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Abstract
In two experimental and exploratory studies, we wanted to test the differentiated effects on preschoolers with
externalizing behavior (EB) of two short-term social information processing (SIP) and Theory of Mind (ToM) training
sessions, in comparison with typically developing (TD) preschoolers or with preschoolers with EB whom didn‟t receive
training. Firstly, nineteen preschoolers presenting a high level of EB problems took part in a pre-test session involving
direct cognitive and socio-cognitive measures (assessing the understanding of emotions, beliefs and social
problem-solving). They were then allocated at random to two experimental groups (ToM or SIP training) and compared
to nineteen TD preschoolers who followed the same procedure. Four experimental groups, EB-ToM group (n=9),
TD-ToM group (n=9), EB-SIP group (n=10), TD SIP-group (n=10), received short training sessions, which were given
by group of three children. All children took part in a post-test session. Secondly, EB-ToM group (n=9) and EB-SIP
group (n=10) was compared to a control group of preschoolers with EB problems (n =9). These preschoolers took part
in pre-test and post-test sessions. Firstly, we tested whether the effectiveness of the training was specific to children
with EB compared to TD children. Although improvement was obtained in typically developing children, larger
improvements were found in the population with EB. Secondly, we compared the potential transfer of learning between
the two types of experimental training in children with EB problems. Results showed some improvement in ToM and in
SIP for both experimental groups. These studies provide some guidelines for training in social cognition aimed at
preschoolers who are at risk of or have developed EB disorders.
Keywords: theory of mind, social problem-solving, training, preschoolers, externalizing behaviors
1. Introduction
At preschool age, externalizing behavior (EB) is the most common problem. The relation between individual (e.g.,
cognition) or environmental (e.g., parenting) factors and EB (aggressiveness, agitation, disobedience, impulsiveness or
opposition) have especially been documented (Roskam, Meunier, Stievenart, & Noël, 2013). Particularly for individual
factors, a high level of EB has generally been associated with dysfunctions in social cognition and in particular with
deficits in the understanding of mental states and of social problem-solving situations (Deneault & Ricard, 2013; .
Denham, Zinsser, & Bailey, 2011; Pettit, Dodge, & Brown, 1988; Yoon, Hughes, Gaur, & Thompson, 1999). Because
EB is a predictor of antisocial behavior, social maladjustment and mental health problems in later years, there is a clear
need to detect and address it at early stage, as during the preschool period (Campbell, 2006; Faivre et al., 2005). Indeed,
Roskam and collaborators (2013) in their study on the impact of child and family risk factors on EB, provide some
relevant information to propose efficient intervention focusing on young children and incurring notably social cognition
components.
Social cognition corresponds to the mechanisms leading to social behaviors which, in turn, are the foundation of social
adjustment evaluated by others (Crick & Dodge, 1994). Social cognition abilities allow identifying, thinking about,
producing and regulating emotions; solving interpersonal problems; taking other‟s perspectives, beliefs and intentions
(Yeates, Dennis, Rubin, Taylor, Bigler, et al., 2007). It is known that strong social cognition abilities are likely to result
in adequate social adjustment and positive interactions (Yeates et al., 2007). Those abilities develop primarily between 4
and 6 years of age; in this period, children‟s behavior and thought processes are still flexible (Webster-Stratton, Reid, &
Beauchaine, 2011). Several approaches have been developed to explain the development of social cognition in children
in development, education, clinic and communication (for more details, see Crick and Dodge, 1994). In developmental
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psychology, there are notably the Theory of Mind (ToM) models, which are based on a developmental-structural
approach of the understanding of mental states of people by children, and the social information processing (SIP) model,
based on a functional approach of cognitive steps mobilized by children in social critical situations. In the current study,
we focused on these two models.
According to the ToM model, preschoolers develop the ability to understand their own and other people‟s mental states,
to take other people‟s perspective, and to infer what they know, believe, or feel (Deneault & Ricard, 2013; Denham &
Burton, 2003; Denham et al., 2011; Flavell, 1999; Wellman, 1991). Empirical studies have shown that children who are
good at identifying and understanding other people‟s emotions interact successfully with them and have good social
adjustment (Cutting & Dunn, 1999; Deneault & Ricard, 2013;- Denham et al., 2003; Nader-Grosbois, Houssa, &
Mazzone, 2013). When children are able to take other people‟s perspective and to infer and understand others‟ beliefs,
they can adjust their own behavior in social situations. In studies focusing on ToM development in children with EB,
deficits have been found in the recognition of emotions (Blair & Coles, 2000; Marsh & Blair, 2008; Speltz, DeKlyen,
Calderon, Greenberg, & Fisher, 1999) and in the understanding of the causes and consequences of emotions (Hughes,
Dunn, & White, 1998). Other authors have observed deficits in the understanding of beliefs and false beliefs in children
with EB (Fahie & Symons, 2003; Renouf et al., 2010; Walker, 2005). These deficits impact social adjustment
(Eisenberg et al., 1997).
