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Abstract

Objective: Emotional competences (EC) are important for social and academic outcomes and positive life
trajectories. Due to their social setting and tendency to stimulate intrinsic motivation, board games may constitute
efficient learning tools for promoting socioemotional development in children. The current project therefore aimed
at developing and testing three theory-driven board games explicitly targeting EC. First, we explored the quality of
these EC games in terms of game experience, compared to off-the-shelf games (without an EC focus). Second, we
tested whether targeted EC were linked to game experience in the EC games by measuring associations between
children’s trait EC and subjective effort and difficulty during gameplay.

Materials and Methods: Children (N=177) aged 8-12 years old were randomly assigned to a four-session
protocol that comprised EC board games (experimental group) or off-the-shelf board games (control group). At
baseline, participants’ trait EC (emotion recognition, differentiation, and cognitive reappraisal) were assessed,
while game experience (e.g., positive and negative affect, flow and immersion, difficulty, and effort) was
assessed after each game.

Results: Both groups perceived the games they played as positive and playable. Furthermore, regression
analyses showed that higher trait EC was linked to lower self-reported effort and difficulty in two of the EC
board games focusing on emotion recognition and differentiation.

Conclusion: The present study shows that the board games on EC designed for children seem to elicit game
experiences comparable to off-the-shelf games. Moreover, children’s trait EC were linked to subjective game
experience in two of the three games. Future interventions should examine the potential of the novel games to
promote EC.

Keywords: Emotional competences, Emotion recognition, Emotion differentiation, Cognitive reappraisal, Play,
Board games

Introduction

MOTIONS AND EMOTIONAL competences (EC) play a

crucial role at school, impacting social and academic
outcomes.' For instance, experiencing positive emotions
can stimulate learning and skill acquisition, promote explo-
ration, optimism, and success,” and enhance academic grades
through higher intrinsic motivation and self-regulated
learning.* Positive emotions can also diminish harmful ef-
fects of stress and pressure on learning.” In contrast, negative
emotions (e.g., frustration, disappointment, hopelessness,

and boredom) can negatively impact motivation and learning
processes.® EC are integral to emotional experience because
they characterize how individuals experience, express,
identify, understand, use, and regulate their own and others’
emotions in an adaptive way.”®

To assure optimal learning conditions, schools thus benefit
from teaching children to recognize, differentiate, and
adaptively regulate their emotions. Moreover, EC have a
positive impact on learning by enhancing teacher-student
relationships, social competences, and school-related be-
liefs.>® Since many mental disorders have been linked to
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poor EC,' promoting EC in schools could represent one
potential protective factor against the development of psy-
chopathologies. Given the benefits of including EC into the
academic curriculum, an increasing number of socio-
emotional learning (SEL) programs have been developed for
the school context.'""'? Meta-analyses evaluating long-term
and large-scale benefits have shown not only social and
emotional but also academic gains.>'*'*

Emotional competences

The current article focuses on emotion recognition, dif-
ferentiation, and adaptive emotion regulation (i.e., cognitive
reappraisal) as signature EC that have been linked to ada;z)-
tive functioning and positive long-term outcomes.>!%15-21

Emotion recognition is the ability to accurately recognize
other peoples’ emotions based on nonverbal facial, vocal,
and bodily cues.” It supports other emotional and social
competences,”>** including the regulation of social interac-
tions; it helps people to infer others’ affective states, to
predict their intentions, to understand behaviors, and to adapt
one’s own emotions.”*>

Emotion differentiation (or granularity) is the ability to
describe one’s own affective experiences in differentiated and
specific emotion labels.'”'®?°% An individual with high
differentiation capabilities uses different emotion labels for
various subjective feelings, whereas someone with low dif-
ferentiation capabilities uses emotion words interchangeably
for a general pleasant or unpleasant state. Labeling a subjec-
tive feeling activates emotion-specific knowledge about its
causes, appraisal patterns, specific contexts, and possible
consequences.'® Therefore, accurately labeling emotions
helps to adaptively respond to emotion-eliciting situations and
to choose appropriate emotion regulation strategies, prevents
from misattribution errors,29 and contributes to adaptive
functioning.'>!8-30:3!1

Emotion regulation characterizes the processes through
which people influence the emotions they have, when they
have them, and how they experience and express them.* The
frequent use of adaptive strategies is positively related to
health, relational, academic, and professional success.>> One
of the most studied adaptive strategies is cognitive re-
appraisal, which refers to reinterpreting a situation in a dif-
ferent light to change its emotional impact.>*® Cognitive
reappraisal has been shown to be adaptive and highly ef-
fective in downregulating the subjective experience and
psychophysiological (e.g., cardiovascular and electrodermal)
correlates of emotions.””"

