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The beginning of the 21th century has been marked by considerable progress towards the
understanding of the processes involved in learning. These advances have paved the way for a new
point of view in the field of education: this consists in taking into account the cognitive and
neurocognitive functioning of the student to enable the construction of knowledge and school skills.
One way to achieve this scientifically ambitious objective is to renew educational tools based on the
most recent research. Learnings at school is an activity that is slow to acquire and that requires a
significant cognitive and emotional regulation of the student's activity. The quality of this school-based
learning depends in particular on the student's ability to mobilize these self-regulation (SR) processes
(Gathercole et al., 2004; Lubin et al., 2016; Rossi, 2015; Roy, 2015).
Cognitive SR processes, also known as executive functions (EF), refer to a set of cognitive
functions involved in the control and execution of goal-directed behaviors (Roy et al., 2012). During
complex tasks, EFs make it possible to control and coordinate the cognitive actions and operations
being resolved. They include, in a more or less consensual manner, cognitive skills of flexibility,
inhibition, updating in working memory, goal-oriented planning, problem solving, attentive
supervision, and hypothesis generation (Diamond, 2013; Miyake et al., 2000). EFs are involved in the
control and regulation of behavior, including planning, comparing and selecting behavioral sequences
for the pursuit of a goal. They are essential for academic learning (Molfese et al., 2010; Monette, et
al., 2011, Rossi, 2015), including mathematical (Bull and Scerif, 2001; Lubin et al., 2016) and reading
(Lubin et al., 2016; Nevo and Breznitz, 2011) skills. It is also known that low executive ability increases
the probability of academic failure (Alloway et al., 2009). These cognitive AR processes are identified
as cold components of executive functioning in that they do not involve, in the foreground, any
particular emotional state, and rather bear a certain logical, abstract and decontextualized logic. Some
emotional SR processes are also identified hot components of EFs, such as emotional decision-making
and, more generally, social cognition (Roy et al., 2012).
All of these cold and hot SR processes are essential to academic success (Alexander, Entwistle
& Kabbani, 2001; Blair & Diamond, 2008; Blair & Raver, 2015; Haelewyck & Palmadessa, 2007; NaderGrobois, 2007; O'Shaughnessy et al., 2003). Thus, Nader-Grosbois (2007) distinguishes three selfregulatory strategies mobilized by the learner: (1) cognitive strategies, which include goal
identification, planning, exploration of means, attention SR and self-evaluation; (2) sociocommunicative self-regulatory strategies, which are distinguished by solicitations and responses, and
the regulation of behaviour towards the environment; and, finally, (3) motivational and emotional selfregulatory strategies, which belong more to the personal sphere . We will be particularly interested in
the cognitive and emotional SR strategies involved in learning as well as in the students' capacities to
become aware of these strategies and to mobilize them appropriately in school contexts which are
identified by metacognition (MC).
MC refers to a person's knowledge of his or her own cognitive processes and appears to be
one of the most relevant indicators for promoting effective learning (Flavell, 1976; Veenman, Wilhelm
& Beishuizen, 2004; Vukman & Licardo, 2010; Zohar & Barzilai, 2013). A distinction must be made,
however, between metacognitive knowledge and metacognitive skills. Metacognitive knowledge is

defined by the declarative knowledge that a person has of him/herself as a learner and of the factors
that influence his/her performance (Flavell, 1979). Metacognitive skills refer to the knowledge that a
person needs to regulate and to the control of his or her own learning activities (Flavell, 1992), which
makes them very similar to SR.
Brain imaging research underscores the interdependence of SR and MC in highlighting a
common neural network including the prefrontal cortex, involved in both SR (Casey et al, 2005;
Langner, Leiberg, Hoffstaedter, & Eickhoff, 2018) and MC (Clark & Dumas, 2016). The late maturation
of the brain regions underlying them (Gotgay et al., 2004) explains their slow development from
childhood to late adolescence (Diamond, 2013; Lockle & Schneider, 2006; Schneider, 2008).
Given the critical role of SR and MC in academic success, various types of educational programs
have been designed and implemented in the classroom or in cognitive remediation in order to put
them into practice. The results of these research works are indicative of the contrasting impacts
depending on the practical processes, the targeted learning framework and the implementation
contexts.
Some programs are based on repeated training of cognitive SR tests involving one or more EFs,
in which possible transfer effects on tasks involving similar processes (near transfer) or on other tasks
(far transfer) are measured. These studies have shown a near transfer effect (Blair, 2016; Diamond,
2013; Diamond et al., 2007; Diamond & Lee, 2011; Diamond & Ling, 2016; Kassai, Demetrovics &
Takacs, 2019). The far transfer effects have yet to be widely demonstrated (Jacob & Parkinson, 2015;
Kassai et al., 2019; Melby-Lervag & Hulme, 2013; Titz & Karbach, 2014).