The SIP model (Crick & Dodge, 1994) considers how, from preschool age, children become progressively able to think
about social problems, and their ability to solve them gradually leads to increasingly efficient social reasoning (Dodge
& Pettit, 2003; Fontaine & Dodge, 2009). Five steps have been identified that children mobilize when acting in a social
situation. Firstly, they encode other people‟s social cues (step 1) and interpret those social cues (step 2) before clarifying
goals (step 3). After this, they access or construct responses (step 4), and finally, they make a response decision (step 5)
(Crick & Dodge, 1994). Deficits in EB children have been postulated in each of these five steps of SIP (Crick & Dodge,
1994; Dodge & Crick, 1990; Dodge & Pettit, 2003) and as getting worse with time (Dodge et al., 2003). Concretely, in
critical social situations (i.e., provocation), children can have difficulties in identifying social cues (1), in interpreting
them (2), and in attributing intentions accurately, or distinguishing good from bad (3). They may also consider less
prosocial responses (4) or have a more favorable attitude towards responding aggressively (5) (for a review, see Li,
Fraser, & Wike, 2013). Moreover, as aggressive children are likely to be rejected by their peers, they have less
opportunity for positive social interactions (Crick & Dodge, 1996). In summary, deficits in social cognition may
contribute to the development of EB disorders in children (Dodge et al., 2003; Runions & Keating, 2007; Yoon et al.,
1999).
Even if those two models share some common characteristics, as like both allow highlighting individual differences
involved in social adjustment and both are based on social knowledge (Crick & Dodge, 1994; Repacholi, Slaughter,
Pritchard, & Gibbs, 2003), several elements distinguish them. Firstly, the explicative nature of each model differs
because the ToM model is a developmental process while the SIP model is a functional one. The ToM model does not
explain in detail the way children deal with mental states at same time, but gives explanations about the way the
reasoning became more and more complex (Wellman, 1991). For its part, the SIP model clarifies how social reasoning
happens, moment by moment (Crick & Dodge, 1994). Secondly, the target of each model is different. The ToM model is
interested in what oneself or others can feel, think or believe differently. On a developmental plan, a child can
understand firstly one mental state and secondly several, even combination of these. In fact, there are different degrees
of complexity in ToM. Regarding the SIP model, it allows to understand the way in which we decode others intentions
in critical social situations (i.e., provocation or ambiguous situations). The ToM competences allow to take other‟s and
self‟s perspective, which is not the case of SIP competences because with those, the child adapt himself to what happens
in his environment in response to a social situation.
With a view to improve socio-cognitive skills, studies have been conducted to test the potential effectiveness of short
term training in the understanding of mental states for preschoolers (Melot & Angeard, 2003), for children with
intellectual disabilities (Sweettenham, 1996) or for autistic children (Gevers, Clifford, Mager, & Boer, 2006; Hadwin,
Baron-Cohen, Howlin, & Hill, 1996). Some studies have reported positive effects from these training sessions related to
ToM, using materials such as puppets, emotion cards, interactive games, stories, interactions focusing on mental states,
etc. Children‟s performance in ToM tasks improved after training in understanding emotions (Walker, 2005) or in
understanding false beliefs in various conditions. The techniques used included conversations, explanations of correct
responses, differentiated immediate feedback on performance, discussion of scenarios related to emotions and beliefs,
and the generalization of concepts (Amsterlaw & Wellman, 2006; Appleton & Reddy, 1996; Clements, Rustin, &
McCallum, 2000; Howlin, Baron-Cohen, & Hadwin, 2011; Kloo & Perner, 2003).
To our knowledge, no study has ever investigated the impact of short-term SIP training in social problem-solving for
typically developing (TD) preschoolers or preschoolers with EB disorders. SIP training usually takes the form of
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medium and long-term interventions, with the goal of improving abilities in social problem-solving and abilities at
generating alternative solutions in critical social situations. An improvement in social problem-solving was obtained
after an intervention in which children talked about stories of peer interaction and performed related activities
(Bhavnagri & Samuels, 1996), but also after children had taken part in role-playing games (using videos, pictures,
posters, critical social situations, etc.) (Shure & Spivack, 1982; Webster-Stratton et al., 2011). These techniques are
quite similar to those using in ToM training (discussions, explanations, immediate feedback and concept generalization),
except that they refer to critical social situations.
