacing, the play (Brougere 2007) between learning in formal and informal
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situations? Learning is not in itself either formal or informal, but instead it is
individuals who learn in a variety of situations, some of which were designed for
them to learn through and others not. Learning is understood here not as something
separate, but as a dynamic of transforming oneself and the world which accom-
panies certain practices:

A more complete understanding of the quotidian brings with it an alternative understanding
of learning: that learning is ubiquitous in ongoing social activity. It is a mistake to think of
learning as a special kind of activity, taking place only at particular times in special places
arranged for it. (Lave and Packer 2008, p. 19)

Having mostly explored areas linked to leisure to build a conceptualisation of
this learning said to be informal through play and tourism, it seemed that some
concepts developed in the English language were particularly suitable even though
they could also demonstrate certain limits.

4.1.2 A Theoretical Framework for Viewing Learning
in Informal Situations

The concept of participation is held to be central, and it has been developed
specifically regarding children by Rogoff and regarding adults by Lave and Wenger
(Brougere 2009, 2011; Lave and Wenger 1991; Rogoff 2003; Rogoff et al. 1995;
Wenger 1998). It is by participating in communities that we learn. Rogoff (2003)
has highlighted the guidance of participation by one’s eldest, or experts. Greenfield
(2004) has given a very interesting and progressive example of this concerning
weaving in a Mayan village. Here, participation occurs within the framework of a
group and a community, that is, both the place where the learned activity is
performed and the place where it is learned (unlike school settings that distinguish
the place of learning from the place of application of what is learned) by observa-
tion, imitation and participation through tasks adapted to the skills of the subject.
Lave and Wenger (1991) evoke a ‘legitimate peripheral participation’ to describe
this attitude where one is legitimate within the group but not yet able to perform all
tasks linked to full participation.

These concepts of a social theory of learning or theory of situated learning,
quickly sketched out, allows us to understand how one can learn outside of
educational programmes. It highlights the role of communities whether they are
those where the children are living or else communities of practice linked to specific
and limited enterprises. The concept of community of practice is central for Wenger
(1998) in grasping the social context in which participation and reification (con-
struction of long-standing tools, artefacts) may be exercised and produce situated
learning.

Participation is at the centre of this new learning paradigm. This is not simply a
metaphor as is the case with the concepts of acquisition or transmission of knowl-
edge (in fact, strictly speaking nothing is acquired or transmitted). Instead, there is
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actual participation (to take part in an activity with others) that we can highlight by
ethnographic methods relying concomitantly on the participation of researchers.
This participation allows them to learn in the same way that it allows members of
the group to learn. The difference is that ethnographers who openly affirm them-
selves as such are destined to remain on the periphery. However, this concept
deserves further analysis. This is what Billett (2001, 2004) proposes through the
two dimensions of engagement and affordance that he highlights. The modes of
participation are variable, depending on the connection between the engagement of
subjects in the group, the community, and that this group, this community (e.g. the
enterprise), offers them to participate or to engage in. Affordance (derived from ‘to
afford’) is that which the situation affords for the participation of the subject.
Affordance cannot be thought of objectively, in a general manner for all indi-
viduals. This is a relationship between a subject and a situation. Indeed, that
which a situation affords for one person in terms of participation may not make
sense for another.

It is affordance that allows the engagement (one engages in based on what is
offered), but a strong engagement allows one to be offered more (conversely one
would offer less to someone who is less engaged). It is the importance of partici-
pation defined as such that allows one to grasp the importance or lack thereof of
learning.

We have applied these concepts to play (Brougere 2005) which implies partici-
pation. The willing, nonmandatory dimension of play highlights the importance of
participation, and it is easy to see communities of playful practice unfold around the
practice of certain games. This is inclusive of the relationship between engagement
of the player and affordance (that which the play situation offers him or her, varying
depending on the interests or level of the player). If learning takes place (as evident
in the form of learning the game itself, more difficult to demonstrate in the form of
learning something other than the game), it is indeed through participation and its
modes. One can play grudgingly and not really learn the game. One can engage
fully and thus master the game. The interest of play is that it is a situation that
concerns both children and adults, allowing us to create a bridge between domains
that are often separated. These categories have likewise been applied to tourism as a
practice permitting learning, not only of the practice itself but of knowledge beyond
that practice. This application leads us to emphasise the importance of guidance
which is so prevalent in tourism, but also the limits of the concept of participation
which seems to us must be complemented by both the concept of exploration which
also emphasises guidance and the relationship between engagement and affordance
(Brougere 2013).

Based on the concepts borrowed from proponents of situated learning and from
Billett who complements them by according more importance to the individual,
subjective dimension of participation and learning (Billett 2008), a set of concepts
have been built upon to apply them to areas that are not explored in the English-
speaking literature. The concepts have no linguistic or geographical boundaries
even if their translation can prove problematic. Here, though some translations do
not pose a problem (concepts of participation, of engagement and of legitimate
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peripheral participation), others are more precarious in French. The concept of
community does not have the same connotations in English (the concept is broader,
with fewer overtones) and French. This is why we see it translated as groupe in a
text by Lave (1991). More generally, by trying too hard to adapt the concepts of
Jean Lave to the French language, they lose their coherence and take on new
connotations. It seems to us that the uniqueness of the concept of community of
practice can be understood by using the term communauté in French. The concept
of affordance created by Gibson from ‘to afford’, a neologism in English, can be
transferred to avoid difficult translations.

Unlike other areas, we can consider that the transfer is made fairly easily and that
we have concepts that work in French, subject to specifying the origin for some of
them. Is this, however, a Francophone set of concepts? Probably not quite since it is
necessary to refer to English texts, some of which have been translated (some better
than others) and others not. But regardless of the origin of the concepts, they have
allowed me to develop a theoretical approach that is unique for understanding,
among others, the effects of learning leisure activities such as play or tourism. It is
by importing concepts developed in English that it is possible to take into account
the effects of learning of certain activities where the dominant ideas refer to either
myth for play (Brougeére 2005) or a simple description lacking analysis for tourism
(Brougere 2013).

4.1.3 The Question of Early Childhood Education

Preschool refers doubly to the theoretical dynamic that we have evoked. On the one
hand, the institutions are seen as a moment of transition between learning within the
family, often carried out in informal situations, and more formal learning.
Depending on the system chosen and the age of the child, preschool education is
seen as closer to either the ‘informal’ family side or the ‘formal’ school side. It is,
therefore, a place of confrontation between more formal or less formal education
strategies and learning in a living environment without educational formalisations
(Brougere 2002).

On the other hand, the staff, as we have emphasised, is caught between a
professional view that implies that the exercising of the profession is subject to
learning coming from formal training and the idea that personal experience is
essential to organise one’s activity in this framework. When parents participate in
the life of the institution and in caregiving and educational activities, the question,
which can otherwise remain invisible, comes to light, whether or not it is the subject
of reflection. In this area as well, the theoretical propositions are largely borrowed
from the English-speaking literature. We note the absence of a Francophone
scientific journal on the subject despite the significant developments in this sector
over the past 30 years. In France, we can point out that, on the one hand, the joint
training for school teachers from the beginning of preschool (école maternelle) to
the end of elementary school (2 /2—11 years of age) and, on the other hand, the lack
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of university training for day care workers do not promote the development of
research and researchers in the field.

While international research has been greatly developed in recent years, parti-
cularly by questioning a technocratic view that would make preschool education a
result of developmental psychology, the French scientific debate is limited. Admit-
tedly in recent years, a critique of the very strong formalisation of école maternelle
is beginning to emerge, but it is not strongly backed at international debates. It is
within this context we make authors that offer ‘new paradigms’ to think preschool
known in French (Brougere and Vandenbroek 2007). In the first section, entitled
perspectives anglophones, we have published texts that reveal how the model,
which is strongly marked by best practices coming from child psychology, is
criticised in the United States and beyond. This is redressed through the reconceptual-
isation of early childhood education movement as shown by Joseph Tobin; Gunilla
Dahlberg and Peter Moss analyse early childhood facilities from a political and
ethical point of view, Berry Mayall presents new perspectives put forth by child
sociology and Martin Woodhead how we can look at the question of child develop-
ment differently without linking it to standards coming from the richest countries.
Among these perspectives, Barbara Rogoff emphasises the role of participation
(especially guided) as access to and learning of cultural repertoires seem absolutely
essential (Rogoff et al. 2006).

On this basis, childcare facilities can be considered as political forums, commu-
nities of living, with children as actors, having agency, and the workers who are
also citizens able to exchange with parents. The political dimension and the
ethical position outweigh the psychological approach, the quality being seen as a
situated local construction, a discursive practice contextualised and negotiated and
not as a universal norm (Dahlberg et al. 2007).

4.2 A Study of Parent-Run Cooperative Day Care Centres

The research presented here, in part, will illuminate how we use the theoretical
framework presented above to grasp and comprehend the modes of learning in
parent-run cooperative day care centres characterised by the diversity of parents. It
will allow us to validate both the heuristic richness of the concepts used and the way
they function once associated. But it will also allow us to grasp how the question of
learning can be viewed by crossing the boundaries of age (children and adults) and
status (professionals and parents). Finally, it will provide a bridge between adult
education and early childhood education.

The day care centres studied are part of the French network Association des
Collectifs Enfants Parents Professionnels (ACEPP)' (Association of Children
Parents Workers Communities) that brings together close to a thousand childcare

! Visit http://www.acepp.asso.fr/
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facilities throughout France and, to a minor extent, Belgium. These facilities have,
as their common point and main characteristic, the participation of parents in the
leading of activities and/or the management of the day care centre. This national
network has set up a programme for the development of parent-run cooperative day
care centres in social housing neighbourhoods, with the objective to respect the
diversity of practices and values of the families present (Cadart 2006).

This research has enabled us to connect the conceptual framework for learning
through participation presented above with questions relating to early childhood
education. We would like to at the same time demonstrate the heuristic power of
this framework and help to render it more understandably through this example. It is
a matter of grasping and understanding the practices destined for children (that
which we call pedagogical practices) in parent-run cooperative day care centres
marked by the diversity of the public who attends. But through our research, we
have for the most part discovered the dynamics of participation and their learning
effects on the participants as a whole, parents, workers and children. To this end, we
observed the practice toward children, without isolating them from the group in
which they reside, and also took an interest in the discourses regarding it.

To do this, we used an ethnographic method by conducting a descriptive case
study with participant observation as the primary tool.” In a second phase, the
implementation of focus groups allowed us to construct a global and comprehen-
sive interpretation of the action, based on the confrontation between people coming
from different facilities, whether or not they participated in the observation phase.

The day care centres observed, marked by internal diversity, came from a sample
chosen according to several criteria in order to observe extreme differences
between intercultural parent-run cooperative day care centres (Group 1 consisting
of four day care centres), non-intercultural parent-run cooperative day care centres
(Group 2 consisting of three parent-run cooperative day care centres) and group day
care centres where parents are not directly involved in the daily life of day care
facilities and with a higher number of children per day care (Group 3 consisting of
two public day care centres receiving a culturally diverse public).

Our research focused on Group 1 (the other groups having the function of
allowing us to identify characteristics of the first group). These are day care centres
that, because of their location in poor neighbourhoods and/or their recruitment,
receive populations marked by social and/or cultural diversity.

4.3 Participation

In keeping with the theoretical framework mentioned above, the approach focuses
on the issue of participation. But here, this concept has the distinction of being both
a precept for a theoretical approach and a classificatory basis to describe this type of

2 Field research was conducted by Alexandra Moreau, research assistant at EXPERICE at the time
that this research was conducted.
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day care centre. These are day care centres with parental participation that differ
from other facilities (e.g. municipal day care centres) because parents participate in
some or even all activities of the day care centre. This differs from the model seen in
the day care centres we observed where parents drop their children off in the
morning and pick them up in the evening limiting themselves to brief exchanges
with workers. Only the adaptation phase has parents spending any time in the day
care centre, but not with the goal of participation, but of insertion of their child,
which should lead the child to do without his or her parents for the entire day.
Finally, the day care centres sometimes have a council with elected parent repre-
sentatives, but the representative dynamic is not the same as the participatory
dynamic (where parents do not represent other parents, at least officially).

The concern here is of moving from a descriptive and classificatory concept of
participation to the analysis of observed practices based on the concept of partici-
pation. The objective is to show how this works in the four day care centres
observed without claiming that it is possible to extrapolate these findings any
further. This is especially the case since in terms of participation, they constitute
four different cases and that it is not impossible to think that every day care centre
would offer a particular configuration concerning the participation of the various
participants including parents (in addition to the workers and children).

4.3.1 The Modes of Participation

As such, the modes of participation differ between locations and between individ-
uals. There are day care centres that are more cooperative than strictly parental
where participation is limited to the management of the cooperative. They are not in
our sample, but interviews allowed us to grasp that there are indeed modes of
participation. One of these modes is found in all cooperative day care centres and is
of great importance. Indeed, it is a matter of managing the day care centre and of
taking part in important decisions, such as recruiting staff and/or families, and in
discussions and decisions on the direction of the day care centre.

In most of these parent-run day care centres, parents must participate in activities
with the children, with in certain cases the option to substitute it with other modes
(e.g. cleaning, maintenance, decorating, grocery shopping, etc.). Depending on the
day care centre, the time required varies as does the role played. These duties can be
little demanding, reinforcing an adequate framework, parents choosing what they
want to do and able in some cases to devote themselves to their child. In other cases,
they are essential to the operation of the day care centre, whether it be the
replacement of an absent staff member or the official integration of parents in the
daily framework of the day care centre (as is the case of the Belgian day care centre
sampled). Which activities are allowed and which are prohibited (e.g. changing a
child or putting him or her to bed) vary from one day care to another. In general, the
observed parents take care for their own child and/or those of others (play with
them, read them stories, accompany them on outings, supervise arts and crafts
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activities, cuddle them, feed them, etc.) and participate in the preparation of meals
(i.e. on-site or from home).

As such, there are many modes of participation. We see some parents stick to
roles within the office or perform cleaning tasks, and others do everything that a day
care worker would do, thereby having maximum involvement. Others still, without
being physically present, contribute to the practice through the furbishing of the
facility and the design of teaching materials. To use the categories of Lave and
Wenger (1991), some parents limit themselves or are confined by the operation of
the day care centre to a ‘peripheral participation’, where elsewhere, it is a ‘full
participation’ in the extent that the differences between parents and workers are
limited. These different attitudes toward participation may be linked to the role of
parents in the day care centre and involve all parents, or they can be distributed
depending on the parents (e.g. some limiting themselves to a peripheral participa-
tion, others engaging in a full participation). Finally, it may be a matter of attitudes
in a path that consists of moving from a peripheral participation that allows one to
observe, to understand, to imitate (attitudes that are generally adopted while
performing one’s first set of duties) and, in a word, to learn to a progressively
more intense participation.

These modes may also apply to workers, except that they are usually in a full or
even central participation. But some may remain more in the background, and many
begin when they arrive, by observing, placing themselves at the periphery and
following a principle that has no reason to be different from the one mentioned
regarding parents. As such, trainees can stand back or get completely involved.

4.3.2 Obstacles and Limitations to Participation

For a parent, there are indeed reasons to limit one’s participation, starting with one’s
availability, feeling of not knowing what to do and fear of being judged, and this is
particularly true of immigrant parents or parents that are different in general and
mothers raising their child on their own. But workers tell us how a family that
begins by mentioning their lack of time finds itself a few months later heavily
engaged in all the day care centre’s activities. More than an immigrant origin, level
of education, being in a couple relationship and not being a single mother are the
determining factors.

To avoid a selection process that would have the difficulty of participating
eliminates certain parents, perhaps the most vulnerable ones and the most culturally
distant from the world of the day care centre, the heads of the day care centres
observed offer a variety of modes of participation, which allows each person to find
the place that suits him or her. This allows the day care centre to be more open,
accepting parents or even more so single mothers who could not engage in
(or would not feel able to engage in) a relationship with other children in a public
space, under the watch of other parents and workers. But this has the effect of in fact
limiting the participation of some. What does this mean, in terms of the distribution
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of participation, the determining a priori of places? To whom will the cleaning fall
on and to whom will the management of the association be? This variation in the
expected participation avoids construction of the day care centre based on parents
that are all able to engage to the same extent, which would exclude single-parent
families and could lead in certain cases to the seeking of parents with higher
education. Hence, a strong tension between the importance given to participation
as a driving force in the day care centre and the willingness to limit or even allow
one to avoid participation in order to recruit more widely was evident in these cases.

This tension belongs to all participation situations that can be analysed using the
concepts of engagement and affordance that we presented above. Depending on
their interests, desires and feelings, the observed parents will engage to a greater or
lesser extent, and this is a dimension that depends only very partially on the day
care centre since the impediment to this engagement can be quite beyond the reach
of workers’ actions. The question of engagement is not limited to parents. Parent-
run cooperative day care centres seem to favour a strong worker engagement, when
compared to nonparent-run day care centres. One can also consider that the
engagement of the children in the different practices varies.

Though it is difficult to act except very indirectly on the engagement of parents
and children, it is, however, possible to ask oneself what is offered to them and what
we make available so that they participate and, therefore, are more likely to engage.
For example, in some facilities, the lack of a referent person among the workers has
the advantage of promoting generalised participation. A referent person promotes
the central position of workers and may limit the full participation of those who do
not have this status. Elsewhere, this would be the diversity of tasks offered to
parents and the ability to invent their own mode of participation that would promote
generalised participation. Moreover, the absence of protocols and rules gives
parents the opportunity to act as they would at home and, thus, allows for the
expression of cultural diversity.

Parent-run cooperative day care centres offer a situation constructed for partici-
pation, but this availability varies from centre to centre with obstacles and limit-
ations to the participation of all or of some. The current research, thus, shows how
one cannot speak of participation in general; each day care centre or rather each
community of children, parents and workers defines to a certain extent what it is to
participate but without this always being explicit.

4.3.3 Participation and Diversity

Parental participation makes diversity exist for the child in a real and visible
manner:

Each person manages to bring in the end so many different elements that it’s not sure that a
solely worker based team could go as far in fact [. . .]. It is in what we experience, it is in the
transmission through both things that we live through, which are visual and which are
communicated (A worker)
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The diversity referred to in this quote reflects the multiple dimensions that are both
cultural and linked to the individual person. Individuals bring something specific
through their participation that would not be present otherwise, such as different
ways of taking care of children, talking to them and putting them to sleep. This is
also the case of the presence of fathers in the day care centres, the majority of which
do not have men among the workers. They bring a different practice, most parti-
cularly through very dynamic games.

4.4 The Day Care Centre: An Original Community
of Practice

4.4.1 The Day Care Centre as a Community of Practice

A community of practice according to Wenger (1998) is a group defined by the act
of doing something together within a framework of mutual engagement. The
coherence of the community is assured by this common practice. The day care
centre is a community of practice (though this is true, a priori, of all day care
centres) except that the parent-run cooperative day care centre is not a community
of workers and children, but a community of workers, children and parents. What
characterises the parents is not that they are the users but that they do with and
participate in the practice.

As this concept underlines, parents and workers have a common story because
they act together (in the reception and the management of the facility), interact
frequently (during the performance of duties and at other times), share knowledge
(such as the habits and pace unique to each child) and encounter similar problems
(from a technical or relational point of view — particularly in situating oneself in the
relationship with the children). Above all, they work together and carry out
activities that are in part in common, in part complementary.

The three characteristics of the community of practice according to Wenger are
indeed present:

— Firstly, there is ‘a mutual engagement’ (Wenger 1998, p. 72). Participation
entails that the parents as well as the workers and the children engage in
practices toward the children, the workers and other parents. Of course, as we
have seen, the engagement varies from individual to individual; it may not have
been truly chosen (e.g. having not received a spot in a municipal day care
centre), but it remains nonetheless present, sometimes very strongly emphasised
by the parents met who testify to pleasure and interest in participating.