Research has shown that these EC are closely intertwined,
such that emotion differentiation is related to emotion rec-
ognition in others,”” and that emotion differentiation is a
necessary precursor to adaptively regulate emotions.'>?*%°
However, since they focus on specific domains and can be
measured independently, we aimed to target these three EC
with the EC games in the current study.

Play and emotional competences

Play in general, and games more specifically, have been
considered as potential learning mechanisms throughout
childhood.*™®** Games may foster learning of various con-
cepts and competences, including EC, through several
mechanisms: they provide active and experience-based
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learning opportunities,*” elicit longer sustained attention,*®

facilitate understanding,*’ provide immediate feedback, and
give children a sense of control.**® The presence of peers
encourages players to persist longer while facing challenges
and to be more creative during problem-solving.*'** More-
over, games trigger intrinsic motivation and gositive emo-
tions (e.g., amusement, fun, and pleasure).‘w’5

Games also show promising results when used as educa-
tional tools®®*'=53 and may be promising in SEL programs
to promote EC.***' Researchers identify three levels on
which board games may promote SEL skills*': on the skill-
level, children can practice a skill during game play. On the
interactional level, children use the skill with each other.
Finally, the mediated level further enhances learning with the
help of facilitators (e.g., therapists and teachers). Interest-
ingly, many educational §ames transmit knowledge in a
question-answer manner.”* However, to sustain the devel-
opment of a competence, the game mechanics must go be-
yond transmitting knowledge and favor the use and training
of specific competences during game play.

Present study

Given the importance of promoting EC in children and the
potential of board games to foster behavior change, the
current project aimed at designing games that specifically
target EC, that is, those that have EC as explicit topics as well
as that EC have to be used and thus practiced during game
play. A team of psychologists developed several prototypes,
which were improved through play-testing sessions with
children, researchers in affective sciences, and professional
game designers. They resulted in the Recognition Game, the
Differentiation Game, and the Reappraisal Game.

The present article reports first analyses of the EC board
games experience. Therefore, we have tested on one hand, the
game experience during play as reflected by children’s reports,
and, on the other hand, the way in which children’s trait EC
are linked to game experience while playing the games.

First, we compared the quality of the EC games to com-
mercially available, off-the-shelf games using similar game
mechanics, but with no explicit focus on emotion. The goal
was to explore how the EC games would differ in terms of
game experience from already published games. For this
purpose, a questionnaire designed to test digital game ex-
perience (positive and negative emotions, immersion and
flow, difficulty, and effort) in adults was adapted for children
and board games.

Second, we examined whether children’s EC traits would
be linked to their game experience during EC board game
play. Based on the assumption that the players’ competences
challenged in a game actually contribute to their game ex-
perience,” we expected that the targeted EC are linked to
difficulty and effort experienced during game play. Specifi-
cally, we hypothesized that children would rate the games
easier and less effortful if they scored higher on emotion
recognition and differentiation for the Recognition Game, on
emotion differentiation and reappraisal for the Differentia-
tion Game, and on reappraisal for the Reappraisal Game.
Given that playing off-the-shelf board games might con-
tribute to children’s development and promote various cog-
nitive, social, and EC, we also explored the associations
between trait EC and game experience.
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BOARD GAMES AND EMOTIONAL COMPETENCES

Methods
Participants

Six public and private schools were recruited in French-
speaking Swiss cantons (Geneva and Vaud), resulting in 177
participants aged 8-12 years with varying socioeconomic
backgrounds and 46 different nationalities. The study was
approved by the Ethics Committee of the Faculty of Psy-
chology and Educational Sciences at the University of
Geneva, Switzerland. Parents’ written informed consent and
demographic information were obtained before children’s
participation. Three children were excluded due to insuffi-
cient language skills or previous participation in playing the
games. This resulted in a sample of 174 participants (95
boys, 79 girls). For demographic information see Table 1.