In a preliminary experimental study, Houssa, Nader-Grosbois, and Jacobs (2014) examined the respective effects of
one-shot ToM and SIP trainings separately in TD preschoolers. After a 45-minute training session, the ToM
experimental group had improved their abilities in ToM-emotions and in social problem-solving significantly more than
the control group, while the SIP experimental group improved significantly their abilities in social problem-solving and
also in ToM-beliefs.
Based on these results and on the literature reported above, we know that SIP and ToM abilities are „trainable‟ and that
they potentially interact with each other. But no study has ever combined structural-developmental (ToM) and
functional (SIP) approaches in order to investigate the respective effects of one-shot ToM and SIP training sessions on
socio-cognitive abilities in preschoolers with EB. Through two studies, we tested whether preschoolers with EB can
become more sensitive and conscious about emotional cues in order to understand others‟ feelings and mental states
(ToM) and about social cues in order to solve social problems after one-shot training sessions in ToM or SIP. Concretely,
during these sessions, as Houssa et al. (2014), the comprehension of emotions and beliefs was stimulated through
stories, cartoons extracts and pictures in ToM training, while in SIP training, we stimulated social problem-solving
abilities by using stories and videos about critical social situations.
The objectives of the studies were, firstly, without hoping a long-term effect or a reduction of EB level, we tested
whether performance in social cognition tasks can be improved through short stimulations in TD or EB preschoolers. In
particular, through the comparison of TD and EB children (receiving ToM or SIP training), we wanted to know whether
children could be more sensitive to mental states (ToM) and to social problems abilities after one-shot training sessions
in ToM or SIP and whether one population would benefit more than the other from the training. This could be useful for
professionals to know which materials and techniques are specifically efficient to train ToM, SIP and social cognition
competences in preschoolers with EB. We predicted that the training would have a greater effect on the population with
EB than on the TD population. To do this, we compared our results with the results of M. Houssa et al. (2014) because
the same design, training material and techniques were used. Consequently, the results will be discussed in comparison
to those of Houssa et al. (2014). Secondly, we tested the efficiency of the training (in ToM or SIP) with preschoolers
with EB through a paired approach. In comparison with a control group, we compared the potential transfer of learning
to other social cognition skills between the two types of experimental training in the population with EB; in other words,
we assessed the differentiated effects of two types of training (ToM or SIP) on the level of social cognition skills in
preschoolers with EB. As regards results obtained by Houssa et al. (2014), we predicted that children who received ToM
training would improve their SIP abilities in post-test and children who benefited from SIP training would improve their
ToM abilities in post-test. As explained in the introduction, even if those models are distinguished by some elements
both are based on social knowledge and are able to highlight individual differences in social adjustment (Crick & Dodge,
1994; Repacholi et al., 2003).
2. Method
2.1 Participants
Firstly, the participants were 19 children with EB (15 boys and 4 girls) and 19 TD children (12 boys and 7 girls),
matched for sex and developmental age. Matching the children for global developmental age (GDA) allowed us to
control for verbal and nonverbal developmental age, which is crucial because of its potential impact on social cognition
development. In consequence of the matching on GDA, the CA of the EB group could be higher than that of the TD
group.
Children with EB were between 4 years and 4 months and 7 years and 5 months old (M = 74.32 months, SD = 11.69),
and the mean GDA was about 4 years and 6 months (M = 54.24, SD = 11.12). The TD children were between 3 years
and 9 months and 5 years and 4 months old (M= 54.16, SD = 4.94) and their GDA was around 4 years and 9 months (M
= 57.46, SD = 9.38). The level of parents‟ education was also measured. The majority of mothers and fathers of TD
children has a high level of education: either graduate school (25% of fathers, 37.5% of mothers), or university level
(56.3% of fathers, 50% of mothers). Whereas parents of the children with EB have a lower level of education; either
apprenticeship (50% of fathers, 28.6% of mothers), or graduate school (only for 42.9% of mothers).
Secondly, to test the efficiency of the training with preschoolers with EB, we recruited 9 children with EB, in addition
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to the 19 children with EB, from experimental groups. These 28 children (22 boys and 6 girls) with EB were between 3
years and 3 months and 8 years and 9 months old (M = 72.54, SD = 13.83) and the mean GDA was about 4 years and 7
months (M = 55.05, SD = 12.76). The level of mothers‟ education was mostly corresponding to a short higher education
(46.2%), while for fathers, it corresponds to an apprenticeship (20%) or to secondary school (30%).