— Secondly, this is ‘a joint enterprise’ (Wenger 1998, p. 77), incorporating the day
care centre and its purpose, with its functions of watching over, caring for and
educating the children being taken on collectively by all members, the workers
and the parents, but also the children who play the game by accepting the
separation from their parents and other adults who take care of them. The
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complementary skills of each member provide mutual support and a sharing of
knowledge and know-how.

— Thirdly, it has ‘a shared repertoire’ (Wenger 1998, p. 82), a set of common
practices, of ways of doing and of routines.

4.4.2 Repertoires of Practices

This concept of repertoire of practice was developed by Rogoff:

to describe the variety of practices with which individuals are familiar, yielding disposition
to apply different formats under distinct circumstances. The idea of repertoires of practice
addresses the fact that people engage in multiple traditions [. . .] Through their lives and the
different endeavours in which they engage, people develop fluency with a variety of
formats for participation. (Rogoff et al. 2006, p. 504)

A repertoire is that which is available to each person, resulting from their past
experience, to act in a new situation that is closer or further from situations already
encountered. It is linked to options for participation. Participation allows both to
activate an element of the existing repertoire and to enrich it with new practices.

Each person likely has (at least) one repertoire of practices (the workers as well
as the parents, but also the children). The more diverse the present actors within an
organisation are (in this case, the day care centre), the more varied the repertoires of
practice are, provided that they are not suppressed. The parent-run cooperative day
care centre here is seen as singularly different due to the presence of parents,
whether or not they come from different backgrounds. It might have been expected
that the more that parents are involved, the more the different repertoires will be
present, but likewise, the more the workers show their acceptance, or even the
valorisation of different ways of doing things, the more these repertoires will have
the opportunity to be mobilised.

The parent-run cooperative day care centres that we observed are spaces of
practice (or communities of practice) characterised by the copresence of multiple
repertoires with the essential idea that each actor is not defined by a single
repertoire, but often several repertoires, which allows for significant variations in
practices, depending on the situation, the children and the presence of other adults.

The shared repertoire of each day care centre is the complex combination of
different repertoires that are permitted and that can be displayed at the day care
centre: this assumes that they are mobilised and in a certain way validated by the
other parents and workers. A practice that is considered inappropriate (violence
toward a child) would not be part of this repertoire unless the parents disregard the
rules and use it regularly without caring about the advice of the workers. This is not
what happens. Workers are recognised as having the capacity to assess practices, as
shown in interviews with parents, and the slightest statement of reserve regarding a
practice is considered by parents as an indication of illegitimacy and implies that
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one should remove this practice from the day care centre’s repertoire and, perhaps,
beyond that, which is that of the home.

Consequently, the parent-run cooperative day care centres studied are seen as
complex structures with repertoires of practices linked to the relationship between
different communities of practice, starting with the families. Parental involvement
is that which leads to the rethinking of the repertoire of the parent-run cooperative
day care centre, which is more open than that of nonparent-run day care centres,
regarding family practices and their diversity. This openness leads to giving a place
to practices brought by immigrant families, but these can sometimes abandon some
of their family practices and engage in practices proposed by other families or the
workers. Likewise, culturally distant practices can become (such as traditional
carrying techniques, techniques for putting a child to sleep observed in some day
care centres) practices shared within the day care centre. Behind the community of
practice, we can find:

... the practices of the community. A shift has therefore come about from the notion of a
CoP as the context where learning takes place to consideration of how situated and repeated
actions create a context in which social relations among people, and between people and the
material and cultural world, stabilize and become normatively sustained. (Corradi
et al. 2008, p. 5)

4.4.3 The Desire to Be a Member and Group Identity

These communities of practice, within the framework of the parent-run cooperative
day care centres observed, whether or not they are marked by the diversity of their
public, seem to generate a sense of belonging and identity. The parents encoun-
tered, whatever their origin is (perhaps more than others, such as those that we did
not encounter), indeed consider themselves as the members of a community that are
experienced not only on a daily basis but also at festive events that render the
community more visible.

Through the various observations and interviews of the characteristics of a
community of practice, it has been found that individuals become members through
participation which is often progressive. One finds oneself first in a peripheral
position that allows one to observe; to understand the functioning, the routines,
the rituals and the ways of doing; and to gradually take on activities (however, not
all participants move toward full participation, and not all day care centres offer
such a participation). This participation, even though limited, is nevertheless
legitimate because the newcomers have their places and are considered in their
uniqueness. They are given the opportunity to feel as members of the group, to take
on new responsibilities as they become familiar with the day care centre. This
progression in participation can be viewed in two ways: becoming a member, with a
transformation of identity (since being member of a community is a component of
one’s identity, and being a parent in a parent-run cooperative day care centre
contributes to this identity), and learning. There is no overlap of the two in the
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sense that the persons are not necessarily looking to learn and are not conscious of
it. Their objective is to find their place within the group, the day care centre, but in
doing so, they transform their mode of participation, which is necessarily to learn.

Numerous programmes and instances reflect this dynamic of the community of
practice. As such in one of the day care centres, each new family is assigned a
‘referent parent’ appointed at a meeting. This ‘referent parent’ is responsible for
sponsoring the new family to facilitate its integration into the life of the day care
centre: provides a link to other parents and workers if necessary, answers any
questions about life at the day care centre, explains the role of parents, helps in
taking on a commission, etc.

Another component of the community of practice is the fact that parents relate to
all the children, not only their own. Indeed, the workers we encountered state that at
first, parents care mostly for their child then, after some time, take care of the group
since they are solicited so greatly by the other children (‘In fact, it is the other
children that help them with that, they bring them their books’, said a worker). This
example not only shows the integration of parents into a community of practice that
is not only that of the adults but also emphasises the role of the children in the
construction of the said community. In interacting with adults who are neither their
parents nor day care workers, they actively participate in the construction of the
community of practice.

The community of practice is seen as based on a strong reciprocity, each person
being able to contribute through his or her own practices. By doing so, in getting
closer to what is done at home, one moves away from it at the same time. Indeed, it
is very likely that the family practice is marked by a cultural homogeneity, linked to
the family culture. The paradox is that at the parent-run cooperative day care centre,
in doing ‘same as at home’, one introduces a diversity factor which gets one further
away from the family dynamic. The community of practice of the day care centre,
unlike that of the family, is driven by participants who bring different cultural
practices, provided that such diversity exists. By affirming its openness to diversity
and in accepting family practices, the day care centre creates a specific practice (the
practice of this day care as specific community) that is hard to compare to what is
done elsewhere.

4.5 Participation and Learning

The concepts of participation and the analysis of its modes, of community and of
practice have allowed us to grasp the dynamic at work in the parent-run cooperative
day care centres observed. As interesting as it is, this architecture is not limited to its
descriptive convenience; it must allow one to understand the dynamics of learning
at work.



4 Learning by Participating: A Theoretical Configuration Applied to French. .. 85
4.5.1 A Community of Learners or Knowledge-in-Practice

A community of practice, as we have already mentioned, is also a community of
learners even if the members are not necessarily aware of it, their goal being to
participate better and not to learn. This is what happens in the parent-run cooper-
ative day care centres observed. The parents we met, with varying degrees of
enthusiasm, wish to participate to the best of their ability. In doing so, they learn
from others (workers, parents, children) to do what needs to be done, ready to adapt
to the situation the practices coming from their repertoire.

Here, all forms of learning in informal and little formalised situations can be
found: observation, guidance and performing of tasks from the simplest to the more
complex. Parents are undoubtedly important guides for new parents, to the point
that this was able to be formalised through an ‘official’ responsibility in some day
care centres.

Certainly, they are there in the childcare centre as parents, showing to others
certain ways of doing things but able to protect themselves, such as the mother who,
speaking of clothing and language, told us how difficult it was in France (compared
with the United States and England) to assume her culture in the public space
(of which the day care centre is part of). This sentiment may lead immigrants to
quickly confine to the domestic space expression of the most striking cultural traits
(the most stigmatising) to use their knowledge of the traits of the host country and to
therefore pass by unnoticed. Therefore, it is important not to underestimate this and
understand that indeed many parents will avoid mobilising what they consider as
too far — removed from what is accepted without inquisitive looks by the host
country’s practices. Nevertheless, the presence of other parents in the same situa-
tion, the strength of the relationship with the child (with the ‘spontaneity’ or the
limit of self-control that this entails) and the encouragement from workers may
allow one to overcome these barriers to the mobilisation of the repertoire of
practices most significant to these parents.

Despite these limits, the presence of parents remains an open door to the
diversity of practices. Learning occurs within the context of this diversity. Parents
discover ways of doing things other than their own. It is the same for the workers
who say they learn from the parents and children. They discover other practices that
they can adopt, most often for the child concerned but sometimes beyond that. They
especially learn to question their practices, to consider favourably practices that are
not consistent with their training. Actually, this distance from the norm, constructed
in the expansion of the repertoire of practices specific to the parent-run cooperative
day care centre, is an element we have consistently encountered in our observations.

As such, one worker acknowledges having learned a lot from parents, particu-
larly techniques for rocking and carrying children. He/she had been observing
families for a long time and came to realise that energetic rocking allowed one to
console and put to sleep some children more easily.

This openness, the idea that practices are not fixed based on one point of view
linked to worker knowledge, clearly distinguishes parent-run cooperative day care



86 G. Brougere

centres from other day care centres observed. On one side, actions are
professionalised to excess, for example, by limiting cuddling and affectionate
interactions. On the other, it is able to be more similar to that of the parents,
allowing them to construct a community of adults who act in a more similar manner
and this even more so when workers are willing to learn from parents, to not
consider a priori that they just have to roll out an already developed practice.
They develop a knowledge-in-practice ‘constructed by practising in a context of
interaction’ (Corradi et al. 2008, p. 16).

Although there are practices directed toward the children, the latter participate in
and can sometimes act as vectors of sharing these practices by imitating them
(e.g. in playing), by using them in relationships with other children and by appre-
ciating them for themselves. In contact with adults owning different repertoires,
there is the circulation of practices:

Observation: A worker sits on the mattress next to a baby with whom he is playing. His
daughter joins him and alerts him to the fatigue of a child: “Daddy, Teddy’s tired. 'm going
to put him to bed”. The early childcare teacher smiles at the imitation and protection
behaviour of his child.

This example and others still (particularly when children try to put babies to
sleep by taking them in their arms or when acknowledging that a child is crying)
show the acquisition of know-how in children by imitating adults (parents or
workers) who attend the day care centre. Children observe the adults around them
and reproduce their actions most often with other children than with dolls:

Observation: Josephine (15 months old) and her mother make their second visit to the day
care centre (adaptation period). The idea is to let the child play for a while in the presence of
the parent and to leave together. The parent observes her child come into contact with other
children and tries to facilitate her social integration by the in situ teaching of some rules
(do not pull other children’s hair, do not take their toys, share your own, take care of the
little ones. ..). The other children take advantage of this situation to exercise the social
skills acquired at the day care centre. For example, Claire includes the girl in a reading
activity, after having invited her to sit beside her to flip through a book.

Workers can encourage the children to discover appropriately different practices
through play. Play has the characteristic of being a practice in itself, but one that
relies on another practice to which it refers. Play thus leads both to the development
of a shared repertoire of practice between children or between children and adults
(depending on the play and the age of the child), but it is also a way to take the
caregiving practices aimed at children and in a way to give them, from the point of
view of the child, a legitimacy:

Observation: Djamel and Sidonie play with dolls which they carry from one corner of the
room to another under their arm, and then somehow (slow movement) by sticking them
under their clothes at the level of their abdomens.

Watching the game situation, the childcare teacher invites the children to carry the dolls
on their backs, and shows them the carrying technique on herself by using a scarf. Very
quickly, the children want to imitate the adult and request her help to arrange the dolls on
their backs.

For a good fifteen minutes, the children have fun carrying their dolls this way, making
others envious (not enough dolls or scarves).
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The community of practice is seen as a learning space for the workers and for the
children who also learn from the diversity of experiences. This is also the case for
parents who emphasise how much they learn there, most especially from the
workers (‘It’s a little bit like school for the parents, the parent-run cooperative
day care centre’, said a parent), often thinking that on the other hand, the workers
have nothing to learn from the parents. This is probably the paradox of the parent-
run cooperative day care centre. Open to the diversity of practices, the day care
centre is a place where parents are able to see up close the practice of the workers, to
compare it to that of the parents, to understand the dynamic and therefore to be
subject to its influence. They certainly learn, but in the sense that learning is always
an acculturation. Parents in a nonparent-run day care centre are less subject to the
influence of workers, whom they do not see working, even if advice may be given to
them so that the child be taken care of in the same way in the day care centre and
within the family, but in this case, this implies the alignment of the second to the
first.

Despite this practice which influences parents, parents have been able to influ-
ence it to the extent that they have taken on parenting practices and attempt to adapt
to the specific needs of each child. It is a practice that is done under the watchful
eyes of parents, which is a guarantee for them. If they are not present, other parents
see what is happening. This visual delegation offers them a security that some do
not find in other facilities in which they may fear they do not treat their children
the best.

Learning may be seen as more or less asymmetric depending on whether we’re
listening to the parents or the workers. But it is learning by observation, by
adaptation and by appropriation, based on an eventual selection. This would
come mostly from an expansion of one’s repertoire of practices or the acquisition
of a new repertoire of practices, unless the norm comes to interfere.

4.5.2 Truth and Best Practice

Are all practices good? Is the professionals’ repertoire superior to that of the
parents? We find ourselves faced with a tension that is resolved differently by
each of the day care centres observed, but that is far from being discussed or
explained.

The worker discourse evokes openness toward other practices, with sometimes a
tendency to limit the diversity to individuals based on their culture (in one day care
centre, only children who eat at home with their hands can do so at the day care
centre) and other times the option to make it a practice for all (such as the African
technique for carrying children applied to other children). But this openness faces a
limit, the idea that certain practices are not acceptable. Some are not acceptable at
all and would be reported. But there was never really any question of this; others are
acceptable within the family space (e.g. putting a baby in a position that he or she
doesn’t master yet), but should not be present in the day care centre.
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The boundary between what is and what is not appropriate is difficult to set and
varies between day care centres. It refers to several aspects among which we can
emphasise the following two main principles: the constraints of a group subject to
regulations and the welfare of the child. But these are not objective characteristics.
They vary greatly from person to person, but also between facilities. It also depends
on the liberties that some may take regarding the rules, certain day care centres
recognising and accepting to be within practices that, if we applied certain rules to
the letter, could be problematic. An example that is often discussed refers to the
constraints regarding meals and hygiene which could make this practice impossible
in other day care centres, the preparation of meals by parents in turn making visible
a variety of dietary practices and presenting an occasion to learn about these. The
need to manage a group will also sometimes impose practices that are not consi-
dered as ideal by the workers themselves, but as inevitable. Some describe as such
mealtimes that lead to the imposition of constraints, to forbid play that would
disrupt it. In this case, parents may avoid this situation and do not participate,
making it even more difficult to bring in different practices. Behind best practice, is
there not often a hidden practice considered as the only one compatible with the
functioning of the group?

Behind the goodness of the child is the attitude of a professional acting as the
guardian of his or her well-being, a paradoxical attitude since we can ask ourselves
why the child or the parent would not be better guardians. This good is very often
elaborated through discourses that develop a truth about the child, discourses
coming from the workers’ training. Some have taken distance from this discourse,
relativising, for example, the concept of autonomy which looses all meaning when
faced with the diversity of practices. What’s more, workers have often told us that
they reject the idea of holding the truth.

The idea remains that there is a best practice somewhere, a truth which implicitly
leads to disqualify certain parental practices. As such, parents have heard the
rejection of certain practices even if no prohibition was pronounced. Just a word
from the worker is sufficient to disqualify the parental practice (saying that she
would do otherwise, or inviting one to think about the effects of this practice).
As such, a father clearly felt that his practice of counting to encourage the child to
do a task more quickly was not considered a best practice (he therefore understood
the need to remove it from the repertoire used at the day care centre): this consisted
of saying ‘I’m going to count to three. ... Depending on its implementation, this
can be a strong constraint (if the child is informed of a consequence that is sure to
arrive if he or she does not finish by the count of three) or a simple game that
consists of demonstrating the adult’s power without really exercising it. Hence, the
adult will adapt to the pace of the child by stating ‘two, two and a half, two and three
quarters. . .” or any other strategy of tacit negotiation. Who can say that this is a bad
practice? We see the extent to which the repertoire of best practices is not only a
cultural construction that must be analysed but also a construction of a professional
practice in opposition to a parental practice.

Another example demonstrates this dynamic, one mother’s sentiment that baby
talk is not legitimate. This refers to the attitude that consists of inserting the child
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from a very young age into a correct and almost adultlike language. But baby talk is
an old tradition in the relationship between adults and children indeed belonging to
repertoires of practices in different societies. Here again, there is a collision
between the world of parental (i.e. amateur?) practices and that of professional
practices guided by an educational concern supported by a certain developmental
psychology.

It is not a matter of accepting all practices but of asking the question of what it
has that a particular practice is rejected or indeed tolerated while being devalued as
unworthy of workers. Moving from an actually shared repertoire to an explicitly
shared repertoire implies that there can be a debate on the question of the truth and
best practice, and this debate only makes sense if the professional attitude is taken
into consideration or even questioned.

4.5.3 The Differences Between Professionals and Parents

Our hypothesis is that the question of truth and best practice is not that of the
construction of an absolute criterion but that of the construction of a professional
attitude. It is because professionals exist, people paid to take care of children, that
there can be a truth. Best practice is less that which is constructed by professionals
than that which constructs the professional as such.

To ask oneself about best practice is to ask oneself about the difference between
professional and parent. That which does not pose a problem in nonparent-run day
care centres becomes more complex in our context where the parents participate,
perform some or all of the tasks performed by workers, or even take on very
significant aspects (management, recruitment) that can sometimes be beyond the
scope of workers. All interviewees, parents as well as workers, insist on the
difference, evoking the uniqueness of the professional attitude. But depending on
the day care centre, the difference is more or less significant, through two
dimensions:

— Do the tasks differ? There are day care centres where certain tasks (changing
diapers, putting to sleep and more) are reserved for workers, while others do not
exclude parents from any task. The parent/worker difference is therefore
constructed in a specific manner in each facility.

— Can workers become parents, can parents become workers? Certain regulations
prohibit workers from putting their children in the facility, from recruiting
parents as workers (unless they withdraw their children from the facility). In
other facilities, workers can accommodate their children without this seeming to
pose a problem, parents have been recruited.

These two elements show that parent-run cooperative day care centres construct
vague delimitations between parents and workers or, in other words, that the
construction of a boundary is local and temporary. This was even more true at the
beginning of the movement (and is still so today in Belgium where we find one of
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the day care centres we observed belonging to the French association) when parents
were included in the required legal framework. This, in fact, confers to them the
status of ‘acting as’ a worker at least at the regulatory level. The institutionalisation
of day care centres was made on the basis of their ‘professionalisation’, quality
assurance for funders. We, thus, see a tendency which consists of highlighting the
need for a professional attitude that is clearly distinct from that of parents. It can
hardly be done without valuing the knowledge and practices of workers (how else
would one justify their position?), and, therefore, in a certainly indirect manner
devaluing the knowledge and practices of parents. This movement is driven by the
idea that it is contemptuous to think that being a parent suffices to take care of
children. However legitimate this idea might be, because we understand it avoids
contempt for childcare workers compared to workers in other sectors, it has effects
that we see clearly in the tension in parent-run cooperative day care centres which
tell us at the same time that it suffices to be a parent to take care of children,
legitimising their full participation, and that this does not suffice, legitimising the
professionalism of workers.

An illustration of this tension that can traverse the same person is seen in a
worker’s annotations in the margins of the day care centre’s monograph where
he/she works. Faced with a pointed remark that (from the exterior of course) little or
nothing in practice differentiates parents from workers, she writes:

Wow, that’s a bit harsh!!! The team “supervises”, organizes, ... the parents suggest things
but do not have this “overview”. For me, the team is driving the whole dynamic, then the
parents insert themselves where they want.