Design

The games were tested in a program of four, 90-minute
sessions. Children of the same school were randomly as-
signed to experimental or control playgroups of 9-10 chil-
dren on average. In the first session, participants completed
trait EC measures. In the three following sessions, children in
the experimental condition played the three EC board games
(one per session), while the control participants played three
off-the-shelf games matched in terms of game mechanics,
but without explicit emotional content. After each session,
they reported their game experience. The order of the
games was counterbalanced across groups. The groups
did not differ in gender distribution [12(1, N=174)=0.92,
P=0.338].

Games

The Recognition Game targets emotion expression and
recognition. Each turn, a player expresses a sentence (e.g.,
“My mother forgot my birthday!’’) while conveying one of
six emotions from a list (e.g., happy, sad, frustrated, and so
on) to their group; the group determines the emotion which is
being conveyed. Because the sentence and the emotion are
selected at random, they could be congruent or not. Children
in the control condition played Mimtoo,>® a pantomime game
with two competing groups. Taking turns, a player of each
group mimes as many sentences (subject and action) as
possible to his group in a given time.

The Differentiation Game targets emotion differentiation
and reappraisal. Players convey a distinct set of events to
their group by referring to them with one emotion word. The
more precise the emotional label, the better the group can
identify the target event among similar distractors. Players
also need to reappraise the event using other player’s per-
spectives and be aware that different emotions can occur
depending on the interpretation one gives to an event.
Children in the control condition played Codenames,>’
which has similar mechanics but no emotional content—
players convey words instead of emotional events, using
related terms instead of emotional words.

The Reappraisal Game is a cooperative story-telling game
targeting cognitive reappraisal. Each player adds different
elements from cards (e.g., princess and forest) to the story.
Toward the end, ‘“‘complications’ eliciting negative emo-
tions are introduced into the story; these complications have
to be reappraised with a specific cognitive reappraisal strat-
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egy (e.g., reinterpretation, thinking about resources, and
acceptance).’® This game was compared to Once Upon A
Time (OUAT),’® a cooperative story-telling game without
any mechanisms instigating negative twists in the narrative
or reappraisal.

For more detailed information about the games, see Ta-
ble 1 and Supplementary Data.

Measures of trait emotional competences

French versions of the questionnaires were administered
individually on tablets.

Emotion recognition was assessed with the Geneva
Emotion Recognition Test—Short (GERT—S),59’60 an eco-
logical measure of multimodal emotion recognition. Four-
teen emotions were displayed in 42 short videos of actors
pronouncing nonwords. After each video, the 14 emotions
are displayed on the screen and participants are asked to
choose the emotion expressed by the actor. Cronbach’s alpha
was 0.76, which is acceptable, but slightly below the value
found in the validation articles.

Emotion differentiation was measured with a 7-item
subscale of the Emotion Awareness Questionnaire (EAQ),
which has previously been validated in children (e.g., “It is
difficult to know whether I feel sad or angry or something
else.””).**®! The subscale assesses self-reported emotional
clarity on a 3-point scale. The Cronbach’s alpha obtained in
our sample («=0.72) is acceptable and even slightly above
the value from the validation article.

The habitual use of cognitive reappraisal was assessed
with the reappraisal subscale (six items) of the Emotion
Regulation Questionnaire (ERQ) (Seguin J, Emotion Reg-
ulation Questionnaire—French version, unpublished
data).%>%* We used a 7-point scale version for children (e.g.,
““I control my emotions by changing the way I think about
the situation I’'min’”). The Cronbach’s alpha obtained in our
sample (z=0.83) was good and corresponds to the ones
found in the children version of the ERQ.63

Game experience

To our knowledge, no French questionnaire assessing
board game experience in children is currently available. We
therefore translated into French the Game Experience
Questionnaire (GEQ),** assessing digital game experience
and originally validated in adults, and adapted it for children
and board games (Board Game Experience Questionnaire,
BGEQ; see Supplementary Data). The newly adapted ques-
tionnaire assesses positive and negative affect, flow and
immersion, difficulty, and effort on a 5-point scale.