All children were recruited in French-speaking Belgian schools. Their teachers identified children who met the
inclusion criterion of elementary comprehension and production of spoken French. TD preschoolers were in ordinary
preschool classes whereas the children with EB had been evaluated (through standardized assessments like the Child
Behavior Checklist; Achenbach, 1991) by psycho-medico-social centers‟ professional for children oriented in special
classes adapted, or by us for children of ordinary schools with therapeutic care. There is no difference regarding GDA
between children with EB integrated in ordinary schools (M = 46.60, SD = 10.88) and those in special issues (M =
56.89, SD = 12.59) (t(27) = 1.69, p = .10). Children were excluded if they showed developmental delay or intellectual
disabilities. Information letters and consent forms for the child‟s participation were completed by parents and returned.
2.2 Instruments
2.2.1 Differential Scales of Intellectual Efficiency–Revised (EDEI-R, Perron-Borelli, 1996)
These scales were used to check that children had verbal and non-verbal developmental ages between 3 years and 6
years 6 months, in order to be included in the sample. The VDA was obtained by means of scores in “knowledge” and
“social understanding” scales, and the non-verbal developmental age by means of “practical adaptation”. As regards
validation, the correlations calculated between the raw scores of all scales were high: they varied between .47 and .88;
half of the scores were .70 or below.
2.2.2 ToM-emotions tasks (Nader-Grosbois & Thirion-Marissiaux, 2011)
This measure is divided in three tasks. (1) Preliminary task of facial emotional expression (FEE) recognition. The four
basic emotions (joy, sadness, anger, and fear) were illustrated by pictures and had to be recognized by the child. (2)
Causes of emotions task. This task involved four similar beginnings of scripts (“three friends go on a picnic in the
forest”). The end of each script varied in order to elicit an appropriate response according to the emotional coloring in
the script: joy (friends eat picnic); anger (picnic is ruined by two friends); sadness (picnic cancelled because of rain);
fear (fierce dog approaches the picnic). After reading the script of the four FEEs, the experimenter asked the participant
to assign an emotion to the protagonist. According to the emotion assigned and the participant‟s justification, the
response to each script was scored between 0 and 1.5 points (0 = false FEE, no or incoherent justification; 0.5 = false
FEE, coherent justification; 1 = correct FEE, no or incoherent justification; 1.5 = correct FEE, coherent justification).
The maximum score was 6 points. (3) Consequences of emotions task. Four scripts were illustrated by two pictures,
each including: joy (receiving a gift); anger (conflict between friends); sadness (a pet‟s death); and fear (imagining
monsters in bedroom at night). After explaining the beginning of the script, the experimenter asked the child to infer the
protagonist‟s behavior. In order to do so, the child had to choose one of three pictures illustrating socially adjusted,
maladjusted or neutral behavior and to justify his or her choice. According to this choice and the participant‟s
justification, the response to each situation was scored between 0 and 1.5 points (0 = socially maladjusted or neutral
behavior, non-justified or incoherent justification; 0.5 = socially maladjusted or neutral behavior, coherent justification;
1 = socially adjusted behavior, non-justified or incoherent justification; 1.5 = socially adjusted behavior, coherent
justification). The maximum score was 6 points. The two ToM-emotions tasks were scored out of a combined total of 12
points.
A computer version of these tasks was used in this study. The factor analysis revealed two subscales (causes and
consequences) which were found in the original version. Cronbach‟s alpha was .57, and the test-retest stability was
highly significant for the two subscales (between .56 and .68).
2.2.3 ToM-beliefs Tasks (Nader-Grosbois & Thirion-Marissiaux, 2011)
These five tasks were used to estimate the understanding of beliefs: (1) Deception skills test (Oswald & Ollendick,
1989): The experimenter hid an object in one hand, and the child then did likewise. The experimenter noted whether or
not the child really hid the object. (2) Change of representation task (Flavell, Everett, Croft, & Flavell, 1981): The
experimenter was sitting opposite the child with a picture of a turtle placed between them, and the child was asked:
“What do you see?” and “What do I see?” (3) Appearance-Reality task (Flavell, 1986): Substitute objects were
presented (e.g., a flashlight in the shape of a mobile phone) and the child was asked two questions: “If you look at this
object and you don‟t touch it, what does it look like?” and “What is it really?” (4) Unexpected content task (Perner,
Leekam, & Wimmer, 1987): The child was shown a Smarties box and the experimenter asked: “What is inside the box?”
The child then opened the box and found pencils. The pencils were returned to the box and the child was asked: “What
did you think was in the box before it was opened?” and “What will your mother think is in the box if she has not seen
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inside it?” (5) Change of location task (Wimmer & Perner, 1983): This corresponds to the “Max and the transfer of
chocolate” task.