Yet, when it comes to the learning of parents:

I find that at the day care centre, the idea that parents and workers are equal “there is not one
who knows more than the other” is essential. This is the basis of everything, it’s what makes
it that there is respect from both sides and that communication can occur in both directions.
When there is a problem, we can talk about it easily from either side, which does not occur
in all facilities. . .

Certainly, we can be different and equal, and it is still possible to show that there
is no contradiction between the two points of views. There is a real tension which
probably serves the interests of the facility but makes the work complex, for
example, by being a professional without using any superiority whatsoever toward
parents.

Our research shows that regardless of the position of the day care centre (more or
less participation, more or less separation between parental and professional atti-
tude), the parents always adhere to it as a legitimate norm, not finding other
positions completely convincing. The consequence is that this is never discussed.
Yet, this is the key to the question of sharing of practices, to confront oneself with
the question of best practices.

Shared practice entails not only a better understanding of each other but also a
mutual respect. One of the workers we encountered who had previously worked in a
cooperative day care centre where the parents were just managers observed the
differences in the relationship with them. She had the feeling of being
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unappreciated because of the lack of contact and relationship with them: ‘The
parents didn’t know us, what's more didn’t value us. In a way, we are appreciated
much more when they know us and see us working in the facility [...]. In
comparison here, they get to know all of us individually’. Learning is accompanied
by mutual recognition: ‘We feel more recognized for our work in the same way that
we provide ourselves the means to recognize their skills’.

Each day care centre produces norm and conformation effects regarding the
parents, an effect of engagement and the importance of belonging to the community
of practice. We can speak of internalisation of the norm which is undoubtedly the
reverse of integration within a community of practice that produces significant
identity benefits: being a member of such a day care centre is highly valued. Thus,
we have been told of parents who find it difficult to leave when their last child
leaves the day care centre, and even of one exception allowing a mother to stay.

4.6 Conclusion

Though we have seen the limits of sharing, it remains nevertheless a shared
repertoire marked by heterogeneous practices linked to the presence of parents of
different cultures respected by the workers. A community of practice is a space for
negotiation of meanings. One can consider that the practices that are accepted,
integrated into the repertoire, most often in fact result from a negotiation. What we
mean by this is that the meaning or the sense of practices, their acceptability and
their interest can be negotiated implicitly. Some negotiations are tacit; they result
from the action of parents, their analysis of the reception of their action and its
eventual transformation. They also refer to the act of not bringing certain practices
into the public space of the day care centre.

It appears to us that the shared repertoire is in fact the result of a cultural
negotiation which is largely implicit and in any event not explained except in
person to person relationships and rarely at the level of the day care centre as a
whole.

This is what leads to learning which is often just as tacit even though one may
become aware of it on certain points. It is through their participation (whose modes,
linked to the affordance of each day care centre, vary) that parents learn and
negotiate the practices, likewise transforming their repertoire of practice. This is
also true of workers and children, making parent-run cooperative day care centres a
particularly remarkable community of practice with the learning effects that
Wenger (1998) was able to analyse. It shows how learning is not linked to positions,
concerns all members of the day care centre, but equally reveals the tensions linked
to different statuses that entail questioning the concepts of truth and best practice.

The theoretical framework of situated learning allows one to bring to light and to
take seriously such learning that relates to daily experiences, to the most practical
know-how, to knowledge linked to the values and to the life path of some. As Sole
and Edmondson (2002, p. 18) wrote, we can see ‘the situated and provisional nature
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of knowledge, in contrast to a rational-cognitive view of knowledge’ (Corradi
et al. 2008, p. 20).

In doing so, we come back to the view of Dahlberg et al. (2007) who see parents
and children collaborating with professionals to define the educational choices and
equally give meaning to the question of quality understood as contextualised.
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Chapter 5
Learning to Use Tools: A Functional
Approach to Action

Blandine Bril

L’outil n’est réellement que dans le geste qui le rend
techniquement efficace (Leroi-Gourhan 1965, p. 35)

(No tool is complete without the gesture used to put the tool
into action. (translation in Tosdevin 2011, p. 354))

5.1 Tool Use and Learning

How can we define tools? As ‘objects that can be temporally attached to our bodies,
so as to increase our capacity for action’. This short definition by Gibson (1979,
p. 40) could be extended to include devices that ‘serve as extensions of [our] limbs
and enhance the efficiency with which skills are performed’ (Connolly and
Dalgleish 1989, p. 985). Tool use has been considered fundamental to hominins
for at least 2.6 Ma, maybe more. For centuries, the ability to use tools was
considered the hallmark that clearly differentiated humans from the animal king-
dom. However, the work of the famous primatologist Jane Goodall with chimpan-
zees in Tanzania challenged the long-standing belief that only humans could make
and use tools (Goodall 1986). Recent research also emphasises the sophisticated
level of cognition involved in many species not only when using tools but also when
making tools to solve a task. New Caledonian crows, for example, have been shown
to be able not only to choose the right tool among a set of different wooden sticks in
order to reach otherwise unreachable food but also to manufacture and use ‘crochet’
tools to probe for insects (Hunt et al. 2006).

The other field of study that has imprinted its mark onto the understanding of
tool use comes from neurophysiological studies of apraxic patients’ disorders and
difficulties in using common tools first discussed in the early years of the twentieth
century by H Liepmann (see Goldenberg 2003). These patients lose the ability to
conceptualise, plan and execute sequences of actions involving everyday objects
and in particular tools (Johnson-Frey 2004; Goldenberg and Hagmann 1998;
Goldenberg and Spatt 2009). In recent years, the development of brain imaging
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techniques has largely facilitated and consequently encouraged questioning about
the neural basis underlying tool use (Ramayya et al. 2010; Stout and Chaminade
2007) but to the detriment of actual behavioural tool-use analysis.

Ergonomics is the third area where tool use is discussed. However, most often
the ergonomic focus on tools concerns mainly the evaluation of tool use in terms of
comfort or discomfort, experience of pain, musculoskeletal complaints and more
generally trauma disorders (see, e.g. Kuijt-Evers et al. 2005). A particularly recur-
rent issue is to understand the capabilities of the human hand by measuring the
power grip force necessary to use a pair of pliers or a hammer, or to turn a key in a
stiff lock (Fransson and Winkel 1991; Sesto et al. 2005; McGorry and Lin 2007).

A new area that expanded in the past two decades concerns the development of
tool use in infants (Hernik and Csibra 2009; Lockman 2000; McCarty et al. 1999;
Rat-Fischer et al. 2012; van Leeuwen et al. 1994). Tool use in infants is considered
a way to access the development of causal thinking in humans, which is considered
as the foundation of tool use (Hernik and Csibra 2009; McCormack et al. 2011).
Except in the case of ergonomics, the emphasis has mainly been on the conceptual
foundation of tool use, the cause-and-effect understanding of the functionally
relevant properties of tools. Most of these studies investigate the causal understand-
ing and correlatively the mental representation thought to underlie behaviour. From
this perspective, the prerequisite for tool use and the core element of tool use is the
ability to understand means—end relationships, whether in humans or animals.

Furthermore, in a recent paper, mostly based on research on brain-damaged
patients, Osiurak et al. (2009) gave a very comprehensive and interesting account of
the different hypothesis that could account for tool-use skills. Four main sets of
hypothesises are examined in this paper: (1) the gesture engram hypothesis, where
‘motor programming’ is associated with the use of a particular tool; (2) the con-
ceptual knowledge hypothesis, which emphasises that knowledge of a tool’s func-
tion is not necessarily tied to action; (3) the direct inference hypothesis, which
considers the capacity to infer the function of an object from the structure of that
object, that is, the capacity to use an unusual object to solve a mechanical problem;
and (4) the causal reasoning hypothesis, emphasising the understanding of the
cause-and-effect process. All these approaches to tool use stress the cognitive
basis of tool use. Along these lines, tool use implies ‘mental representation’ as
the foundation of tool-use understanding. Osiurak and colleagues (2009) go one
step further, when they propose the technical reasoning hypothesis. They suggest
distinguishing more clearly between the physical reality of the tool and the techni-
cal reality. In other words, the same technophysical object ‘does not always provide
the technical means suitable for an intended action’ (Osiurak et al. 2009, p. 770).
This perspective highlights a point of view based on the action and less on the tool.

However, these different hypotheses have so far relied upon the cognitive
processes presumably involved in tool use (Vaesen 2012). These different models
do not give a complete account of actual behaviour in tool use, as in most of the
cases they dismiss the effectuation process that a goal-oriented action necessarily
entails. This effectuation process is often taken for granted in cognitive studies,
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which are more interested in the planning phase of action than in the execution of
tool-use gestures.

In the last decade, there has been a growing interest among anthropologists for
craft learning and expertise (Marchand 2010; Downey 2010, 2012; Portisch 2010).
Under this approach, the emphasis is placed on what is presented as
‘neuroanthropology’. The main claim is that time has come to join anthropology
and neurosciences to better understand everyday expert knowledge and learning,
including tool-use learning. Along this line, Marchand (2010) has recently stressed
the importance of taking into account ‘the mutual dependencies between biology,
society and environment’. Indeed, this statement is precisely what the French
Anthropologist Marcel Mauss in his 1934 famous conference on ‘Technique du
corps’ recommended. There, he developed an approach based altogether on soci-
ology, psychology and biology (Mauss 1936). Interestingly enough very few
researchers have followed this advice.

Although this perspective is welcomed, there is an ‘odd discrepancy’ between
this claim and the way it is methodologically implemented. Two main references to
neurosciences fuel this perspective: Jeannerod neural simulation theory (see,
e.g. Jeannerod 2001) and the mirror neurons theory from Rizzolatti et al. (1996).
This is not the place to discuss these theories in details. Nevertheless, some brief
insights into these theories may be necessary to clarify why I do not believe it
possible to bridge the levels of analysis of neuroscience studies and anthropological
studies based on ‘apprentice-style fieldwork’ as advocated by Marchand (2010).
Apprentice-style fieldwork draws upon traditional participant observation usual in
ethnology as well as joint activity, i.e. ‘learning about practice by practically doing’
(Marchand 2010, p. 7). Learning by oneself the craft under study is advocated an
ideal way to understand learning processes and learner—teacher relationship
(Marchand 2010; Downey 2010, 2012; Portisch 2010). These authors favour
some sort of introspection techniques to access their own mental state, feelings,
pains, success, mistakes and progress. Reflexion about their learning experience is
considered an efficient gateway to the understanding of everyday-life skills acqui-
sition. In addition, most authors emphasise the importance of ‘imitation’ in this
learning process (see in particular Downey 2008, 2010) that they consider directly
explained by the so-called mirror neurons (Rizzolatti et al. 1996) and internal
simulation processes (Jeannerod 1997, 2001).

My concern here is that there is no critical assessment about the generalisation of
results based on very simple and limited experimental tasks usual in experimental
neurosciences to multidimensional learning situations that characterise real-life
situation. In addition, since the first publications about the mirror system, it has
been shown that the brain’s response to seeing an action depends not only on
previous visual knowledge and experience of seeing the action but also on previous
motor experience (Calvo-Merino et al. 2006). These results question the status of
the mirror system in the process of learning a novel motor skill. Indeed Byrne and
Russon (1998), whose paper on imitation is often referred to in these recent
anthropological studies, are aligned with these results. Byrne and Russon suggest
that imitation is only likely to rearrange behavioural sequences that were already
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mastered by the actor. Imitation is a multifaceted notion encompassing quite
various situations. It is necessary to better define what this term refers to before
utilising it to explain tool-use learning. I will return to this later.

In the remainder of this paper, I will show that complex motor action such as tool
use entails such multifaceted skills that it is difficult to really know what ‘motor
representation’ actually refers to (for a recent in-depth discussion on this question,
see Baber et al. 2014).

5.2 Considering a Trivial Example

Before going further, let us discuss an apparently undemanding real-life situation
involving simple percussive actions. When I decide to hang up a new painting in my
family room, the job appears to be quite easy: hammer a nail in the wall and hang up
the painting. However, examining the details of the realisation suggests a quite
complex sequence in terms of behaviour. Going through the successive steps
needed to reach my goal and immediately things appear less straightforward. The
choice of a certain type of nail (its length and section) depends on both the size and
weight of the painting and on the structure and material of the wall. Therefore, the
choice of the hammer tool in turn depends on the characteristics of the nail and of
the wall. If the wall is made of wood, hammering the nail will not require much
effort, as the nail will be driven in easily. Yet, if the wall is made of concrete, the
necessary force to drive the nail in the wall will have to be much larger. Conse-
quently, the choice of a hammer depends more or less equally on the nail chosen,
which itself depends on the size and weight characteristics of the painting and the
wall material. However, if no hammer tool is available, a stone may be used as a
tool, as long as its shape and hardness are appropriate.

This clear-cut example suggests that carrying out an apparently simple percus-
sive task successfully implies several facets of a complex sequence of actions that
could be summarised as follows. First, one must evaluate the material characteris-
tics (weight, size) of the piece to be suspended so as to choose the attributes of the
nails that will satisfactorily fix it on the wall. Simultaneously, assessing the
properties of the wall also contributes to the choice of the nail (matter, length,
section), which will in turn guide the choice of a hammer tool. However, up to now,
the action as it is to be performed has been absent from the analysis, only the choice
of entities necessary to carry out the task has been considered. To succeed in
hammering the nail into the wall, the strike must be sharp and precise, and a certain
amount of kinetic energy has to be produced. This means that the hammer strike, an
outcome of the movement of the arm, must generate a certain value of velocity at
impact on the head of the nail. At that point, the actor may develop different action
strategies, either both large and forceful movements, or small and weaker move-
ments, or any possible tactic in between. In one case, this will result in only a few
efficient strokes; in the other, many weaker strokes will be necessary. Simulta-
neously, the actor must position the head of the nail and maintain it fixed so that the
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driving in resulting from the strike is correct. The choice of a given strategy may
depend on quite a few factors: the strength of actors, their experience with the task,
and the level of tiredness, mood or even noise acceptable to the neighbours.

The question is then: what has been necessarily learnt to succeed in such an
apparently easy task? As already proposed, the task is not just to drive the nail in the
wall. Practically, it refers to a quite long dynamical process involving a whole set of
evaluations, assessments, choices, and sensorimotor actions. However, the ham-
mering action performed depends not only on the dexterity of the hammerer but
also for the most part on the actor’s actual upstream process of evaluations and
choices—evaluation of the weight of the painting and the resistance of the wall,
choice of the hammer and size of the nail, etc.

5.3 Goal-Directed Action and Tool Use

The limited example discussed above illustrates the strong interplay that exists
between all the elements involved in carrying out a simple task such as hammering
anail. An extended view of tool-use action could be generalised and summarised as
follows: Acting in everyday life presupposes the capacity to perform goal-directed
actions (that may necessitate a tool), that is, the faculty to produce conclusive
behavioural sequences that bring the agent nearer to the objective. A distinction is
consequently called for between the intentional aspect of the action (the goal to be
achieved) and its operational aspect (the manner in which the goal is achieved).
Reaching the intended goal obviously requires some knowledge of the task at
hand. Nevertheless, what does this mean? How can we bridge the gap between the
idea ‘I want to make such and such’ and the behaviour that will allow such
production? What are the prerequisite to succeed, that is, what knowledge, skill
and dexterity must have been acquired to succeed? To address the issue of what
skills are involved in tool use and consequently of what needs to be learnt, we have
seen that most studies put forward a cognitive approach stressing the functional
understanding of the tool. It is my contention that a functional understanding of a
tool’s properties is far from sufficient to successfully perform a task involving a
tool. To illustrate this point, I will give a personal experience that points to the
persisting gap between having the knowledge of the functional principles of a task
and of the tools involved and not being able to perform the task successfully. For
years now, [ have worked in collaboration with other colleagues on hard stone bead-
making by Indian craftsmen (Bril et al. 2000, 2005; Nonaka et al. 2010; Roux
et al. 1995). We have video-recorded hundreds of sequences of strikes as craftsmen
of different levels of expertise made beads of various shapes and sizes; we have
recorded the hammer movement and the craftsmen’s hand and arm movements,
analysed all these data and published quite a few papers on what is expertise. By
now, we should have some idea of what it is to be an expert from a behavioural
point of view. Yet, I remain unable to knapp a single bead, even of a poor quality!
While it is fairly simple to acquire some knowledge about the necessary succession
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of operations to carry out the production of a bead, we have shown that the mastery
of the technique appears as the corner stone of tool-use skills (Roux et al. 1995; Bril
et al. 2010; Nonaka et al. 2010). Indeed, the strategy laid out by the knapper
depends to a large extend on the level of control of the elementary action (flake
removals). It is the snake that bites its own tail: Failure resulting from inadequate
control of the elementary action leads to a more complex continuous decision-
making process (Roux et al. 1995).

In the reality of everyday tool use, cognitive approaches do not provide a
sufficient account for the full spectrum of phenomena involved in carrying out an
action. What has to be understood is how these actions are embodied—how the
body and the sensory-motor system, partly by means of the tool, make it possible to
reach the desired goal. The reason why the effectuation of the action has been
neglected probably comes from the very high value set on the cognitive components
of behaviour; on the information processing perspective; on the existence of some
kind of ‘central representation’, ‘internal models’ or ‘motor commands’; and
ultimately rests on the belief that the same mechanism accounts for action com-
prehension and action planning (Hommel 2003). The question here is: what is an
internal model, a motor command or a motor programme? A recent paper by
Summers and Anson (2009) discussed this question, and the answer is ‘we do not
know’, but everyone still use it. In their detailed discussion, they show that there is
no consensus on what a programme is, what it contains and how and where it is
created (Summers and Anson 2009). Consequently, should we regard these notions
as metaphorical or literal concepts?

The cognitive framework grants ‘representations’ a causal role (see,
e.g. Jeannerod 1997). In this theoretical position, the agent’s activity is directly
caused by some kind of planning, based on a representation that controls the
production of the behavioural sequences. However, two main questions arise.
Real life is characterised by the display of continuous unfolding events. Behaviour
must, therefore, denote flexibility and adaptability that, along the cognitive frame-
work, would require an overwhelming amount of information besides a huge
repertoire of representations. Jeannerod (1997) considers that the main function
of planning is to select from a stock of available ‘motor schemas’ those ‘which will
have to be performed, relate them to the proper internal and external cues, and
organize them into an appropriate sequence’ (1997, p. 127).

As a result, the puzzle is how an agent bridges the gap between representation
and behaviour—a ‘miracle’, to use Kunde’s terms (2001), though it is often taken
for granted. The question is then: How can an abstract representation be translated
into a concrete motor behaviour?

To overcome these difficulties, the ecological framework proposes a thoroughly
different approach, which I will adopt here. This approach stresses the reciprocal role
of the organism and the environment acting as a set of constraints from which
behaviour emerges. The action appears as the result of the functional coupling
between the organism and the environment. I consider that this holistic ‘action system
approach’ (Reed 1988) is more appropriate to the study of everyday-life skills.



5 Learning to Use Tools: A Functional Approach to Action 101
5.4 The Ecological Framework

Originating in the association of Bernstein’s (1967) view of motor control, which
leaves ‘as little as possible residing in the homunculus’, and Gibson’s (1977)
perception/action overtures, the ecological framework offers new foundations
from which to apprehend action. The main trait of the ecological perspective is to
consider the organism (human or animal) as part of a larger system. The actor is
considered to be participating in the world, not controlling it. More specifically, it is
the two-way relationship between the organism and the environment that is central
to the analysis. The environment is described not in physical but in ‘ecological
terms’ (Gibson 1977), and behaviour is viewed as a solution a person engaged in a
goal-oriented action has been able to perform owing to the environmental con-
straints. Behaviour is then considered as an emergent phenomenon. Stable action
modes emerge from the dynamics of the organism—environment system, which is,
in turn, guided by the information produced by the ongoing action. Gibson (1979/
1986) expressed it in what has become a notorious maxim: ‘We must perceive in
order to move, but we must move in order to perceive’ (Gibson 1986, 223). Shaw
and Wagman (2001) a few years ago rephrased this idea that perception and action
are mutually interacting through an information field in the following way:

Any adequate theory for perception and action linkage should satisfy an intentionality
condition—that perceiving refers to acting, and acting refers back to perceiving. Similarly,
ecological psychologists generally agree that a circular causality holds between perceiving
and acting, where agents perceive how to act to reach a goal and then the acting updates the
next goal-specific perceiving, which then updates the next goal-relevant acting, and so on
until the goal is reached or the effort aborted. Goal-directed activities conform to a
perceiving-acting ‘cycle’ wherein information and control reciprocate under mutually
shared intentions (Shaw and Wagman 2001, p. 905).