Other programs, offering individual remediation for SR and MC in children with atypical
development, appear to have more far transfer effects. Emotional SR and MC programs have an impact
on children with behavioral and conduct disorders (Houssa, Volckaert, Nader-Grosbois & Noël, 2017)
by significantly reducing their agitation behaviour and their lack of concentration and by promoting
better emotional regulation and academic performance. Some programs combining cognitive RA and
CD interventions also allow school-aged children with learning difficulties to acquire metacognitive
strategies but also to transfer some of the strategies learned into problem-solving exercises (Bosson,
2008). Furthermore, metacognitive training programs have shown an improvement in school
performance, particularly in children with intellectual deficiency (Büchel and Paour, 2005; Pennequin,
2011) and adolescents with conduct disorder (Pennequin, 2013). Finally, several remediation programs
are available to children with ADHD or learning disabilities (Programme d'Intervention sur les Fonctions
Attentionnelles et Métacognitives, PIFAM, Luissier, 2013; développement des habiletés exécutives,
Gagné, 2016, 2018; enseignement explicite des habiletés métacognitives, Caron, 2016) and indicate
significant positive outcomes from a clinical point of view that are, however, not systematically
evaluated.
However, there are only a few programs that are implemented by teachers during school hours
and made available to all their students in order to develop methodology and learning tools. On the
one hand, a few, based on interventions associating cognitive AR and MC and carried out by the
teacher with preschool (Cèbe, 1998; Rossi et al., 2012) and school-age students (Lubin et al., 2012),
reveal transfer effects on learning. On the other hand, others aim to make students aware of these

tools of thought by sensitizing them to their organ of thought - the brain - and to the neural
mechanisms that underlie the learning process. These pedagogical programs carried out in class on
brain discovery, namely its functioning and its plasticity have shown a positive impact on students'
motivation and academic performance (Blanchette Sarrasin et al., 2018; Lanoë et al., 2015).
In summary, intervention programs focusing solely on cognitive SR training do not seem to be
sufficient to promote far transfer in academic learning. Programs that focus on both SR and MC seem
to be more relevant for impacting academic learning. Nevertheless, to our knowledge, there has been
no joint program on brain discovery, cognitive and emotional SR and MC that has been implemented
by teachers in the classroom and made available to all students.
These programs would gain from being implemented in the classroom by combining learning
by playing, which might then provide a learning base and serve as a pedagogical lever for improving
the processes involved in learning. This concept, used in psychology and education sciences, would
improve social competence as well as children's SR or ability to manage their behaviours and emotions
(Tominey & McClelland, 2011; Weisberg, Hirsh-Pasek, Golinkoff, Kittredge, Klahr, 2016; Yogman et al.,
2018). There are two types of play : free and guided, both of which are important for children’s social
and academic development (Hassinger-Das et al., 2017; Hirsh-Paseck, Gollinkoff & Eyer, 2003; HirshPaseck et al., 2015; Singer, Golinkoff & Hirsh-Pasek, 2006).
Free play is a play based on the child’s initiative, in which he/she creates his/her rules and uses
toys independently. Guided play is a play where the adult shapes the play environment with a specific
learning goal in mind. It is defined as a gaming activity in which the adult shapes the environment to
optimize the child's learning. This refers to Vygotski's (1985) theoretical approach and its zone of
proximal development, which stipulates that the most effective learning takes place within a social
context in which the adult guides the child in his/her skills development.
The board game, when used with well-defined goals, belongs to this register of the play. The
playful character of the game in relation to school work gives it a particular status. Some studies
highlight the contribution of guided play, and in particular the use of board games, to school learning
such as mathematics (Ramani & Siegler, 2011; Siegler & Ramani, 2008) or reading (Bergen & Mauer,
2000; Christie & Enz, 1992; Hassinger-Das et al., 2016). Nevertheless, its use is often limited to
kindergarten. Yet its contributions are recognized in the remediation area, where the psychologist, the
specialist in orthopedagogy or the specialized teacher often use it as a basis to work on certain
functions. In this context, it is not a question of playing for the sake of playing, but of learning by
playing. The board game is then merely a medium to put the targeted cognitive skills into action and
allow a better piloting of these skills.
The objective of the "JEuMETACOGITE" project is to assess, in a classroom, the effects of a
pedagogical program reinforcing SR capacities through a metacognitive approach based on board
games among primary school students.
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