Analyses

First, each EC board game was compared with its control
game on the BGEQ subscales. A separate one-way between-
group MANOVA (multivariate analysis of variance) was run
for each pair of games, with condition (experimental, con-
trol) as between-subjects factor and the five dimensions of
the BGEQ (positive affect, negative affect, flow-immersion,
difficulty, and effort) as dependent variables.

Second, multiple linear regression analyses were per-
formed separately for each game, with the respective EC as
predictors on difficulty and effort. Concretely, we tested the
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TABLE 2. SAMPLE CHARACTERISTICS

Experimental Control Total

Variables Mean SD Mean SD Mean SD Statistics
N 95 79 174
Age (years) 9.91 1.21 10.10 1.45 9.99 1.32 1(159)=0.89, ns
No. of siblings 1.65 1.13 1.53 1.17 1.60 1.14 1(170)=-0.69, ns
SES* 3.09 0.82 3.06 0.83 3.08 0.82 t(157)=-0.30, ns
GERT-S° 41.72 13.61 43.26 14.05 42.43 13.80 1(158)=0.38, ns
EAQ DIFF¢ 2.04 0.37 2.03 0.33 2.03 0.35 1(164)=-0.16, ns
ERQ! 431 1.19 4.26 1.46 4.28 1.32 1(158)=-0.25, ns

Statistics are independent samples #-tests, two-tailed.

aSocweconomlc status: mean of parents’ education and professional situation; 1=1low to 4 =high.
"Emotion recognition as percentage of correct answers on the GERT.

CD1fferent1atlon subscale from the EAQ; 1 =not true to 3 =true.

YHabitual use of cognitive reappraisal from the ERQ; 1=strongly disagree to 7 =strongly agree.
EAQ, Emotion Awareness Questionnaire; ERQ, Emotion Regulation Questionnaire; GERT-S, Geneva Emotion Recognition Test—Short;

ns, non-significant; SD, standard deviation.

following predictors: emotion recognition and differentiation
for the Recognition game; differentiation and cognitive re-
appraisal for the Differentiation game; and cognitive re-
appraisal for the Reappraisal game. In a separate set of
regression analyses, the same variables were tested for the
respective control games.

Results
Descriptive analyses

Independent samples t-tests revealed no significant dif-
ferences on demographic variables and trait EC between
experimental and control groups (Table 2).

Compatrison of EC board games with control games

Figure 1 illustrates self-reported game experience for the
Recognition Game and Mimtoo (Fig. 1A), the Differentiation
Game and Codenames (Fig. 1B), and the Reappraisal Game
and OUAT (Fig. 1C). All games produced patterns of high
positive affect, low negative affect, medium to high flow-
immersion and effort, and medium difficulty. MANOVAs
showed no significant differences on the five dimensions
between the Recognition Game and Mimtoo [Wilks’
A=0.95, F(5, 156)=1.58, P=0.167], between the Differ-

entiation Game and Codenames [Wilks’ A=0.95, F(5,
150)=1.56, P=0.174], and between the Reappraisal Game
and QUAT [Wilks’ A=0.99, F(5, 159)=0.30, P=0.911].

Associations between trait emotional competences
and game experience

For the Recognition Game, difficulty was negatively pre-
dicted by differentiation, but not by recognition. Effort was
negatively predicted by recognition, but not by differentiation.
For the Differentiation Game, difficulty was negatively pre-
dicted by both differentiation and reappraisal; effort was neg-
atively predicted by differentiation only. For the Reappraisal
Game, negative predictions from cognitive reappraisal on dif-
ficulty and effort were not confirmed (Table 3).

As for the control games, the separate multiple linear re-
gressions showed no significant results regarding the associa-
tions between trait EC and game experience for Mimtoo or
OUAT. However, reappraisal positively predicted effort for
Codenames (Table 4).

Discussion

The first goal of the present study was to compare the EC
board games with off-the-shelf games in an exploratory
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FIG. 1.