Three concepts—(1) degrees of freedom, (2) affordances and (3) constraints to
action—are essential for understanding the ecological framework and more specif-
ically for understanding why this approach may be fruitful when discussing issues
relating to learning complex actions and more precisely to tool-use learning.

Degrees of freedom: The degrees of freedom of a system refer to the number of
independent dimensions to be controlled. The question of the degrees of freedom in
movement has been developed by Bernstein (1967; Turvey et al. 1982) to a large
extent. Usually, it is considered that the greater the number of degrees of freedom of
a system, the more difficult the control. Depending on the level of analysis, the
number of degrees of freedom varies greatly. As far as joints are concerned, the
upper limbs, for example, are generally considered to have seven degrees of
freedom, the whole body about 102, but at the level of muscles, the number of
degrees of freedom is as high as 10° and 10", if the level of neurons is to be
considered. Bernstein viewed the degrees-of-freedom question as central to the
understanding of movement coordination and skill. Due to the large number of
degrees of freedom in the human body, there is an infinite number of ways to solve
any ‘everyday-life motor problem’. As a result, it is this great number of
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possibilities of action that guarantees the flexibility needed to adapt action to local
circumstances (Latash 2000; Latash et al. 2007; Newell 1996; Jordan and
Rosenbaum 1989). Depending on the level of analysis, the main question is then:
how are these degrees of freedom controlled? How is a system, with an infinite
number of possibilities that would be impossible to control, reduced to a control-
lable system? For Bernstein, learning a (motor) skill consists in progressively
mastering the redundant degrees of freedom of the system and ‘exploiting’ these
degrees of freedom of the organism—tool system (Biryukova and Bril 2008;
Vereijken et al. 1992).

Affordances: The organism—environment mutuality has been expressed by Gib-
son (1977, 1979/1986) through the concept of affordance, an original word coined
by Gibson himself. An affordance is a relation between an organism—human or
animal—and its environment that has consequences for behaviour. However, the
properties of the environment constitute affordances only when taken in reference
to the action capabilities of the organism. Recent views about affordances insist on
the functional utility of the environment (Flash and Smith 2000). In other words,
what is perceived of the environment is its potential for action, as well as the
potential consequence of action. In return, the intention to perform a specific action
constrains information detection. This means that the affordances of the environ-
ment may be different from one organism to another and for the same organism
from one period to another. Affordances, however, need to be perceived, and,
therefore, learning to perceive the information from the environment constitutes a
necessary stage in the acquisition process.

More generally, one could put forward the hypothesis that in preparing to carry
out an action, the actors’ perception of the possibility to act depends on the match
between their perception of the environment and abilities, previous experience and
level of competence in the domain. An affordance could thus be said to be the
objective relations between the properties of the actor (effectivities) and those of
the environment with respect to the achievement of a given action.

Constraints on action: We may consider that three sources of constraints com-
bine to provide the boundary conditions to carry out an action: the organism, the
task and the environment (Newell 1986, 1996). The organism embraces all the
dimensions of people: their physiological, biomechanical, neurological as well as
cognitive and affective facets. The task properties refer to its functional properties,
that is, to what the organism must produce to successfully reach the goal. Going
back to the example of hammering a nail, we consider that the production of a
certain amount of kinetic energy produced by the hammer strike is the source of the
movement of the nail into the wall. Consequently, to reach the goal, the actor has to
find a way to produce the right amount of kinetic energy. Here, the need for a tool
appears only if the resources from the body are not sufficient. It is true that using a
hammer tool makes the chances of success much larger. The last component, the
environment, comprises universal constraints experienced by all living organisms,
such as gravity or temperature, and more specific and local constraints such as tools.

Consequently, the capacity to act is shaped by the opportunities offered by the
organism relative to a particular task in a particular environment (Smitsman and
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Bongers 2001). Tools, which are part of the environmental resources, will be called
upon in cases where the resources of the body are not sufficient to achieve the goal.
Thus, the tool extends the action capacity of the actor, making it possible to reach
the goal, the tool being then an additional resource that expands the capacity of
action (Baber 2003, 2006).

In sum, the mastering of a technical skill depends on the capacity of an organism
to set up the constraints of the system according to the demands of the task and to
mobilise the degrees of freedom of the system adaptively. At a behavioural level,
the unfolding of the action may be viewed as an emergent process, at the interface
of information available to the organism (affordances) and the set of constraints
associated with the task.

To understand what has to be learnt to be able to perform an action, it is then
necessary not only to disentangle the different facets of the behaviour but also to
understand how these various components work together and what makes a skilled
action. Following Bernstein (1996) and Ericsson and Lehmann (1996), a skilled
action combines precision, flexibility, adaptation, smoothness, regularity, optimi-
sation and swiftness. In other words, a skilled person is able to carry out an action in
any situation and under all conditions. Consequently, the level of ‘expertise’ refers
to the degree attained by each of the level of achievement in the qualities of action
listed here.

Also, how can we characterise the abilities of a highly skilled person compared
to a poorly skilled person? What specific capacity or aptitude or ability does the
skilled person possess that the less skilled does not have? Does the skilled person
have a better ‘mental representation’ of the action of the goal to be reached? Or does
the skilled person have an extensive capacity to detect the appropriate information
resulting from the ongoing course of action coupled with the ability to incorporate
these into his action? In the remainder of this chapter, I suggest that a functional
perspective (Bril et al. 2009, 2010, 2012; Bril and Goasdoué 2009) on action allows
for a better understanding of what has to be learnt to be able to skilfully perform an
action necessitating the use of a tool.

At this point, the question of how to describe the complex sequences of actions
becomes of practical relevance. The issue to be addressed is how to split the
temporal sequence of the agent(s) behaviour.

5.5 Describing Complex Sequences of Actions

To address the dynamics of any technical process, the concept of chaine opératoire
coined by the French paleoanthropologist A. Leroi-Gourhan may be helpful to
disentangle the complex sequence of behaviours involved in any everyday goal-
directed action, be it domestic, technological or craft work. The concept of chaine
opératoire originated in Leroi-Gourhan work on material culture (Leroi-Gourhan
1964) and is considered by some authors as ‘a good way to bring the tool into
action’ (Tosdevin 2011, p. 354). It has been applied to a broad spectrum of craft
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contexts past and present and is widely used in archaeological work. It aims at
describing the operational sequences of actions that characterise any technical
work. In this respect, it provides the proper framework for a systematic description
of the process of the production of an artefact: “The chaine opératoire appears as a
succession of phases within which materials, humans —or other sources of energy—,
gestures, tools and knowledge can be studied together’ (Martinén-Torres 2002,
p. 33). The methodological advantage of the chaine opératoire is that of permitting
an initial description of the succession of stages involved in a technical process. It
commonly describes the whole process between the raw material (the initial stage of
the process) and the final product, mentioning both the agents and the materials—
including tools—as well as the social context in which the manufacturing process
takes place.

However, to really understand what has to be learnt to succeed in any technical
work, and in particular when making use of a tool, it is crucial to specify the level of
analysis of the agent behaviour. Here, I found extremely relevant the distinction
made by the French archaeologist J. Tixier (Inizan et al. 1999; Pelegrin 2005),
between ‘technique’ and ‘method’ within the knapping process when making a
lithic object. Inizan et al. define the method as referring to ‘any carefully thought
out sequence of interrelated actions, each of which is carried out according to one or
more techniques’ (Inizan et al. 1999, p. 30). In the framework of the production of
lithic artefact, the technique refers to the physical mode of execution of flake
detachment (Pelegrin 2005). This distinction appears fundamental to understand
tool-use expertise outside of archaeology. Yet to my knowledge, it has not been
commonly used in other disciplinary contexts such as ergonomics, psychology or
even anthropology. See Box 5.1 in the Appendix for an example of the relationship
between chaine opératoire, technique and method.

What we are interested in here is how an agent performs a task that brings into
action specific techniques and methods within a chaine opératoire. We consider
that the actual behaviour of an agent performing a task at the level of one phase of
the chaine opératoire is the ‘actualisation’ of techniques and methods. The char-
acteristics of real behaviour will depend on the agent skill level and on the features
of the environment. We will return to this question later. We have seen that when
engaged in a task, it is necessary to differentiate the goal, referring to the intentional
aspect of the action ‘what to do’, and the means, that is, the operational aspect of it,
in other words ‘how to do it’. Once the goal is set, the means correspond to the
succession of actions the actor will perform to reach the goal. To describe the
unfolding of the agent behaviour, we will refer to the three different levels of action
put forward by Richard (1990).

1. The first level concerns the overall organisation of the task, that is, the way the
method(s) is (are) actualised in a succession of subgoals in order to complete the
task (see Box 5.2 in the Appendix). Reported to the chaine opératoire, it refers to
one phase of the whole process, and usually the actor(s) concerned participates
to the entire phase. The unfolding of actions is referred to as the course of
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actions." In other words, the course of actions corresponds to actual behaviour of
an agent who carries out the different operations to solve the task within one
phase of the chaine opératoire. To some extent, the chaining of subgoals is
constrained by the task, but may nevertheless offer interindividual and intra-
individual variations (see, e.g. Roux et al. 1995).

2. The intermediate level expresses the way elementary actions (third level) are
chained to form a subgoal. These elementary actions are often (but not neces-
sarily) the same, i.e. hammer strike.

3. The last level, the elementary action, is defined as the minimal action that brings
the actor nearer the goal but that cannot be functionally split into parts. Analyt-
ically, the elementary action may be divided into parts, but functionally it
cannot. In hammering, for example, the elementary action consists in a strike
of the hammer. Yet, the movement of the hammer may be split into at least two
phases, moving up and down. This level corresponds to the actualisation of the
technique, that is, the operational implementation of the technique that is the
way an agent performs a movement that allows the action to come into existence.
In art and crafts, the use of a tool corresponds to this level of action.

The interesting point here is the following: When planning of action is alluded to, to
which level does it refer: the planning of a succession of subgoals, the planning of
the succession of elementary actions necessary to carry out a subgoal or the
planning of the elementary action? To answer this question, we need to clearly
differentiate the levels referred to. The different action planning theories usually
refer to a level of action without clearly mentioning the level of action studied.
They hardly refer to all three levels simultaneously. Yet, if one wants to understand
what a skilled behaviour refers to, what expertise means, a theory linking together
the three levels of action as defined here must be elaborated.

In a previous section, we have discussed theoretical approaches to tool use that
emphasises the existence of some kind of ‘central representation’, ‘internal models’
or ‘motor commands’. To what level of action do these ‘representations’ refer to?
The theoretical approach I defend in this chapter stressed the reciprocal role of the
organism, the environment and the task acting as a set of constraints from which
behaviour emerges. Any changes in one or more of these three systems may
produce a different outcome. This difference is particularly explicit in the case of
tool use. In the case of hammering, the weight of the hammer, the shape of the
hammerhead and the length of the handle are components of the tool that will affect
the performance of the actor.

! This notion of ‘course of action’ must not be confused with the theoretical and methodological
framework of ‘course-of-action analysis’ and ‘course-of-action centred design’ of Theureau
(2002) that integrate different levels of analysis from philosophy, psychology, ergonomics and
computer science.
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5.6 A Functional Approach to the ‘Elementary Action’
and More Specifically to the Use of Tools

The functional paradigm implies that we focus on how the action is processed,
more precisely on how the functional characteristics of the task are generated
through a sequence of interconnected movements in relation to the goal of the
task (Biryukova and Bril 2008; Bril et al. 2005). Previous experimental field
research” emphasised the critical role of the elementary action. The underlying
hypothesis was that highly skilled person, whatever the domain, would be better
able to transfer their skill to a new situation. When comparing Indian craftsmen of
different skill levels making cornelian beads (see Roux et al. 1995; Bril et al. 2000,
2005), the analysis of the course of actions they carry out to knap beads of different
shapes revealed that all of them had a fairly good knowledge of the method. What
thoroughly differentiated the levels of skill was the capacity of the craftsworkers to
precisely adapt to the properties of the task. The adaptation referred here bears on
the hardness of the stone, on the dimension of the flakes to be removed and on the
characteristics of the tools. In other words, adaptation pertains to the level of the
elementary action, i.e. to the technique. We may then hypothesise that the course of
action expressing the continuous dynamics between the organism, the tool and the
environment reflects the effect of the succession of every one elementary action.
Broadly, similar inferences can be drawn for the linking of the elementary actions at
level two. The quality of the result of an elementary action will determine its
relation with the next. It is then easy to understand that this dynamics of chaining
elementary actions and their consequences on the productive process is heavily
dependent on the level of mastery of the elementary action that is on the mastery of
the technique. This leads to the hypothesis that fine-tuning of the elementary action
determines the ability to ‘plan’ the whole sequence of operations or subgoals
necessary to reach the goal. It is not difficult to see that a very good knowledge
of the method but no experience in the elementary action will not help achieve
anything at all.

Up to now, we have hardly referred to ‘gestures’ or movements even though
when an actor uses a tool, the elementary action results from the arm/hand move-
ment. Indeed, it is not the movements per se which are the focus of the investiga-
tion, but rather how the functional actions are rooted in the postures and movements
considered as the necessary support of the action (Reed 1988; Bril et al. 2010).

In other words, we consider the behaviour of the actor on the basis of the
functional demands that have to be satisfied to succeed in solving the task at the

2 A field experiment is based on the following characteristics: First, the participants must be in a
situation as close as possible to their everyday activity. Second, the data obtained should allow for
analysis of parameters usually studied in laboratory experimental situation.
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Task constraints
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Angle of blow Velocity at impact Trajectory Kinematics
Point of percussion Muscular effort Muscle activity
(exernal angle)
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Fig. 5.1 The three-layer system of analysis proposed for percussive actions (stone knapping and
nut cracking) (Adapted from Bril et al. 2010, 2012)

level of the elementary action, whoever the actor involved is, be it a person or a
robot. That is, we differentiate several layers of parameters, first those constituted
by the task constraints and then those under the control of the organism that perform
the task, in other words, the control parameters, the regulatory parameters and the
movement parameters (see Fig. 5.1) (Bril et al. 2012)

The layer of functional parameters specifies the topology of the task, through
relevant parameters including both geometrical and dynamical aspects: in the case
of percussive actions, they include kinetic energy, point of percussion and the angle
of blow. These are independent of the actor and apply whether the actor is a human
or a non-human or a robot.

To satisfy task constraints, the actor must generate specific values of functional
parameters. The actor may do this by using any one of a variety of mutually
dependent control parameters, here velocity at impact and hammer mass. These
parameters are typically under the control of the actor. The actor chose the hammer,
i.e. its mass. This choice is personal and depends on many factors specific to each
person (his/her experience, hand size, muscular force, etc.). However, as the
functional constraint is the kinetic energy at contact, the mass of the hammer
chosen will determine the velocity to be produced through the actor movement.

Finally, given a specific hammer, velocity can be regulated through various
strategies that depend on the actor. As we have seen in the example of hammering a
nail, the movement may be either wide, which generates great potential energy and
low muscular energy, or the opposite, of small amplitude and requiring high
additional muscular energy. Regulatory parameters can, therefore, vary between
actors depending on the differences in their bodily movements or preferred way to
move. Lastly, adapted movements of the arms and hand (and of the whole body)
appear as the means to produce regulatory parameters and are indeed the ones that
can be recorded. The regulatory and control parameters will be computed from the
movement recordings.
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When performing an action with a tool, the actor must generate the right values
of the control parameters in order to satisfy the functional parameters to succeed
in the particular task at hand. In turn, the control parameters are regulated
according to individual strategies by means of adapted bodily movements that
can vary from one individual to another (Biryukova and Bril 2008; Bril
et al. 2010; Parry et al. 2014).

Along this line, it is not the bodily movements as such that are the focus of
learning, but how they are produced to achieve the goal of the task. What has to be
learnt is how to satisfy the task constraints. In a recent set of experimental studies,
we have shown that successful performance was not necessarily correlated with any
specific movement pattern of the arm holding the tool (Biryukova and Bril 2008;
Parry et al. 2014; Rein et al. 2013).

5.7 Learning or the Necessary Discovery and Mastering
of the Functional Characteristics of the Action

We have seen in the introductory section that imitation is repeatedly reported as
being central to learning motor skills. If, as we argue here, the movement performed
when using a tool is idiosyncratic, it is not the movement that is imitated. This call
into question what is referred to when considering imitative behaviour? In other
words, what new behaviour is acquired by seeing another actor do it? A particularly
insightful discussion may be found in Byme and Russon’s paper ‘Learning by
imitation’ (1998). These authors scrutinise different animal behaviours, commonly
viewed as imitation and that stricto sensu are not. The interesting point here is that
referring to different levels of behaviour, they show that what is imitated is not at
the level of the elementary action itself, but at the level of the elaboration of
sequences of coordinated action (p. 674).

These authors discuss situations where the behaviours of an individual acting
side by side with a more expert are improperly considered as imitation and that are
not. They consider three main categories of situation that may affect the behaviour
of the less expert actor: (1) stimulus enhancement, (2) emulation and (3) response
facilitation (1998, pp. 669-670). For our purpose, it may be interesting to have a
quick look at some of these situations. In the stimulus enhancement situation, the
object manipulated by the expert increases the chance of noticing the object,
increasing therefore the interest of the observer for that object or place and
consequently the probability of manipulating it. Emulation refers to a change of
salience of a goal but not on the specific way to reach the goal. In both stimulus
enhancement and emulation, the attention of the observer is directed toward a target
or a goal. Response facilitation refers to situation when an action may be primed by
the observation of an object, or another individual behaviour. In all these cases, the
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behaviour is elicited by the observation of another individual behaviour, but is not a
‘copy’ of that behaviour.

These considerations are akin to N. Bernstein’s (1996) recommendation to
learners ‘to concentrate one’s whole attention and will on the quality of the
movement outcome, not only at the beginning of training a skill, but also during
the later phases, when the skill is ‘perfect’ (how will it ever be possible to say that
perfection has been reached?). One must concentrate on the whats of the movement,
the hows will come later by themselves’ (Bernstein 1996, pp. 233-234).

This question of what has to be learnt has been discussed in the previous
sections. Hence, before looking at how a skill is learnt, it is necessary to look at
what has to be learnt. Following Bernstein, we argue here that what is learnt is not
the movement but the capacity to satisfy the functional parameters of the task. As
discussed above, imitation viewed as the reproduction of the expert movement is
not the key answer to this question. Referring to Bernstein tradition (Vereijken
et al. 1992), the clue assignment for the learner is to discover and master the
functional constraints of the task by means of any sensorimotor strategies.

Experimental studies on instruction for complex motor task (such as ski simu-
lator or juggling) showed the differential effects of internal versus external focus
of attention. Whatever the learning task, doing slalom-ski movement on a ski
simulator (Wulf et al. 1998) or juggling with two balls (Zengraf and Munzert
2009), body attention focus (internal) was shown to be detrimental compared to
environmental attention focus (ski apparatus movement or ball movement). In both
studies, the results of the control group of learners having no instruction were
similar to the group having internal focus instruction. These studies prove
Bernstein’s (1996) advise reasonable when he says to focus on the whats of the
action, not on the movement.

When facing a goal-directed action, actors must evaluate the current state of the
body and the tools needed to succeed in producing the adequate (requested) values of
the functional parameters. Once the goal of the action is established, the huge number
of degrees of freedom that defines the sensorimotor system allows for many alterna-
tives on how to achieve the goal. This is especially true for labour movements that
often involve tool use (Biryukova and Bril 2008). The resources to be allocated to the
task are revealed through sensory exploration, visual as well as haptic. The actor must
learn the optimal location for the information needed to perform the task (Gibson
1966). In other words, the actor must learn where to look in the context of the task
(Hayhoe and Ballard 2005; Nonaka et al. 2010), that is, to develop the capacity to
detect the constraints and opportunities for achieving the task.

According to the perspective proposed in this paper, success in performing an
action depends on a person’s ability to set up the materials to perform the task.
These materials bring with them added constraints, which must be negotiated to
fulfil the functional demands of the task. The behaviour of learners is interpreted as
expressing the way they have produced the mechanical functionality of the task.
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Fig. 5.2 Representation of Exploratory activity
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The learning process is then considered as a process of discovering and gradually
mastering the functional properties of the task that necessitates detecting the
information specifying the situation in a specific context and developing enhanced
process of detection (Reed 1993).

The learning process is, therefore, defined as a process of discovering and
exploiting the functional properties of the task, as repetition is often considered
the guarantee that the motor pattern of the action will be imprinted and conse-
quently easily accessible in the future. Following Bernstein (1996) during learning,
one repeats ‘not the means for solving a given motor problem, but the process of its
solution, changing and improving the means’. The learner learns ‘how to find a
solution to a motor problem, in other words how to act’. This activity ‘repeating
without repetition’ leads to an exploratory behaviour or to a search strategy among
the vast amount of possible solutions.

This exploration process allows the learner to understand in time the laws that
govern the different types of constraints. Figure 5.2 illustrates this process. The
action space of learners must gradually bring them into the task space, that is to say
in the space where the task constraints will be fulfilled. The goal of this exploratory
activity is ‘the detection of and use of available information about affordances’
(Reed 1993). The different periods encountered in the learning process may corre-
spond to different regions of stability (Newell 1989). To each region of stability in
turn corresponds a particular pattern of action, that is to say, different strategies,
some being more efficient than others.

The exploratory activity is mainly based on what Gibson calls the education of
the perceptual system (1966). The novice must learn to perceive. This learning
process involves different types of explorations, such as learning of concurrent
covariation in the external environment, isolating external invariants, perceiving
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properties of objects to detect their affordances or developing selective attention
(1966, pp. 281-283).

Going back to the example of percussive actions, we have shown that in a stone
knapping task, only experts were able to produce the exact amount of kinetic
energy, while less experienced knappers, even when they succeeded, were produc-
ing far too much kinetic energy. It takes years of practice to find the threshold
values of kinetic energy that are adequate to produce the right flake (Nonaka
et al. 2010), that is, to have a good control of the control parameters.

5.8 How Does Context Participate in the Exploration
Process?

The capacity to find a dynamically sustainable solution is rarely an individual and
solitary affair. Everywhere, learning happens with the assistance of other people
(Reed and Bril 1996; Rogoff and Gauvain 1984; Rogoff 1990; Vygotsky 1962;
Wozniak and Fischer 1993; and many others). Learning is mediated either directly
or indirectly by the active role of people and of the arrangement of the environment
in what we call the ‘field of promoted actions’ (Reed 1993; Reed and Bril 1996).
The field of promoted actions selectively exposes learners to a subset of opportu-
nities for experience that will change throughout the learning process. It organises
the materials as well as the human surrounding of learners. The field of promoted
actions is the actual environment of learners where will take place the different
learning conditions discussed in the previous sections. To take up the ideas of
Gibson (1966, 1979), one of the key roles of the field of promoted action is to
promote the ‘education of attention’ to the necessary information in the exploration
process.” This means that it must set up situations in which the learner is afforded
the possibility of diverse experiences. How education of attention is implemented
through the field of promoted action depends mainly on the individual history of
exposure to the environment.

A number of chapters in this book discuss the organisation of the various
contexts of learning and different modes of interaction that support learning. The
learning environment must provide learners with opportunities of experience that
will make it possible for them to probe the task space in the course of an exploratory
activity.

The human environment of learners has been extensively studied, but the
material surrounding of the learner is not often explicitly described. Taking the

*In anthropology, Tim Ingold has widely promoted Gibson’s ideas about the necessary ‘education
of attention’ in the learning process of cultural skills (Ingold 2000, 2001).
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example of jewellers, (Baber et al. 2014) points out how the layout of the workspace
of an expert creates an environment that may provide affordances for future actions.
The manner the expert jeweller works creates a specific arrangement of the tools in
the workspace. This arrangement expresses how they work in terms of affordances
as the tools are placed to support particular sequences of (elementary) actions and
tool grasps. This layout of the tools surely must support the attention of a learner
working alone.

While there are many ways to encourage learning, learning is mediated by the
active role of tutors—be they teachers or peers—and more specifically by the
scaffolding activity of the tutor. We rely on Granott’s (1993) definition which
defines the attributes of such an interaction very well:

Scaffolding corresponds to a guiding collaborative interaction between partners with
asymmetric knowledge and expertise. The guiding partner assists the other’s construction
of knowledge. In a supportive and approving manner, the guide subtly directs the other’s
observation and activity step by step, while accommodating to the other’s wishes and
ability. (Granott 1993, p. 193)

This ‘guided participation’ (Rogoff and Gauvain 1984; Rogoff 1990) underlines the
mechanism of learner—tutor interaction while a learner tries to solve a task he does
not master yet under the supervision of a tutor. The level of support from the tutor
and its characteristics must be adapted to the level of mastering/command of the
task. The tutor must support and guide the learner in such a way that the learner not
only succeeds in solving the task but learns how to solve it. The scaffolding process
must facilitate learning by regulating the difficulties encountered by the learner,
bringing support through verbal as well as physical intervention. In other words,
considering that learning a skill necessitates discovering and mastering the func-
tional properties of the task, the tutor must, through verbal and physical means,
orient the learner’s attention to the properties of the task.

5.9 Conclusion

Most of the current research on tool use assesses its cognitive bases, little focuses on
tool-use behaviour in everyday life. Here, we have presented a perspective based on
a functional approach to action, arguing the necessity to refocus analysis not on the
tool but on the action that requires a tool. We consider that what has to be learnt is
the capacity to solve a functional problem. The action must fulfil the task con-
straints. This implies the capacity not only to identify these constraints but also to
construct action strategies allowing for the production of the right values of the
control parameters that will satisfy the constraints of the task. It will appear as a
truism to emphasise the fact that experts are better able to adapt their action, which
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is to utilise information. High-level experts will be able to constrain mutuality
relations between himself and his environment in such a way as to perceive the
affordances that is the current properties of the tool/organism system. In other
words, experts have a better knowledge of what to look for and how to turn the
information perceived into action and movement. Put another way, it is the task
constraints that drive the actor toward the goal. What learners must acquire is the
capacity to perceive these constraints and in parallel to act within these constraints.

Appendix

Levels of analysis I: chaine opératoire

Production of cornelian beads in Khambhat, India

Level O: Chaine opératoire Product

3. TAILLE

Level 1 : course of
actions, succession of
subgoals

Level : way elementary
actions are chained to
form a subgoal

Level 3 : elementary
action; smallest
functional action

Ellipsoidal bead

Product Prodiict Product Product Product
T

Box 5.1. Description of the chaine opératoire for the production of cornelian beads
as they are manufactured in Khambhat, Gujarat (India). This chart presents the
different stages of a bead manufacture, going from raw material to finished product.
For each stage of the manufacturing of the bead, the graph gives vertically the
succession subgoals described according to three levels (course of actions, aggre-
gation of elementary actions and elementary action). The details of the knapping
stage are given in Box 5.2. The illustration has been adapted with permission from
Gerard Monthel drawings in Roux (2000, p 39).
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Levels of analysis Il: TECHNIQUE and METHOD

Knapping an ellipsoidal bead: a two stages process based on a single TECHNIQUE

Ellipsoid bead
The TECHNIQUE refers to the physical I )
mode of action: q m -) ’o
In Khambhat the flaking technique is an “Indirect i -
percussion by counter blow® with a soft hammer Rowghout Preforms
and corresponds to a striking action ‘
A e
};,_*‘;. 1. Calibration of the crest
B ps final shaping of the crest by
V . o S transverse remaoval
g e ‘) é’ T . PR
0 - A BN 2. End preparation

503 preparation of micro-platforms
or axial removing

3. Crest fluting

4. Axial removing

The METHOD refers to:

* how the TECHNIQUE is used to produce a product
of a specific shape

* the spatial and temporal organisation of
different flaking actions

5. Reduction of the residual crest
wery short transversal flakes

6. End finishing

short axial removals

Box 5.2. Description of the relationship between technique and method. The
method is the way the technique(s) is (are) actualised within a stage of the chaine
opératoire. The chart describes the technique in use in Khambhat to knap cornelian
beads (indirect percussion by counter blow). This technique is then actualised to
make beads of different shapes. Manufacturing a bead necessitates to go through a
succession of subgoals that each requires to produce flakes of different profiles. The
right panel gives the two steps necessary to knap an ellipsoidal bead. The right
panels illustrate the method to make such a bead, giving the succession of subgoals
from rough out to perform. Each arrow represents a strike taking off a flake, hence
referring to the actualisation of the technique. What is important to notice here is
that the same technique is actualised to produce various flakes (large, small, thin),
which is the condition to make a large range of shapes. The illustrations are an
adaptation with permission from Gerard Monthel drawings in Bril et al. (2000,
p. 224) and Roux (2000, p. 58).
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Chapter 6

Learning Through Interaction

with Technical Objects: From

the Individuality of the Technical Object
to Human Individuation

Germain Poizat

We live in a world filled with material objects, and certainly, the workplace and
occupational training are no exception. Surprisingly, then, research on the role and
functions of materiality in our lives has been relatively scant in the educational field
(see Fenwick 2010a; Fenwick et al. 2011), just as it has been in the human and social
sciences in general (Ingold 2007, 2010; Latour 1994, 1996b). Sgrensen (2009) even
expresses regret about ‘the blindness toward the question of how educational practice
is affected by material’ (p. 2) suggesting that one consequence is that material objects
have come to be treated as mere instruments to advance educational performance.
Fenwick (2010a) advances two compelling reasons for a more serious look at
materiality within the framework of workplace and occupational studies: First,
work practices are today completely entangled within a web of material practices,
material objects, technologies, architectural spaces and infrastructures, in ways that
are often not even acknowledged in the preoccupation with understanding human
activity and meaning making. Second, scrutiny of the sociomaterial realm might help
to reveal the dynamics that actually constitute much of everyday life, including
learning. If human activity always unfolds in material environment, its worth needs
to be more accurately conceptualised and problematised.

Despite the tendency of material objects to ‘fade into the background’ — and this is
indeed one of their main characteristics — this explanation is not sufficient to account
for the slight attention given to materiality in the literature. ‘How have researchers
managed to miss the utter strangeness, the ubiquity, and yes! — the spirituality of the
technological world? How have they missed its sumptuous opacity?’ These are the
questions that Latour (2013) raises in his critique of the Modernity discourse and its
accompanying theory of efficacy as the correspondence between the form and
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function of material objects (see also Ingold 2012), a theory that he concludes,
prevents us from grasping these objects in all their technical reality.

The purpose here is to show the value of seriously examining the beingness of
technical objects within the context of occupational education and training. The
idea developed in this chapter is that when objects are freed of their status as mere
artefacts — that is, as things having undergone even the slightest human
transforming action (Rabardel 1995, p. 59) — and are instead granted the status of
technical object or technical individual in Simondon’s (1989) meaning of these
terms, their decisive role in work as an expansive activity, as an ongoing process of
growth, can be understood.

6.1 Some Landmarks in Educational Research

The notion of technical objects can only be understood within a context. Many
studies have explored the role of things, materials and artefacts in educational settings
(e.g. see the French language works of Adé and de Saint-Georges 2010). Studies from
cognitive psychology and anthropology have made major contributions in the field by
taking into account the material environment and its role in human cognition (e.g.,
Hutchins 1995; Lave 1988; Norman 1991; Suchman 1987; Scribner 1986). By
extension, learning itself came to be considered as inseparable from the context in
which it occurs, and knowledge came to be conceived as being grounded in the world
of objects and practices (Brown et al. 1989; Chaiklin and Lave 1993; Lave and
Wenger 1991). Lave and Wenger (1991), for example, assumed that learning occurs
through the learners’ participation in the community of practice in which they secure
the material, human and symbolic resources that they need. One of the most well-
known concepts derived from these works is the notion of ‘cognitive artefacts’
introduced by Norman (1991). According to this author, ‘A cognitive artefact is an
artificial device designed to maintain, display, or operate upon information in order to
serve a representational function’ (p. 17). The introduction of this notion was a bold
attempt to overcome the limitations of the traditional cognitivist view of cognition as
taking place ‘in the head’, but it remains (a) a fundamentally cognitive concept
dealing exclusively with information processing and (b) deeply marked by residual
Cartesianism. Nevertheless, another point related to the notion of cognitive artefacts
is very relevant to the present discussion: artefacts do not change individuals’
capabilities. It is the system’s cognition that is enhanced, in such a way that the
system can accomplish more with the artefact than without it. The cognitive abilities
of the person are unchanged.

Another perspective on the use of artefacts was proposed by the ‘instrument-
mediated activity’ approach (Rabardel 2003; Rabardel and Samurcay 2001), which
has been particularly appreciated by French-speaking research networks. This
theory is close to activity theory and emphasises the importance of not only
cognitive, but also social, cultural and developmental aspects of the use of artefacts.
In the instrument-mediated approach, the basic ideas of activity theory have been
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enriched by the French research tradition in ergonomics and studies on work in
general. This approach provides an anthropocentric definition of instruments
derived from both cultural-historical theory (Vygotsky 1978) and Piaget’s con-
structivism (Piaget 1970). An instrument is defined as an entity made up of the mix
of two types of components: (a) psychological and motor components from the
subject and (b) artefactual components that may be material or symbolic. An
important consequence of this perspective is the assumption that instruments are
not to be confused with or reduced to physical or symbolic artefacts. The position-
ing of an artefact as an instrument depends on its status within an action. For
example, a hammer is not an instrument in itself. A hammer is an artefact. To
become an instrument, the hammer must be associated with an organised form of
psychological and motor operations by a subject (users or workers). Rabardel
(1995) proposed to conceptualise this subject side of the instrument as a ‘scheme”’,
in the sense used by Piaget (Piaget and Beth 1961) and Bartlett (1932) and more
precisely as a ‘utilisation scheme’. When the scheme of ‘striking’ is associated with
a wrench, for example, the wrench is turned into an instrument that has the same
function as a hammer. Thus, for these authors (Béguin and Rabardel 2000; Rabardel
and Béguin 2005), an instrument not only mediates between a subject and an object,
but is also made up of the subject and an artefact.

This instrument-mediated activity approach focuses mainly on the integration of
artefacts into the structure of human activities and provides perhaps one of the most
elaborated conceptual accounts of such integration with the notion of instrumental
genesis. Because the instrument is a mixed entity, instrumental genesis consists of
two processes distinguished by their orientation (subject oriented vs. artefact ori-
ented). The process of instrumentation refers to the subject side of instrumental
genesis. It concerns the modification, emergence and development of utilisation
and instrumented action schemes: their construction and development through adap-
tation and the assimilation of new artefacts into already constituted schemes
(Rabardel and Béguin 2005). Instrumentalisation, on the other hand, concerns the
artefact side of instrumental genesis, such as the modification, emergence and
development of the instrument’s artefactual components: selection, regrouping and
production of functions, catachresis, assignment of properties and transformations of
the artefact, which continue the artefact’s design in usage. This is the process by
which the subject enriches the artefact’s properties. The appropriation of artefacts as
instruments in situations of use is thus conceptualised as an instrumental genesis that
transforms both the organisation of the subject’s activity and the artefact’s character-
istics (Folcher 2003). The instrumental approach has made a substantial contribution
to the field: it has prompted the move from the conception of learning through
artefacts to learning as mediated by instruments; another way to state this idea is
that learning that is mediated by artefacts has shifted to the development of activity
mediated by instruments. The instrumental approach is nevertheless not without
shortcomings. While the distinction between artefacts and instruments appears to
be sound and intuitively compelling, it is not obvious how to use this distinction in
actual research. What operational criteria can be used to identify a concrete tool in a
situation of concrete use as either an ‘artefact’ or an ‘instrument’?
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As both these approaches suggest, material objects have been traditionally
regarded as the set of means that have been designed, produced and used by agents
for and in the achievement of the objectives set by these very same agents. Yet this
conception of human technology is based on an instrumental and anthropological
bias: technology is confined to the register of a means for action, that is, to what can
be used in projects of action. It may be time to consider a less anthropocentric
approach and to distinguish the objective and objectal nature of technical objects.
Technical objects have a mode of existence that is proper to them or perhaps more
precise: that is, properly technical. What truly characterises a technical object is its
mode of existence. It is not its utility — the purpose it serves — however well
calculated and efficient the usage might be. Nor is it the fact that the object is an
artefact created by a human — a detail that is in any case insufficiently precise —even
when it was created specifically in the goal of being used, being useful and being
adaptable for the accomplishment of a task in optimal conditions of efficacy and
profitability. Latour (2013) adds that all the subtlety of technics is reduced to
nothing if we assume that an object’s designated function is carried within the
technical object itself: ‘If you see in every technology the transmission of efficacy
by a “perfectly mastered” tool, and if in addition you assume a creator with the
pre-designed form of the technological object in his head that he then applies to
inert and unformed matter, well, then you make the material world disappear while
giving the impression that it is peopled with technological objects whose material-
ity has the same character as nature’ (Latour 2013, p. 222). He concludes (2013), as
did Simondon (1989), that there is only one way to give justice to technical objects:
by giving up the distinction between ‘Subjects’ and ‘Objects’. We will see that this
break with the dominant objectivist ontology is a key assumption of the enactive
framework that guides our work, which explains in part our borrowings from
Simondon (1989) and Latour (2013) concerning the study of technical objects.

The remainder of this chapter is organised into three parts: We first review the
assumptions of the enactive approach and describe how these assumptions differ
from objectivist ontology. We then examine the concepts of mode of existence and
beings of technology in order to then explain our conception of technical objects.
Finally, some of the consequences for educational research are discussed.

6.2 An Enactive Approach to Activity and Its
Transformations

Our research in the field of occupational education and training began several years
ago within the framework of an enactive conception of activity and its transforma-
tions (e.g. Durand 2008, 2009, 2011, 2013a; Durand and Poizat 2015; Poizat
et al. 2013b; Theureau 2003, 2004, 2006). The paradigm of enaction, as presented
by several researchers in the field of occupational education and training (e.g. Davis
and Sumara 1997; Fenwick 2000, 2003, 2009; Holton 2010; Kupper 2012; Zorn
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2006), is based on five premises: (a) autonomy; (b) the embodied, embedded and
(c) situated character of cognition; (d) the creation of meaning; and (e) the taking
into account of experience in knowledge acquired through cognition. In this
chapter, we focus on the first premise, that of autonomy, as founder of the enactive
approach.