The five dimensions of the game experience for EC Games (dark gray bars) compared to their respective control

games (light gray bars). Error bars represent t1 standard error. EC, emotional competences.
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TABLE 3. LINEAR REGRESSION RESULTS FOR EMOTIONAL COMPETENCES GAMES

Recognition Game

Differentiation Game Reappraisal Game

Predictors Difficulty Effort Difficulty Effort Difficulty Effort

Recognition b (SD) -1.01 (0.57)  —1.54 (0.75)*

Differentiation b (SD) —0.39 (0.17)®  —0.39 (0.23)  —0.49 (0.18)*  —0.59 (0.19)*

Reappraisal b (SD) -0.18 (0.07) 0.04 (0.07)  0.02 (0.07)  0.13 (0.08)
F (df) 456 (2,80)°  4.09 (2,80)°  7.83 (2,79 483 (2,79 0.11(1,83) 2.8 (1, 83)
R? change 0.102 0.093 0.165 0.109 0.001 0.030

Statistics: unstandardized coefficients (b) with standard deviation (SD) for each predictor, Fisher’s F (df, degrees of freedom) and change

of effect size (R?) for each linear regression.
P<0.01.
PP <0.05.

analysis. Results revealed that the game experience of chil-
dren playing the EC board games was not significantly dif-
ferent to the one of children playing control games.
Therefore, the EC board games seem to trigger a game ex-
perience comparable to the off-the-shelf games’ patterns
(e.g., high positive emotions and immersion) (Fig. 1), which
could be interpreted as an indicator for the quality of the EC
board games.

The second goal was to examine whether the EC targeted
in each of the new games (recognition, differentiation, and
reappraisal) were linked to the perceived game experience.
We hypothesized that higher trait EC would be associated to
lower perceived difficulty of the games and less effort in-
vested in gameplay in the experimental group. Using linear
regression analyses, we identified that certain EC traits were
linked to difficulty and effort during game play as reported
by the children.

For the Recognition Game, the hypothesis was confirmed:
both emotion recognition and differentiation negatively
predicted game experience (differentiation was linked to
difficulty, recognition to effort). This suggests that being able
to draw on a more differentiated emotional vocabulary and to
map those labels on others’ expressions helped the children
to play the game, which was then perceived to be less dif-
ficult or to require less effort.

Game experience of the Differentiation Game was ex-
pected to vary with trait emotion differentiation and cogni-
tive reappraisal. As expected, emotion differentiation skills
were negatively linked to perceived difficulty and effort

while playing the game. Therefore, a differentiated emo-
tional vocabulary seems to benefit gameplay in this game.
The habitual use of reappraisal was only negatively associ-
ated with difficulty. Thus, children who use reappraisal fre-
quently seem to find the Differentiation Game less difficult.
Given this result, we could assume that the game has the
potential to challenge both differentiation and reappraisal
skills. However, the link between reappraisal and effort is not
yet clear and should be further investigated.

In the Reappraisal Game, the habitual use of reappraisal
was not associated to difficulty and effort, contrary to our
hypothesis. A possible explanation is the design of the game:
the challenge to reappraise only occurs at the end of game-
play. For groups that constructed their stories very rapidly,
members may have not been sufficiently invested in their
stories to fully engage in reappraisal. We suggest future
modifications to address this problem, for instance, by in-
corporating more complications that need to be reappraised
throughout the story, facilitating the use of this EC. Another
explanation might be that the game mostly requires the
cognitive component of reappraisal. The game probably does
not induce strong negative emotions needing reappraisal, so
regulation of emotional arousal is only minimally required.
Certain game mechanics, such as high-risk choices, time
constraints, or unexpected negative consequences, have
more potential to increase arousal in players and might be
considered for future adaptations of this game.