Derived from biological research, the paradigm of enaction emphasises the
phenomenon of self-production (or the autonomous organisation of life), which is
termed autopoiesis. All living organisms are held to be autopoietic: although they
differ one from the other in structure, they are identical in their organisation
(Maturana and Varela 1980). An autopoietic system is organised as a closed
network of processes of production of the system components; these processes
recursively produce the components and the very network that produced them, and
the network specifies the boundary conditions (the topological domain) necessary
for the system’s ongoing existence as a concrete unity in space (Maturana and
Varela 1987; Varela 1979). This mechanism, which is called operational closure,
implies that the operational results occur within the boundaries of the system itself.
Based on the ‘strong’ life-mind continuity thesis — that is, the idea that life and
mind have a common set of basic organisations (Froese and Di Paolo 2009; Stewart
1996) — the enactive approach deals with cognition as a phenomenon of autopoiesis,
according to the postulate that the basic biological processes can be extended to
human cognition (Bourgine and Stewart 2004; Froese 2012). Early on, it was also
posited that social systems are autopoietic, which gave rise to a few explorations of
this notion in the social sciences (e.g. Luhmann 1986).

From this research perspective, human activity is the expression of structural
coupling. In other words, the actor is considered to be structurally plastic and
continuously interacting with an environment. The interactions between the actor
and the environment are recursive in that (a) they are a source of disturbance that
brings about transformations in the actor’s structure, and (b) they are delimited by
the structure itself. These transformations allow the actor to function smoothly and
constantly redefine the permissible fields of disturbance in the interactions with the
environment (Varela 1979). This ongoing process of selection by the continuous
interaction between actor and environment (which causes a certain amount of
disruption) is, thus, what we call structural coupling. This coupling is further
assumed to be asymmetric in the sense that the actor—environment interactions
concern only what the actors have selected as relevant at any given instant. This
means that actors do not undergo the prescriptive force of environmental stimuli.
Instead, they look for a steady state by eliminating disturbances that they them-
selves select and by producing changes consistent with their internal organisation.

The actor—environment coupling is the unit of analysis in our research, and we
explore the notion of activity as self-constructing and self-developing (Durand
2011, 2013a). On the basis of this general hypothesis, we focus particularly on
transformations in activity in relation to issues of education and training. Against
this theoretical background, we also examine the place of technical objects in
situations of work and training.
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6.3 Enaction: A Break with the Dominant Objectivist
Ontology in Educational Research

Much educational research is based on an objectivist ontology (e.g. Schuh and
Barab 2008). This is implicitly assumed to be so obviously correct that questioning
it would be nonsensical. The ‘objectivist’ position is based on the ontological
postulate that objective reality exists and is what it is independently of any
relationship with the subject (e.g. Lakoff 1987). Most of us spontaneously adopt
an objectivist attitude. Objectivism is so obviously congruent with our everyday
common-sense intuition that it is genuinely difficult to imagine a credible alterna-
tive. In our most immediate experience, the separation between inside and outside,
between ‘me’ and ‘the world’, seems to be a given. Objects and others are over
there, ‘out there,’ clearly separate from me, who is right here, with my thoughts, my
perceptions and my emotions, all of which seem to be ‘inside’. The only alterna-
tives that come readily to mind — such as rank relativism — appear totally unsatis-
factory. In the absence of a credible alternative, it is perhaps, therefore, not
surprising that whatever the intellectual difficulties, we constantly tend to fall
back into the familiar mould of objectivism.

The paradigm of enaction is proposed as a credible alternative to objectivism.
With this approach, cognition is not taken for the subjective representation of an
ontologically independent objective reality. For example, the computational para-
digm in educational research necessarily presupposes an objectivist ontology. That
is, it postulates the existence of a definite and referential ‘state of things in the real
world’ that exists and that can be positively specified independently of any relation
to the subject. Similarly, the Gibsonian notion of ‘direct perception’ can be
regarded as having objectivist connotations when even affordances are revealed
in action. Under the paradigm of enaction, however, information is neither an
external object analysed by the actor (as in the theory of information processing)
nor an offer from the environment (as in the ecological approach), but it is assumed
to be elaborated, constructed and produced in and by the actor—environment
coupling, which explains Varela’s notion of information (1979). According to
Varela, the classical notion of information needed to be reinterpreted as being
co-dependent and constructive rather than representational and informative: ‘infor-
mational events have no substantial or out-there quality; we are talking literally
about in-formare: that which is formed within. In-formation appears nowhere
except in the relative interlock between the describer, the unit and its interactions’
(Varela 1979, p. Xv). Thus, information is neither given nor to be gathered or
collected, but is instead constructed by and for the subject in a coupling.

The non-objectivist position defended by the enactive approach is an unusual point
of view that can ‘make your head spin’. This disorienting feeling is due to the lack of the
stable reference points on which we normally anchor descriptions. With autopoiesis,
the living organism is not so much a ‘thing’ as it is a process of engendering itself
indefinitely (Stewart 2010). According to this approach, activity is not the expression of
a pre-existing or predefined subject adapting itself to a predetermined world. The two
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poles of subject and environment in the /iving unit—environment coupling are as much
products or expressions of the coupling as they are its source. For this reason, we
suggest that the notion of ‘modes of existence’ should be taken seriously. By taking this
notion into account, we are able to remove ontological questions from the search for
substance or foundation, thereby avoiding the criticism that we have lost sight of
(or failed to see) ‘entities’. Neither entity is reified as a ‘thing’ and both are, instead,
understood to be intrinsically ephemeral: here, existence is a pure process of Becoming.
To account for technical objects from an enactive perspective means breaking with
objectivism in order to focus on the beingness of these objects.

6.4 The Being of Technical Objects

Simondon (1989) and, much later, Latour (2013) endeavoured to bring things to
life. Both distanced themselves from an anthropological conception of technology,
in which the technical object is thought of as an Object, as opposed to a Subject and
strictly in reference to this Subject (in terms of usage, function, etc.): for these
authors, the technical object is not merely an instrument conceived, manufactured,
produced, or used by a subject or intentional actor. They based their work on the
notion of the mode of existence that developed within the French philosophical
tradition (e.g., Souriau 1943). One of the postulates of this tradition is that grasping
the world does not require that we commence by dividing reality into Subject and
Object. From this perspective, Subject and Object, far from being the two elements
indispensable for the beginning of reflection, are instead assumed to be the late-
appearing effects in a veritable history of modes of existence. This notion of mode
of existence allows for an ontology that is not focused on substance and foundations
and does not reify entities as things, but that instead conceptualises entities as
intrinsically ephemeral in that their existence is a process of Becoming. It eschews
the classical assumption of Subject and Object as, respectively, an autonomous
subject acting upon and an inert object acted upon.

In 1989, Simondon published a particularly dense work titled Le mode
d’existence des objets techniques (translation: The being of technical objects; see
De Boever et al. 2012; Simondon 2009, 2011) in which he sought to understand the
essence of technics and technical objects. In this work, the author suggested that a
technical object should be defined not as such and such a thing, given hic et nunc,
but rather as something having a genesis. For Simondon, the fundamental charac-
teristic of a technical object that the analyst must never neglect is its genetic and
evolving dimension. He, thus, set out to examine the beingness specific to technical
realities and their mode of temporality, two elements that cannot be separated
because beingness is expressed primarily in a temporal mode. The genesis of a
technical object is an essential part of its being. As an illustration, the petrol engine
is not merely a specific, defined engine existing in given time and space: it is also
part of an overarching continuity, a long series extending from the very first engines
to those which we know today and those which will only be known in the future.
Therefore, just as in the case of a phylogenetic sequence, any particular stage of
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evolution contains within itself dynamic structures and systems that are at the origin
of the evolution of forms.

For Simondon (1989), something is a technical object only because of its rela-
tionship to a technical lineage that ranges from an abstract mode to the concrete
mode. He thus assumes that a technical object is by definition part of a series of
technical objects that function in an increasingly integrated manner. In a technical
lineage, the primitive technical object is abstract and close to the logical schema for
assembling the most elementary structures, each with a specific function, that make
up the original technical idea: in other words, every component of the technical
object, or nearly every one, fulfils a specific and distinct function. Over the course of
its genesis, the technical object gradually becomes more concrete, more coherent
with itself, so that we can eventually observe the convergence of functions within a
single structural unit. Simondon (1989) gave as an example the current internal
combustion engine, which is a concrete object, or certainly more concrete (or less
abstract) than older engines. In older engines, each element came into play at a certain
moment in the cycle and, outside of that moment, was expected to have no effect on
the other elements (the different parts of the engine being like individuals, with each
one stepping in to work in its turn without ever needing to know about the others).
The early engine was the logical assembly of individual elements, each defined by its
single and total function. Each element could best carry out its particular function by
being a perfectly finished instrument completely dedicated to the performance of that
function. In this sense, the continuous exchange of energy between two elements
could be understood as an imperfection if this exchange was not part of their
respective theoretical functioning. In the modern engine, however, each component
is not only critical but is also so deeply connected with the other components by
reciprocal energy exchanges that it cannot be other than what it is within the system.
The shape of the cylinder, the shape and size of the valves and the shape of the piston
are all part of the same system in which a multitude of reciprocal causalities exist.
And a compression ratio, corresponding to the shapes of these components, requires a
determined degree of spark advance. In relation to all the other components of the
cycle, the shape of the cylinder head and the metal from which it is made produce a
certain temperature in the spark plug electrodes; this temperature in turn affects the
characteristics of the ignition and, as a result, the entire cycle.

To continue with this example, Simondon (1989) pointed out that the cylinder
head of the internal combustion engine bristles with cooling gills specially devel-
oped in the valve region that are subject to intense changes in heat and pressure. In
earlier engines, the cooling gills were added on to the cylinder and cylinder head,
and, in theory, these cooling gills were geometrically cylindrical: they fulfilled a
single function only, that of cooling. In today’s engines, these gills have an added
mechanical function: they prevent the buckling of the cylinder head under gaseous
thrust. In these conditions, it is impossible to distinguish the volumetric unit (the
cylinder or cylinder head) from the heat-dissipation unit. If one were to grind or saw
off the cylinder gills in an air-cooled engine, the volumetric unit constituted by the
cylinder alone would no longer be viable, not even as a volumetric unit; it would
buckle under gaseous pressure. In this example, the volumetric and mechanical unit
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has become coextensive with the heat-dispersal unit because the structure of the
whole is bivalent. These gills, working with currents of air from outside the engine,
effect changes in temperature and so constitute a cooling surface. In so far as they are
part of the cylinder, these same gills limit the size of the combustion chamber by
preserving its shape and making it unnecessary to use as much metal as a non-ribbed
shell would require. The development of a single structure is not a compromise, but a
concomitance and convergence: a ribbed cylinder head can be thinner than a smooth
cylinder head with the same rigidity. In addition, a thin cylinder head allows for more
efficient thermal changes than would be possible with a thick one. The bivalent
structure of the gill rib improves cooling not only by increasing the heat-change
surface (this is the very function of the gill as gill) but also by making possible a
thinner cylinder head (and this is the function of the gill as rib).

In Le mode d’existence des objets techniques, Simondon (1989) gave many such
examples of the genesis of technical objects and posited that they truly have their
own mode of being, quite distinct from that of physical matter or living organisms.
This mode of existence is first of all to be more or less abstract or more or less
concrete, and to be in genesis towards the ever more concrete. Technical objects are
therefore characterised by processes of concretisation and functional overdeter-
mination, which give them consistency in terms of evolution and thereby constitute
proof that they are not pure utensils.

To understand the being of technical objects, two important points need to be
kept in mind. First, Simondon (1989) insisted on the existence of internal necessi-
ties that are specifically technical, by which he meant that the articulation of the
elements composing a technical object is neither arbitrary nor free: the inventor has
no choice but to conform to the requirement of an internal unity that belongs to the
technical object itself. This internal unity means that the technical object must be
consistent with itself and there must be a convergence of functions within the
structural unit. Secondly, an invention is but the mental and psychological aspect
of the mode of existence that characterises technical objects: the invention is the
subjective correlate of its concretisation, its concretising genesis (Simondon 1989,
2005b). An invention, thus, contributes to the introduction of a new technical
essence: it marks the absolute origin of a new technical lineage.

In summary, Simondon (1989) warned that the technical mode of existence of
objects should not be confused with their economic, social or psychosocial modes
of existence. The existence and the role of economic, social and psychosocial
causes are not denied — technical reality is surrounded by a ‘halo’, a psychosocial
matrix — but these external causes are simply distinguished from those causes that
are properly technical because they are internal to the object itself. It is therefore
useful to distinguish the objective nature from the objectal nature of the technical
object. If we consider it objectively — that is, independently of the intentions that led
to its production, its actual uses, the representations we have of it, and the values
associated with it in economic, social and psychosocial spheres — the technical
object appears to have a mode of existence that is properly technical and it is
important to grasp this existence. What defines the technical object in its properly
technical being is concretisation. What makes an object technical is its very being:
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the conditions for its functioning and not considerations of how it can be used and
be useful, nor how it is considered socially. Of course, elaborated technical objects
may be subject to influences foreign to their objectivity; they may have meaning or
a social mode of existence that is not related to their technicity. The objectality of
the technical object refers to the way that it can be permeated by the interplay of
economic and social relations.

But by becoming thusly permeated, it finds itself tendentiously released from its
objective properties. If the technical individual becomes an entity well, this does not
mean that it becomes a technical object, but on the contrary it means that it tends to
lose the objectivity of its technical being by becoming an objectal object (Chateau
2014). For reality, to become an object is not — or not only — to acquire materiality,
which is the basis for objectivity; it is instead the acquisition of a ‘halo of sociality’.
The objective and objectal aspects of the object thus clash head on. Nevertheless, it is
in producing the objectivity of the object’s reality that makes objectality possible.
Perhaps, it can be concluded that objectality belongs ‘to some extent’ to the mode of
existence of the technical object, in so far as objectality is made possible by the
technical object. Perhaps, also, it is even better to consider that objectivity and
objectality are the two modes of existence of technical objects: a purely technical
mode and an economic, social and psychosocial mode (Chateau 2014).

6.5 Technical Objects vs. Other Modes of Existence

The mode of existence of technical objects also drew the attention of Bruno Latour'
and was indeed the focus of his anthropological inquiry dealing with the Moderns®
(Latour 2013).

In his first book, We Have Never Been Modern (1993), Latour pointed out the
difference between the practices of actors (especially researchers) and their way of
reporting these practices. Moderns tend to present themselves as being those who
have finally rid themselves of all archaic and natural determinations, those who
have managed to separate knowledge from belief. Yet, they do not do what they say
they do. There is a hiatus between their practices and their discourse on these

"In educational research, Latour is particularly known for his actor-network theory (ANT)
(Akrich 1992; Callon 2001; Latour 1996, 1999, 2005). ANT is now a well-established approach
(Fenwick 2010b, 2011a, b; Fenwick and Edwards 2010, 2011; Fenwick et al. 2011; Fox 2005;
Johri 2011; Nespor 1994, 2002; Sgrensen 2007; Waltz 2006), whose most important contribution
to educational analysis has been to foreground the significance of materiality in the educational
process. For educational researchers, the actant—rhizome ontology offers an interesting way to
recognise the materiality and materialising processes that are central to understanding learning and
teaching, educational policy, curriculum and implementation, school reform and other educational
issues.

2The word is deliberately capitalised. Moderns are those who believe that others believe. The
European/Western Moderns can be summed up by the following formula: ‘We believe that we
know. We know that others believe’.
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practices or a mismatch between their day-to-day experiences and the official
reports of these experiences that they give. Although Moderns claim to distinguish
between objectivity and subjectivity, facts and values, nature and culture, science
and politics, the real world and the representations of this world, they never stop
creating hybrids, mixing the human and nonhuman, combining the laws of nature
and those of politics, and so on. In the field of science and technology studies,
examples of this hybridity are rife (Callon 1986; Callon et al. 1986; Latour 1987,
Latour and Woolgar 1979). Thus, Latour (1993) stated that Modernity was defined
by a trait that is the exact opposite of the practices of those who think of themselves
as Moderns. Latour’s (1993) definition in fact prompts us to rethink our usual
relationships with other cultures, especially the distinction that often made between
‘them’ and ‘us’ (European/Western Moderns) because it is based mainly on the idea
that ‘they’ have failed to separate knowledge and society, whereas ‘we’ have not.
This is, indeed, an error on the part of the Moderns, who cling just as tightly to
fetishes (especially from science and technology) as these ‘others’ are thought to
(Latour 2009).

In An Inquiry into Modes of Existence (2013), Latour pursued his anthropolog-
ical work and tried to answer the following question: if we have never been
Moderns, then what have we been? He then proposed to reconstruct the Modern
value system through a vast ethnographic study, underlining from the outset that it
was time to drop the opposition between Subject and Object. From his perspective,
the problem of the Moderns is that they have organised themselves in order to
understand the nature of experience using two templates: Subject and Object.
Latour (2013) maintains that the framework of Modernist anthropology needs
new ontological templates, and he has opted, in reference to Souriau (1943), for
an ontological pluralism and an inquiry into the modes of existence. This orienta-
tion, as he argues, sets the stage for a deontology, by which Moderns can enter into
contact others (persons or cultures) with diplomacy and without a limitation on the
number of beings to relate to or judgments that are preordained by the Subject—
Object distinction.

Latour’s inquiry (2013) has carried on the work of Simondon (1989) and even
exceeded it. He has done so because he found that one of the most surprising aspects
of the Moderns is the way they actually deal with technical objects, as opposed to
their agreement that these objects are one of the elements that define them most
clearly in the eyes of others. In line with Simondon, Latour (2013) is convinced that
technical objects should not be confused with what is left in their wake, and he has
therefore set out to describe the mode of existence of technological beings.” He also
continues Simondon’s project (1989) of comparing the mode of existence of
technical objects with other modes of existence, which he believes is the only

3 Latour prefers to speak directly of the mode of existence of technology or technological beings,
rather than the mode of existence of technical objects (2013). For him, the difficulty in grasping
what a technological being is arises mainly from the problem of the term ‘technical object’.
Nevertheless, for the sake of simplicity, we will continue to use the term ‘technical object’.
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way to grasp this additional dimension properly to technical objects. Despite
Simondon’s great care (1989) in rigorously describing technical objects, he stressed
that knowledge about technical objects is insufficient to understand their technicity.
What he meant by this is that technical objects need to be known not only as what
they actually are, but also through their technicity as modes of relating, for
example, humans to the world: that is, through a religious mode, an aesthetic
mode and so on. In this sense, Latour’s anthropological inquiry (2013) has far
outstripped Simondon’s work (1989) in seeking to describe all of Modernity’s
modes of existence. Indeed, his project has been to account for the many ways of
being that the science of the Moderns may have crushed. To date, he has identified
15 modes of existence: reproduction, metamorphosis, habits, technique, fiction,
reference, politics, law, religion, attachment, organisation, morality, network, prep-
osition and double click.

Concerning the mode of existence of technical objects, Latour (2013) recognised
the genius of Simondon’s (1989) intuition that the mode of existence of technical
objects can only be determined by comparing them to magic, religion, science,
aesthetics, practice, ethics and philosophy. For Simondon (1989), the philosophical
implications of technical beings could only be fully grasped through a generalised
and genetic interpretation of the relationship of humans to the world (p. 154). It is as
if it would be impossible to reach the essence of technics only through the genesis
of technical objects. In An Inquiry into Modes of Existence, the mode of existence
of technical objects was thus compared with other modes of existence, like net-
works, reproduction, reference, metamorphosis, organisation or double click. By
passing from one mode to another, Latour (2013) has managed to progressively
specify the mode of existence of technical objects.

According to Latour (2013), the mode of existence of technical objects is
characterised by (a) transparency, (b) detours and (c) delegations. The first charac-
teristic is a strange presence or absence that is hard to pin down. The role of
technical objects, one thus might say, is to blend into the background, to become
transparent. The zigzag of technical change is the second characteristic of this mode
of existence. Technical changes are difficult to discern because they are never
straight: they show many transformations, great heterogeneity in their combina-
tions, and a proliferation of tricky manoeuvres. And their trajectories are further
characterised by incredible detours, with beings greatly distanced in the reproduc-
tion mode becoming the missing pieces of a puzzle that was never suspected of
being quite so ingenious. The last characteristic is delegation, which refers to basing
an action on other actions, whether human or nonhuman. Humans delegate
(or transfer) actions to technical objects, which themselves are then in a situation
of delegating to humans, or to other technical objects, or to materials — Latour
(1992) provided an illustration of this principle through the example of door hinges
and automatic door closers.

Latour (2013) has written that the mode of existence of technical objects differs
from the reproductive mode of existence, which has the goal of maintaining what
already exists. Technology is marked by the leaps forward, ruptures and breaks that
are specific to technological invention and that imply a noncontinuity with the
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material world (see also Simondon 2005b, 2008). One need merely look around to
take the measure of the transformations that technology has made others submit to —
and that it has given itself as a starting point. Therefore, technical objects have a
mode of existence that amounts to a shifting between two other modes: technolog-
ical invention has a metamorphosis mode, as new capabilities are extracted from
beings of reproduction, but unlike beings of metamorphosis, once they are radically
transformed, technical objects mimic reproduction by their presence. Thus, at first
glance, technical objects appear to be a mixed mode: protean speed in one mode and
persistence in the other.

6.6 Additional Assumptions About Technical Objects

Within the framework of our research programme on adult education, the hypoth-
esis that technical objects have their own mode of existence and complete it with
two other hypotheses is taken seriously: (a) technical objects are a mi-lieu (French
play on words, as mi- is midway and lieu is place, so a place or position that is
midway) in the coupling between the actor and the environment, and (b) technology
is constitutive and constituent.

The first assumption is based on the idea that human—environment coupling
shows certain particularities. It especially implies detours and considerable medi-
ations in comparison with the local and immediate couplings of less complex living
beings. Symbolic (especially language) and instrumented (especially technical)
registers characterise this coupling. In addition to their own mode of existence,
technical objects participate in the coupling between the actor and the environment
as a kind of mid-place (mi-lieu; Stiegler and Petit 2013). This notion designates a
space that is neither interior nor exterior, neither inside nor outside and that is not a
simple intermediary either. In other words, technical objects are massively involved
in this coupling without being on the actor’s side. . . nor on the environment’s side.
Referring to technology as a mi-lieu also designates a flaw at the origin, this origin
always being in the midst of the beginning and the end, the past and the future.

The second assumption is that technology is ‘anthropologically constitutive and
constituent’ (Havelange 2010; Steiner 2010). Technology as anthropologically
constitutive and technology as anthropologically constituent are two distinct but
complementary paths that share the same ambition to surpass the anthropological
and instrumental conceptions of technology. Technology is constitutive in the sense
that the technical object can be regarded as an originating prosthesis (Stiegler
1998). Technology in this sense is a supplement that is original. It is not outside
of human activity, but is inherent to it: technicity defines humans. The prosthesis
does not replace something that once existed and has disappeared, nor is it an
auxiliary or something adventitious that can complement or complexify existing
capabilities. It is not an extension of the human body: it is the very constitution of
this body as human (Stiegler 1998). Technology, as prosthesis, is the original
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supplement that can deal with flaws in the qualities, and especially the default of
origin, that are specific and native to humans (e.g. Leroi-Gourhan, 1964/1993).

Stiegler (1998) argues that technology is a structure of inheritance and trans-
mission, a structure that supports progressive accumulation with each successive
generation. This structure of inheritance and transmission is external and
non-biological. Technology operates outside genetic mechanisms and human
boundaries (bodily, cognitive and temporal). Expanding on Leroi-Gourhan, Stiegler
proposes to distinguish three types of memories out of which the human develops:
genetic memory, memory of the central nervous system, and epiphylogenetic
memory (language and technology are here amalgamated in the process of exteri-
orization). The notion epiphylogenesis extends the temporality of life, but by
including it in the death, that is to say in ‘organised inorganic matter’. It refers to
the conservation, accumulation and sedimentation of individual experiences by the
organisation of inorganic matter, becoming therefore ‘organised inorganic matter’.
This transmission and recording of experience beyond the individual memory span
is at once the fundamental fact of human existence and of technology. Technology,
as third — or tertiary — memory, is constitutive of humanity because it allows not
only the storage of human gesture in the material world, but also and especially the
transmission of all knowledge and all know-how, embodied in the supports to
memory.

To understand the idea of epiphylogenesis, one must understand Stiegler’s
(1998) criticism of Leroi-Gourhan’s concept of externalisation (Steiner 2010).
According to Stiegler (1998), the externalisation of the hand and the brain in a
tool is not the expression, the movement or the manifestation of an intelligence or
humanity already constructed or given. It is, instead, the externalisation by which
the interior constitutes itself: this is the paradox in that, classically, externalising
presupposes an already constituted interior. However, here, humanity is nothing
without its technological (i.e. by tool and symbol) externalisation. The interior is
assumed to precede the exterior, but in fact it is constituted by the exterior, which
precedes it (Stiegler 1998). In fact there is a co-constitutive movement: no term
precedes or is the origin of the other. Havelange (2005) summarises this position as
follows: ‘Humans are the operators and not the inventors of the technical objects,
and all of human evolution has its foundation, not in Homo faber, but in the laws of
evolution specific to the technical object grasped in its structural coupling with
humans — themselves in constitution’ (p. 24).

To consider that technology is anthropologically constituent also means that
technical objects play a role in the coupling between the actor and the environment
and that this role is constituent (Havelange 2010). This constituent role can be
fulfilled in an incorporated manner (when the technical object changes from being
in the actor’s own world to being in his own body — i.e. becoming physically
incorporated and thus transparent) or in a hermeneutic manner (when the technical
object participates in the actor’s own world but remains tangible). In any case, when
they are perceived, technical objects open or capacitate or empower possibilities for
agents’ actions and their relations with the environment, all while constraining
them. This constituent role can be expressed in two directions (Havelange 2010).
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The first is the technical constitutivity of knowledge and cognition. A technical
object, once in hand, transforms our power of action and perception. The second is
the technical constitutivity of the social sphere. Technicity, as the collective but
un-experienced memory constantly calling up new practices, plays a role in build-
ing communities of practice and more broadly transforms social relations. As part
of our thesis, technology is also constituent in so far as it makes things happen. It
opens on to the process of becoming and itself becomes a power for engagement in
the world once the process of corporeal, cognitive and social integration has begun
(Havelange 2010).

It, thus, is possible to break with the anthropological assumptions about tech-
nology, which make humans into non-technical givens, creators of technical objects
without existence, and which suggest the premise of a separation between human
and nonhuman. It is also possible to focus attention on what technique does (to us):
the technical object is no longer just an object placed before us, but it becomes that
which constitutes — what gives capacity to, what enables, even what causes to
happen — and this is not without consequence in the field of education.

6.7 Perspectives in Occupational Training

This reversal in the conception of technical objects has many theoretical and
practical implications for research in education. Presented here are three: (a) the
usefulness of thinking about training as a triple individuation, (b) the importance of
studying the processes of appropriating technical objects, and (c) the possibility of
approaching training design as technical invention. These three are selected
because of their theoretical and practical contributions to renewed perspectives
on education.

6.7.1 The Concretisation of Technical Objects as a Model
of Development?

Within the framework of our research, the problem of transforming activity (or,
more specifically, learning and vocational development) is approached from the
perspective of individuation (see Durand and Poizat 2015). In other words, actors,
like technical objects, should not be conceived of as ‘already constituted’ subjects,
but rather as phases in a psychological and psychosocial process of individuation
(Simondon 1989, 2005a). Individuals are always incomplete, always becoming,
always undergoing individuation. In reality, the concretisation process of technical
objects is only a specific case of a far more general process of individuation that
concerns many modes of existence. Simondon (2005a) thus analysed the processes
of psychological and collective individuation from which individuals (in the
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traditional sense of human individuals) and social groups emerge. Two principal
differences between technical and human individuation are striking and merit
consideration: (a) psychological and collective individuation is not concerned
with discontinuous lineages and linking discrete units (technical objects), but is
instead concerned with beings having permanence, having identity above and
beyond any transformation, and (b) the phases of these beings are self-produced
and do not result from a process of external invention.

Simondon’s (2005a) concept of individuation and his analysis are equally useful
for understanding human development in the workplace and during vocational
training and for designing educational support (Durand 2013b; Durand and Perrin
2014; Goudeaux 2013; Goudeaux and Poizat 2013). Three elements in particular
are relevant to our work: (a) the concretisation of technical objects is only a
particular case of the transformation of modes of existence that can be described
as individuation; (b) what may seem to be an object or a subject can be
conceptualised instead as a transient stage expressing a dynamic of individuation
that is momentarily overwhelming, which suggests that less interest should be given
to the products of individuation than to the process of individuation itself; and
(c) each phase of the individuation process is greater than itself in the sense that it
opens potentially onto subsequent phases and future individuation; it therefore is
not stable, but metastable (Simondon 2005a).

Accordingly, Simondon (2005a) argued that if you want to understand an
individual being, you need to embed that being in a process in which it is only a
phase. For example, the individual atom is thus replaced by a never-ending process
of individuation and is considered as an effect of individuation rather than a cause
(Simondon 2005a). Here, again, a reversal in the usual objectivist attitude is called
for. The assumption is not of subjects who existed before acting and who have
perfected identities, but instead of a process of self-constitution from which a being
emerges and is momentarily considered as an actor (or an acting subject). The
individual is claimed to be the product of this individuation process and not the
inverse. The individuation process is not the exterior giving shape to a material or
matter that receives it. It is the consequence of the self-transformation in a system
locally supersaturated with potential energy that ‘takes shape’ in a morphogenetic
dynamic (i.e. process of emergence of a form) (Simondon 2005a). The term self-
construction is used in the sense that order, meaning and organisation are not
externally imposed but are self-produced in an unprogrammed manner in such a
way that the successive individuations correspond to phases of being that define a
drift and not a predetermined path. The phases in these drifts are the successive
actualisations of possibilities through transduction processes, that is, by step-by-
step propagation. Although still sparse, the first empirical studies on these individ-
uation processes in the workplace and during training show that (a) the components
of the activity of skilled workers can be specified only to the extent of the
experiences these workers are led to have, (b) appropriation accompanies these
experiences, and (c) vocational life courses alternate between structuring and
restructuring (Durand 2013b; Durand and Perrin 2014). The process of individua-
tion occurs spontaneously as the expression of the self-construction properties of



6 Learning Through Interaction with Technical Objects. . . 135

living beings, but it can be supported in the work context by identifying the typical
sequences in novice career trajectories, as these typical sequences can be effec-
tively exploited in training applications (Ria 2009).

Human individuation, whether individual or collective, is intimately linked to
technical objects and our relationships with them (e.g. Goudeaux and Poizat 2013).
Technical objects are the ‘support and symbol’ of what Simondon calls the
transindividual (1989, p. 247). The transindividual is in some respects the third
phase of being (after the pre-individual and the individuated). This phase implies
that the dynamics of individuation can extend beyond individual individuation and
also suggests that the weight of the pre-individual remains ever present. The
transindividual phase is peculiar in that it is an individual-social phase — that is,
neither bluntly social nor purely individual. Part of individual individuation is
developing transindividuality in the sense that individual individuation is never
the pre-existent, ready-made condition for collective individuation. Trainers deal
with these metastable psycho-socio-technical dynamics (Stiegler 1998), and their
actions are directed towards transforming activity while taking into account a triple
individuation: individual, collective and technical. What ‘makes contact’ in this
context is not the subjects and the finished or delimited artefacts, but rather it is the
‘individuation regimes that meet’ (Bidet and Macé 2011). Inspired by Simondon’s
category of the transindividual, Stiegler (1998; Stiegler and Rogoff 2010) proposed
the notion of transindividuation to reaffirm the anthropologically constitutive and
constituent dimension of technical objects and to emphasise the metastable psycho-
socio-technical dynamics that characterise humans. ‘Transindividuation’ is the
transformation of I to we and we to I, and it is correlatively the transformation in
the techno-symbolic environment inside of which the Is are able to meet as we
(Stiegler and Rogoff 2010). Thus, the concept of ‘transindividuation’ does not stop
with the individuated ‘I’ or the inter-individuated ‘we’, but is the process of
co-individuation within a pre-individuated milieu, in which both the ‘I’ and the
‘we’ are transformed through one another. According to Stiegler (1998), technology
has a role in the emergence of the transindividual because the pre-individual milieu
is made up of technical objects that participate in this ‘metastabilisation’ of the
psychological and collective co-individuation. Stiegler (1998) thus borrowed the
concept of the ‘associated milieu’ from Simondon to analyse collective individua-
tion in such a way that the history of human individuation is inseparable from the
history of technical individuation. Transindividuation, then, is the basis for all
social transformation and is therefore a way of addressing what happens within
education (Stiegler and Rogoff 2010).

6.7.2 The Appropriation of Technical Objects
and Individuation

One of the characteristics of the mode of existence of technology (or that of
technical objects) is that technology tends to fade into the background. Therefore,
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an essential question is how technical objects are appropriated. At the phenomenal
level, technical objects oscillate and change status in the actor—environment cou-
pling; according to the situation, they are (a) technical objects participating in the
environment and without meaning for the actor, (b) technical objects clearly that
separate from the rest of the environment by the allocation of meaning, or
(c) technical objects that disappear from the actor’s field of experience because
they are progressively integrated by the actor. The concept of appropriation refers
to the gradual process of integration into the actor’s own world, own body and own
culture (Theureau 2011).

The integration of a technical object in the actors’ own world (Merleau Ponty,
1945/1962) consists of allocating meaning to it. In this case, integration is accom-
panied by a change in the object’s status, whereby a component in the environment,
heretofore irrelevant to the actor, becomes constitutive of the actor’s own world: it
is identified as meaningful and distinct by the actor and becomes capable of
disrupting his or her activity (in the sense that the activity is transformed by the
presence of the object and its identification by the actor). As part of the actor’s own
world, it is a technical object for this actor at that point in time. This appropriation is
nevertheless not sustainable: depending on the actor’s engagement in the situation
and the circumstances, the same technical object (for an observer) may or may not
be integrated into the actor’s own world.

The integration of a technical object into the actors’ own body is a kind of shift
from the actors’ own world to their own body. This transformation is also
unsustainable. For example, a pair of glasses or a tennis racket may first constitute
a meaningful entity in an actor’s environment (first appropriation by integration
into the actor’s own world); however, with practice, it will eventually be integrated
as a component of the actor’s own body. At this point, it escapes the actor’s notice
or awareness. As it is repeatedly ‘used’ or frequently ‘in hand’, it becomes ‘un-
experienced’ because it has been integrated into the body as a means to act, perceive
or think. This explains why a person might be looking for his glasses while they are
on his nose, or why a tennis player will feel with great finesse the intensity and
direction of the forces generated as her racket as it hits the ball but does not at all
feel the racket as an entity separate from her moving body. At other times, however,
the glasses and the racket may become mere entities in the environment, or they
may even disappear from the actor’s phenomenal field. Depending on the state of
the actor—-environment coupling, therefore, technical objects are or are not inte-
grated into the actor’s own body. As such, this integration constitutes an
in-corporation; it signals the experiential changes in the technical object and its
availability for the actor, by its state of transparency to him. These objects, abstract
or concrete, are not mechanically and definitively integrated. Their transparency is
associated with their availability for action: it makes them available for activity.

Last, integration into the actor’s own culture, or in-culturation, is the transfor-
mation of a technical object into a constituent of the actor’s culture for action. The
constituents of an actor’s culture are more or less shared among the members of
human communities. One’s own culture consists of bifaces related to (a) the shared
culture of a collective, which is itself defined by shared practices and cultural
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sharing, and (b) the heritage of each individual (Giddens 1984). It is both a legacy
of past activities and a specification of possible futures. Once integrated into the
actor’s own culture, technical objects serve as anchors for dealing with current
situations to specify them, give meaning to them and define them. Step by step,
activity actualises a part of the actors’ culture as a means of specifying the incessant
events and actions in which they are involved.

The individuation process is articulated by the transformations inherent to
appropriation (the passage from the own world to the own body and own culture),
which may trigger or accompany individuation, and it is produced by the coordi-
nation or integration (or concretisation) of the components of activity, according to
modalities that remain to be studied (Durand 2013a). Thus, individuation involves
appropriation or, in other words, the change in status of concrete or abstract objects
in the actor—environment coupling. This means that (a) the individual is not
reducible to one being, since he or she is unfinished and relative, and (b) the
individual does not contain the whole being: the future is not an alteration in a
completed being, but instead is the very mode of being. A direct consequence is that
it becomes essential to take the process of appropriating technical objects seriously,
especially when the aim is to develop training devices that are themselves technical
or to transform work situations into potential training situations (e.g. Poizat
et al. 2013a).

6.7.3 Technical Invention and Designing Training
Environments

The consequences linked to this conception of technical objects are all the more
striking if we acknowledge the general idea that training is neither an art nor a
science, but rather a trechnology — that is, a scientific discipline deeply concerned
with design issues and requiring considerable reflection about technical objects
(and their mode of existence). Accepting this conception assumes that the relation-
ship between science and training can be defined, and this is not the objective of this
chapter. Instead, the chapter is itself an expression of the relationship. Accepting
this conception also implies that educational environments themselves can be
designed as technical objects. On the basis of this assumption, it may be interesting
to find the processes of inventing educational technologies on the idea that these
technologies show ‘family resemblances’ or are embedded in similar technical
‘lineages’. This means that researchers should question whether or not these
technologies are an extension of what already exists and should explore their
genesis to determine how they have been transformed at the level of their internal
coherence by spotting processes of concretisation and mastery.

“Technical invention is an intellectual activity of anticipation and simulation’
(Simondon 2005b, p. 65), and it can be differentiated from notions of creativity and
innovation. Invention is characterised by (a) an ‘effective and objective reality’ that
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is based on the state of the art in scientific and technical knowledge (as opposed to
creativity, which is subjective and essentially determined by the subject); (b) the
‘anticipation of results’ that is as adequate as possible but only partial, given that the
anticipated novelty does not yet exist (as opposed to creativity, which has no
predetermined result and thus leaves ample room for improvisation); and (c) ‘real
novelty’ that has ‘never been seen before’ (as opposed to innovation, which is
subjectively ‘novel’) (ibid.). Invention and creativity are often confused. Invention
occurs more rarely and more randomly, and it does not correspond to the same
mental and social processes (Simondon 2005b, 2008). Creativity is achieved by
reconfiguring existing components, whereas invention is more than the act of
reconfiguring a given object or situation. Invention is an activity that produces
something truly remarkable because of a qualitative leap in thinking, and this is
most easily identified in the case of technical production. Contrary to production
within a context of creativity, a technical invention does not suddenly spring to life.
Invention is instead a process of concretisation, according to Simondon (1989), the
result and the reflection of a human thought turned towards an object which, in turn,
presents or submits technical problems that need to be resolved. From Simondon’s
viewpoint (2005b), the truth of an invention cannot be found in either its origins or
its final instance because an invention is ‘one part subjectivity, in the subject or
inventor, one part objectivity, in the reality invented’ (Chateau 2005, p. 15). This
vision of invention is closely linked to the conception of a technical object as
‘displaying genesis by concretisation’. An invention is the mental and psycholog-
ical aspect of a mode of existence that is proper to technical objects; the invention is
the subjective correlate of its concretisation, its concretising genesis (Simondon
1989). A relationship of analogy, equivalence and reversibility binds the invention
of a technical object and its genesis, as well as the subject’s point of view
(‘psychological’) and that of the object of the invention (‘technological’). It is
this primary balance — this articulation between what belongs to the subject and
what belongs to the object — that distinguishes invention from creativity or discov-
ery. The invention as the effective activity of a subject—inventor cannot be known
apart from the traces that constitute the invented object and its genesis. But at the
same time, the technical object is only adequately known when it is considered in
terms of its ontogenesis, and thus as the result of the activity of a subject who is
inventing a solution to a problem. An illustration of the invention process is given
by Goudeaux and Poizat (2013) in their study of the development in professional
activity of theatre prop makers.