Finally, we also explored the links between EC and game
experience in the control games. No significant results were

TABLE 4. LINEAR REGRESSION RESULTS FOR CONTROL GAMES

Mimtoo Codenames Once Upon A Time
Predictors Difficulty Effort Difficulty Effort Difficulty Effort
Recognition b (SD) —-0.62 (0.62) 0.37 (0.62)
Differentiation b (SD)  —-0.02 (0.19) 0.23 (0.19) —-0.16 (0.22) —0.16 (0.22)
Reappraisal b (SD) 0.05 (0.07) 0.20 (0.07)* 0.10 (0.07) 0.10 (0.07)
F (df) 0.51 (2,65 0.83 (2, 65) 0.48 (2, 58) 419 (2,58)° 1.89(1,68) 2.14 (1, 68)
R? change 0.015 0.025 0.016 0.126 0.027 0.031

Statistics: unstandardized coefficients (b) with standard deviation (SD) for each predictor, Fisher’s F (df, degrees of freedom) and change

of effect size (Rz) for each linear regression.
P<0.01.
PP <0.05.
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found for Mimtoo and OUAT. However, reappraisal was
positively associated with effort for Codenames. Interestingly,
this suggests that children with higher reappraisal skills seem
to invest more effort in this game. One possible explanation is
that Codenames might involve reappraisal skills since players
may need to change their interpretation of a specific word
(e.g., find multiple meanings of one word). Further investi-
gation is required to identify the underlying mechanisms ex-
plaining this link.

To summarize, the present study shows that for two of the
three EC board games (Recognition Game and Differentia-
tion Game), children’s trait EC were linked to difficulty and
effort during gameplay. Therefore, we could speculate that
these games might challenge the intended EC, which should
be examined in future studies. The results also call for
modifications of the games, for example, to better implement
cognitive reappraisal in the Reappraisal Game.

Limitations

Despite these promising results, several limitations must
be mentioned. First, the BGEQ was adapted from a ques-
tionnaire on digital games, but has not been validated in an
independent sample with other measures and games be-
forehand. However, the BGEQ had satisfactory psychomet-
ric properties (Supplementary Data). Moreover, despite a
good internal consistency, this is one of the first times when
GERT-S was tested with children.®® Future studies should
further assess the validity of both measures in children.

Another limitation is the reliance on self-reported game
experience without more objective performance measures. In
the current setup, individual performance was difficult to
measure objectively since our games are based on group
discussion and collective answers. Measures of individual
behavior (e.g., number or accuracy of individual answers)
might have an impact on group dynamics. However, we
envision adapting the games in a way that individual per-
formance could be tracked for future studies.

Furthermore, experimenters were not blind to the game they
used. Although the participants were not informed about the
existence of experimental and control conditions, we cannot
rule out that they complied to experimental expectations.

In addition, only a single play session per game may not
reveal strong associations between trait EC and game ex-
perience, since children must first learn the rules and fa-
miliarize themselves with the new game. Future studies
should plan more sessions per game.

Notwithstanding these limitations, the strength of the
study is the large and heterogeneous sample: children were
recruited from different socioeconomic backgrounds and
nationalities in public and private schools.

Conclusions and Future Perspectives

The present study provides first evidence of the potential of
two newly developed EC board games to target and im-
plement emotion recognition, differentiation and cognitive
reappraisal. While a third game certainly needs further mod-
ifications and testing of the game experience (e.g., the re-
appraisal component should be applied throughout the story,
not just at the end), the Recognition and the Differentiation
Games could also benefit from adaptations according to
qualitative feedback from the children, experimenters’ ob-

DELL’ANGELA ET AL.

servations during the study, and the conclusions drawn from
the results above. For example, children suggested a time limit
for the Differentiation Game and an adaptation of its difficulty
level.

In the future, modified versions of the EC board games should
be rigorously tested within a longitudinal intervention study to
investigate their potential to actually improve EC. Such a project
should comprise several play sessions for each game and com-
pare pre-, post-, and follow-up measures of EC between an ex-
perimental and an active control group. Assessing children’s
performance in the games would help to understand how chil-
dren use their EC during gameplay. Also, the spontaneous play
with the games after the intervention could be interesting to
assess, since that could indicate if children perceive them as
games, not only as playful educational material.* Finally, one
could explore possibilities to integrate the games into existing
SEL programs. The games could be easily adapted for clinical
settings, for example for children with developmental disorders
with low EC.%*®

To conclude, this study is a first step in the long process of
designing and testing quality board games to promote EC in
children. Some encouraging results indicate that we are
heading into the right direction, whereas some unexpected
findings point to necessary modifications of the games. Fu-
ture research is required to examine the potential of the board
games to promote EC in intervention studies.
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