In a recent study, Leblanc (2012) showed that the developments in digital
learning environments can be understood by first understanding the evolution in
the design of video-based training, that is to say, by identifying the relationships of
intellectual lineage between the various designers of these environments. But,
although these environments are the concretisation of an idea expressed by a
designer at a given point in time, the design is always drawn from existing technical
objects that become functional parts of the new projected object. Thus, it seems
more relevant to understand the process of technical invention through the lineages
of objects and more accurate to say that new objects owe their existence less to the
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projects of the humans who invent them and more to the objects that pre-exist them.
More research in this direction is essential to help trainers to better understand their
design work.

6.8 Conclusion

Apart from local exceptions, little research efforts are dedicated to the topic of
technics in education. Through this chapter, we hope to have inspired greater
thought about the following: the inaptness of the Subject—Object dichotomy, the
centrality of appropriation as the fundamental transformation in the activity of
actors in training, the key role of technics in defining standards and training
contents, the heuristic nature of hybridity that makes human beings ‘technical
beings’, Simondon’s (1989) foundational intuition that is to understand technical
objects needing to be explored, their modes of existence (and not their essence) and
how this intuition has been elaborated and extended to other modes of existence,
particularly to the mode of existence of individuals in training, who are really just
transient forms expressing individuation. Such a wide-ranging genetic interpreta-
tion of the relationship between humans and their environment is needed to build
future adult education that engages with both social and technological transforma-
tions and their appropriation in a perspective that takes into account the omnipres-
ence of individuation.
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Chapter 7
Learning as Transforming Collective Activity
Through Dialogical Inquiries

Philippe Lorino

In the social sciences, learning has often been conceptualized as an activity per se,
reflexive in relation to other activities directly oriented toward the practical transfor-
mation of situations. This chapter suggests that learning is an intrinsic aspect of every
conscious, purposeful activity. Activity is viewed here as dialogical — that is, activity
is addressed through and acquires its meaning from the interacting situation — and
mediated by different types of semiotic mediations. These mediational means include
language, tooling, information systems, procedures, etc. All of these ultimately are
referenced to one final mediation: socially recognizable and meaning-making habits.
When unpredicted situations disrupt habits, activity can continue through multiple,
partly invisible inquiries, leading to the transformation of habits. Activity is dialog-
ical; these habits are involved in dialogical situations; and the inquiries which make
their adaptation possible are also dialogical. Learning is, thus, defined here as the
continuous transformation of habits through dialogical inquiries. Inquiries can be
felicitous, meaning that they succeed in reweaving the threads of collective activity.
But, they can also be infelicitous, and one key issue is identifying the conditions of
felicity. This approach is illustrated by the case of an electricity company. The
implementation of an integrated management information system (ERP) served to
disrupt existing professional habits without providing the conditions for felicitous
inquiries, leading to an organizational crisis. Attempts were then made to restore the
conditions for felicitous inquiries, in particular by establishing the required commu-
nities of inquiry to reestablish effective professional habits.
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7.1 Learning Is Embedded in Activity and Activity
Involves Learning

7.1.1 The Rationalist Mainstream

Research about organizations is pervaded by the dualisms that have dominated
Western philosophy ever since Greek antiquity, for example, mind-body, subject-
object, thought-action, individual-society, and agency-structure. Dualism also char-
acterizes much research about learning. Mainstream research (contingency theory,
Taylorian rationalism, cognitivism) and common managerial practices (e.g., stan-
dards and variances, budget control, management by objectives, knowledge man-
agement, etc.) objectify knowledge as a repertory of mimetic representations of
reality that are accurate or as accurate as possible (i.e., bounded rationality).
Learning within this account is defined as the process of building new representa-
tions through information processing. As an object of theorizing, human activity
was gradually discarded from the mainstream of organization studies in three key
steps. First, Adam Smith (2003/1776) in 1776, in his famous analysis of the division
of labor and the pin factory, modeled industrial work as a combination of what he
called “operations,” i.e., segments of activity which can be accurately and
completely reproduced. Acting was, thus, separated from learning — operations
are stabilized forms of action, devoid of learning dynamics. Second, 140 years later,
Taylor (1972/1911) applied Smith’s key idea to the practice of manufacturing, by
separating design and execution and transforming Smith’s operations into standard
tasks that can be unequivocally formalized, objectified, repeated, and quantified
through the equation “activity = measurable time.”

In the third step, Herbert Simon announced in 1957 (Simon 1957, p. xlvi) that he
would “emphasize decisions and their underlying cognitive processes, while
de-emphasizing action.” He had earlier drawn inspiration from the pragmatists’
analysis of human action, citing Dewey’s Human Nature and Conduct in 1947
(Simon 1947; quoted in Cohen 2007, p. 776). But, he adopted another rationale in
1957: to benefit from the phenomenal development of computer technologies that
he himself had pioneered, it was more appropriate to model organizations as
information processors than social activity systems. In replacing substantive with
procedural rationality, Simon was admitting that real situations are too complex to
be accurately represented. He saved what could be saved in the rationalist view of
learning, by shifting the learning process from objectifying/optimizing action to
objectifying/improving thought about action. In the cognitivist perspective, sub-
jects learn as they follow reasoning procedures that allow them to determine
effective courses of action in complex and unpredictable situations. An
information-based paradigm of organizations, focused on decision-making, infor-
mation processing, and cognition, thus came to prevail over activity-based views of
organization.

Such objectifying views of learning try to reconcile individualism (i.e., learning
and knowledge as attributes of individuals) with holism (i.e., learning and
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knowledge as attributes of social organizations). Simon’s representations are log-
ical (i.e., computable) models that can equally well be based on individual physi-
ological substrates (e.g., human brains) or material substrates (e.g., computers) that
can be appropriated by organizations. Learning then appears as a cognitive process
which can be subjective (acquiring new mental representations) as well as techno-
logical and social (developing artificial systems).

7.1.2  Activity Is Creative

The representational paradigm proved useful to analyze ordinary situations but
insufficient to understand innovation, improvisation, crisis management, and all
situations involving intense situated learning. In view of such limitations, some
scholars have stressed that learning is embedded in socially situated action, directed
by goals (Billett 1996, 1998, 2001). Their analysis converges with pragmatist
theories of action that question the rationalist separation between repetitive and
creative action. From their perspective, human action is intrinsically creative, and
human creativity is intrinsically rooted in activity (Dewey 1916/2005; Joas 1996).
This implies that practice and experience play a key role in learning processes.
However, it is suggested here that practice and experience should not be understood
as the subjective engagement of individuals, but as inherently social and rooted in
organized collective activity.

7.2 Practice and Practice-Based Learning Are Not
Individual

7.2.1 Practice and Thought Are Dialogical

It is difficult to understand the dynamics of continuous learning if analysis focuses
solely on individuals’ subjective engagement in activity. As stressed by the prag-
matist philosophers Peirce (1979) and Mead (1934) at the beginning of the twen-
tieth century, action and learning are not subjective, but intrinsically dialogical.
Thought is always addressed, even in situations of apparently lone meditation,
when the Self exposes ideas and acts to the judgment of the “generalized other”
(Mead 1934-2006) or the socialized “me”: “The ‘I’ addresses the ‘me’: Meditation
is dialogue” (Peirce 1979, pp. 258-259). The theory of dialogism was later devel-
oped by Bakhtin (1981), who argues that the visible author of thought and discourse
actually shares authorship with multiple indirect authors, that is, the actor to whom
one responds, the actor whose future answer is anticipated, the past actors whose
experience inspires present discourses, etc. The way of doing things depends not
only on who does but also on the addressees of action. Learning, too, is dialogical:
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we learn through responses to others and through others’ responses. For Vygotsky,
the starting point of thought development in the child’s learning process is “the
social, collective activity of the child” (Vygotsky 1986, p. 228). In work situations,
activity is a response and a call to other activities. Its meaning is relational: “in
ordinary everyday behavior, in what sense can we examine a talking unless we
bring a hearing along with it into account? Or a writing without a reading? Or a
buying without a selling?” (Dewey and Bentley 2008, p. 126). The creative or
adaptive process of learning results from the permanent, rebounding ping-pong of
collective activity, be it called “transaction” (Dewey and Bentley 2008), “circular
response” (Follett 1924/1995), “conversation of gestures” (Mead 1934), or “dia-
logue” (Bakhtin 1981), in which the otherness of others provides an ongoing source
of learning through self-distance and reflexivity (Tsoukas 2009).

7.2.2 Practice Has a Social Motive

As stressed by Billett (1996), goals play an important role in learning. But the
notion of “goal” is ambiguous. For example, in a railway company, computer
engineers are in charge of maintaining the software that is used to manage counter
reservations. When achieving this task, do they assist the counter agents or the
travelers who want to make reservations? Leontiev (1959-1981) explains the
distinction between the immediate goal and the final motive of action through the
example of a tribe out hunting. The beaters shout to make game flee (i.e., immediate
goal), so that the hunters can kill animals (i.e., intermediate goal) and the tribe can
have food (i.e., final social motive). The more complex the division of labor, the
greater the distance between goal and motive. Ultimately, the sense of work is
linked with the motive: the beaters can develop sophisticated shouting techniques;
however, the sense of their activity rests upon the necessity of food.

7.2.3 Practice Is Socially Organized

This chapter discusses goals and motives, not as psychological intentions, but as
social purposes. To meet social motives, inquiring, learning, and acting are embed-
ded in organizations and involve organizational artifacts. The tribal hunt involves
division of labor (e.g., beaters, hunters, cooks), tooling (e.g., bows, arrows, drums,
etc.), rules, etc. Practices are socially organized, as Lave (1988) reminds us: “What
we call cognition is in fact a complex social phenomenon. ‘Cognition’ observed in
everyday practice is distributed — stretched over, not divided among — mind, body,
activity and culturally organized settings” (1988: 1, quoted by Star 1998, p. 297).
Practices are organized and take place in an organization, and, reciprocally, orga-
nization shows within practices.



7 Learning as Transforming Collective Activity Through Dialogical Inquiries 149

To sum up, practice plays a key role in learning processes. It is not strictly
subjective and individual, but it is dialogical, socially organized and it targets
socially defined motives. Let us now explore the relationship between practice
and learning.

7.3 Learning Is a Dialogical Inquiry About Habits

7.3.1 From Activity to Practice: Mediation Through Triadic
Signs

Learning is situated, but what does “situation” mean? Dualism tends to describe
organizational situations as objective entities, enforced on actors through their
physical and preperceptual necessity. In reality, situations are always accessed
through semiotic mediations: accounting figures, technical records, coworker’s
facial expressions, customer’s discourse, control screens, etc. Past experience,
generic classes of situations, and social conventions are attached to those media-
tions (Lorino 2001). For example, the accounting system was designed for a certain
type of organization, and the control screen was designed on the basis of a specific
model of user practices. Mediations connect the singular situation with social and
historical experience. They help to define and delineate what is perceived as the
“situation,” its spatial and temporal boundaries, its participants, and its prominent
elements. They precondition the potential perceptions and interpretations. Actors
never experience reality as a blank page.

So, how do the respective concepts of “activity” and “practice” relate to the
situation? Are they observed, unique behaviors, or social archetypes, “genres” in
the Bakhtinian vocabulary (Bakhtin 1986)? Organization scholars hesitate between
two views of “practice,” either as a social scheme of action — for example, a
professional practice — or as a situated and singular occurrence, what people
actually do, here and now. Some authors make this distinction explicit, by using
different qualifiers such as “espoused practice” and “actual practice” (Brown and
Duguid 1991, p. 41) or “ostensive routine” and “performative routine” (Feldman
and Pentland 2003). However, such dichotomies echo the rationalist “representa-
tion” versus “reality” dualism. Schatzki (2002, 2005) characterizes the relationship
between activity and practice as a hierarchical inclusion, “human activities are
inherently part of social practices” (Schatzki 2005, p. 468), while other authors
(Vygotsky 1986; Clot 2008; Lorino 2005) instead view social practices as generic
artifacts that mediate, in a semiotic sense (Eco 1985, p. 52), rather than contain,
situated activity.

What does “mediated” (Wertsch 2007, pp. 178—181) mean here? To be mean-
ingful, situated singular acts must be connected with socially derived generic
meanings, based on social experience, through systems of signs such as language,
accounting, tooling, etc. As soon as an act refers to something other than the
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immediate evidence of a physical transformation of the situation, here and now, as
soon as it can be recognized by social beings as meaning something, pointing, for
example, to antecedents (what happened before?), or to an expected future (what
comes next?), or to past similar occurrences (that reminds me of. . .), or to generic
uses of a tool (using accounting figures to control budget variances), then the act
ceases to be a singular transformation of the world and becomes a sign pointing to
classes of meaning. Learning is based on this characterization of singular acts as
signs of generic classes. The semiotic mediation (Peirce 1992; Vygotsky 1986) of
action is not a contingent external appendix to normal activity, but an intrinsic
component of all conscious activity. It links the “meaning (znachenie), which
reflects a general concept, with a sense (smys/), which depends on the context”
(Kozulin 1986, p. xvii).

Distinct from Saussure’s (1983) definition of a sign as a static signifier/signified
dyad, Peirce’s (1992) triadic theory of interpretation views the sign as a thing that
makes something point to something else, “A makes O mean B,” leading to the
dynamic process of a cascading semiosis, moving from O-A to O-B and then to
O-C, etc. (Peirce 1931-1958; Eco 1988, 1992). It is thus the constitutive charac-
teristic of a triadic sign to belong simultaneously to a unique situation and to
cultural and social classes of meaning, “to convey an idea about a thing” (Peirce
1998, p. 4), a generic idea about a singular thing: “in addition to denoting objects,
every sign signifies characters or qualities. We have a direct knowledge of real
objects in every experiential reaction... These are directly hic et nunc. But we
extend the category and speak of numberless real objects with which we are not in
direct reaction” (Peirce 1998; Lorino 2014).

The pragmatist semiotic mediation does not express static classifications, as
logical inferences do (“Socrates is a man...” =“Socrates belongs to the class of
men”), but the dynamic transformation of the situation. If my neighbor starts cutting
wood, I understand the situation as “cut wood =log,” “cut wood = fire,” and “cut
wood = heating in winter.” In these relationships, the sign “=" does not reflect
static equivalences (“log” belongs to the general class of “fuel for the fireplace,”
“fuel for the fireplace” to the class of “heating resources”), but active constructions:
“cutting logs” makes “this piece of wood” mean “log,” it makes “this piece of
wood” mean “fire,” etc. The action of cutting triggers meaning and new actions
(I can offer to help my neighbor, I can decide to cut wood too, etc.). Maybe, before
this act of cutting, no one would have thought of this branch as a log.

Signs are anything which introduces meaning into the situation: gestures, facial
expressions, words, tone of voice, silences, tools, the strange sound of the engine,
and the tense expression of my colleague. Mediation is the core of learning. It
extends the temporal and spatial boundaries of the perceptible situation (Bakhtin
1981). It enacts social experience in this particular situation, here and now; it
transforms situated unique activity into thinkable, recordable, debatable, and trans-
formable issues.
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7.3.2 Habits: The Language of Activity

Processes that are socially meaningful can involve a variety of signs, but they
generally refer to some final system of signs — a core language. For example,
conversation can involve gestures, and facial expressions, but generally give the
central role to natural language. Financial management is based on the accounting
language. Hence, the question: does activity involve a specific core language? Is
there a language of activity, i.e., socially shared segments of meaning, cut out from
the continuum of action (Eco 1988), to transform singular acts into meaningful
forms of expression?

“Socially shared segments of meaningful activity,” this is the very definition of
“habits” in the pragmatist theory of habits (Peirce 1931-1958, 1992; Dewey 1938—
1980). Habits are experience-based classes of acts that become, through cultural
familiarity, “significant gestures” (Mead 1934, p. 47): “gestures become significant
symbols when they implicitly arouse in the individual making them the same
responses which they explicitly arouse in other individuals.” Significant gestures
are acts arousing acts, through habits (Dewey 1922/1957). For example, I see the
bus driver moving his arms and eyes in a certain way, and I think “he is driving” —
there is a generic class of action called “driving” in my culture, which makes some
type of activity recognizable and nameable.

Peirce defined habits as the “ultimate intellectual interpretant” (Peirce 1998,
p- 430), meaning that ultimately, any form of interpretation, for example, the usual
meaning of a word or the normal use of a tool, involves habits. In this view, action —
not discourse — is the ultima ratio of experience (Cohen 2007). As suggested by
Peirce (1998), “the real and living logical conclusion is habit; the verbal formula-
tion merely expresses it” (p. 418). Habits connect the singularity of any particular
action with socially built classes of meaning: “the habits must be known by
experience which however exhibits singulars only (...).” Habits introduce the
past and the expected future, the final purpose, and other activities taking place
elsewhere into the activity in progress. For example, when my neighbor cuts wood,
due to the habitual nature of this action, I anticipate future steps (e.g., logs will be
stored in the basement, they will be used to make fire), I build the past (e.g., for the
last years, every year at the same period, my neighbor cut wood for winter; a few
weeks ago, he felled a tree in his garden), I connect this action with other actions
(e.g., his wife is emptying and cleaning the basement), etc. Habits make activity
recognizable and expectable, an object of communication and critique, of memory
and transformation, inhabited by history and society. Like words in Bakhtin’s
analysis of discourse, habits “have the taste of a profession, a genre, a tendency, a
party, a particular work, a particular person, a generation, an age group, the day and
hour” (Bakhtin 1981, p. 293). A habit is neither effected activity, “a performative
routine,” nor an artifact representing activity, “an ostensive routine,” like scripts or
procedures. It is dispositional, “a disposition to act in certain ways on certain
conditions” (Peirce 1992, pp. 549-550). Habits can be combined through the
syntactic rules of organized activity: coordinating and synchronizing rules (e.g.,
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“designing and testing must be synchronized”), normal sequences (e.g., “authoriz-
ing takes place before paying”), functional complementarities (e.g., “taking the
customer’s order” and “scheduling delivery” are complementary), or mutual exclu-
sions (e.g., “purchasing” and “auditing purchases” are not compatible).

7.3.3 Learning Is a Continuous Inquiry About Habits

Eco (1985) stresses that texts are always incomplete — hence the necessary active
cooperation of the reader in building the meaning of the text. Just as any text
weaves words with blank spaces of “non-told,” any activity weaves acts with blank
spaces of “non-acted,” requiring a specific effort of participants in the situation to
actively fill the blanks, make sense, and act in their turn. Through this effort, actors
deal with the situation. Like the meaning of speech, the meaning of activity
fundamentally depends on the situation (Suchman 1987; Follett 1925-2003). Situ-
ations (Suchman 1987; Dewey 1938/1980) are partly uncontrollable and uncertain,
and they can defeat habits. In such cases, the course of action is disrupted and the
meaning of the situation must be rebuilt, to adapt or recreate habits. This type of
social process, triggered by doubt and the difficulty of carrying on acting in the
habitual way, corresponds to what pragmatists Peirce (1992) and Dewey (1938/
1980) and ethnomethodology (Garfinkel 1967) called “inquiry.” The inquiry faces a
disruptive situation and aims at habit adaptation. It closely interlaces narrative
thought, to build a hypothesis defined as a plausible narrative which makes the
situation intelligible; logical reasoning, to deduce testable propositions from
hypotheses; and experimental action, to test propositions empirically. The inquiry
is dialogical: it does not involve a single voice, but multiple voices responding to
each other, in the continuous search for meaning. The dialogue outcomes are not
predictable for any of the participants. Therefore, unpredictable novelty can emerge
from the dialogical exchange. When felicitous, the inquiry generates new habits,
which will be tentatively, fallibly activated in the future course of experience.

In summary, habits continuously emerge from activity-focused inquiries, and
inquiries are continuously triggered by the need to adapt or reinvent habits in new
classes of situations. The learning process can thus be defined as the dialogical and
recursive combination of habits and situated inquiries. It is often invisible, since
habits are perceived by actors as obvious, and most inquiries are informal and little
verbalized. The meaning of collective activity shapes and evolves through the
ongoing recursion