These ToM-beliefs tasks were scored out of a total of 5 points (1 point for each task). For the validation, the inter-judge
agreement was very high (agreement percentage between 99% and 100%; Cohen‟s kappa between .98 and .99; Pearson
correlation coefficient between .99 and 1). No difference between the test and retest session was obtained.
As ToM-emotions task, ToM-beliefs tasks were validated with children with atypical development (Nader-Grosbois,
2011) and allowed notably to discriminate children with impaired ToM as children with intellectual disabilities or
children with EB (Nader-Grosbois et al., 2013).
2.2.4 Social problem-solving Task (RES, Barisnikov, Van der Linden, & Hippolyte, 2004)
This task was used to estimate the capacity of the children to judge whether or not, other people‟s social behavior was
appropriate, and to determine the extent to which their judgment was based on knowledge of conventional and/or moral
rules. The task consisted of showing subjects 14 pictures, presenting five appropriate and nine inappropriate social
behaviors displayed by a character in social situations, taken from everyday life. The RES score could distinguish
between appropriate and inappropriate behaviors. For each item, the child was firstly asked whether the social behavior
was appropriate or not; the maximum score here was 28 points (judgment score). The second question assessed the
capacity of the child to identify the target behavior; the maximum score here was 14 (identification score). Finally, the
third question (reasoning score) estimated the extent to which the judgment was justified by reference to social rules.
Three levels of response were offered for this question, corresponding to the award of 2, 5, and 7 points respectively.
First, the descriptive level corresponded to a justification in which the child merely described the illustrated situation
(e.g. “she is pulling the girl‟s hair”). Second, the inter-subjective level corresponded to an explanation which reflected a
position linked to social consciousness but limited to an understanding of concrete aspects of the situation ( e.g. “she is
pulling her hair and it hurts”). Third, the conceptual level reflected social consciousness, a reference to social rules, and
generalization (e.g. “it is not good to hurt somebody else”). No points were given if a justification was not given, was
inappropriate or reflected a misunderstanding of the situation. The maximum score for this third question was 98, and
140 for three questions in 14 items. The validation was performed with typically developing children and children with
intellectual disability. The inter-judge agreement was 98% congruent (Hippolyte, Iglesias, Van der Linden, & Barisnikov,
2010).
3. Procedure
The research consisted of three phases: pre-test, training and post-test. For the pre-test session, four different tests were
initially administered across two sessions for each participant (lasting 30 to 45 minutes according to the participant‟s
attention and availability). The tests were: EDEI-R scales, ToM-emotions and beliefs tasks, and RES. Total
administration time was approximately 70 minutes. All tests were administered individually in counterbalanced order
and in a quiet room. Then, children were randomly assigned to one of the experimental groups (ToM or SIP training
groups) or to the control group. Consequently, there were 9 TD children and 9 EB children in ToM-training groups; 10
TD children and 10 EB children in SIP-training groups; and 9 EB children in the control group. In subgroups of three or
four children, they participated in a training or free play session for 45 minutes and finally, they were assessed in a
post-test session for 45 minutes, by means of ToM-emotions and beliefs tasks and RES. There was an interval of 2-4
days between pre- and post-tests. A summary report on the participants‟ abilities was sent to their parents and teachers.
3.1 ToM Training Experimental Group
The goal was to stimulate the comprehension of emotions and beliefs, based on the program conceived by Howlin et al.
(2011), who described five developmental levels of these abilities. Each component was divided into five successive
levels. These levels and the acquisition criteria for the understanding of emotions were: (1) photographic facial
recognition, (2) schematic facial recognition, (3) situation-based emotions, (4) desire-based emotions, (5) belief-based
emotions. For the understanding of beliefs, the levels were: (1) simple perspective taking, (2) complex perspective
taking, (3) seeing leads to knowing, (4) true belief/action prediction, (5) false belief (Hadwin et al., 1996).
Before the session, each child received four pictures of faces representing the expression of the four basic emotions,
because correct recognition was necessary to begin the training. The first part used the material and program design of
Howlin et al. (2011).
The second part included the presentation of cartoon extracts where the protagonist was in a situation eliciting joy,
sadness, anger or fear, or had a false belief. The purpose of these two first parts was to train the child to understand the
causes and consequences of emotions and some aspects of beliefs, such as reporting another person‟s false beliefs.
The third part featured the game “Mental Simil” (Juarez Monfort, Juarez Sanchez, & Monfort, 2009) presenting a series
of pictures illustrating stories featuring false beliefs. The experimenter showed the pictures one by one and told the story.
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The child had to explain and talk about the featured false beliefs. Across the session, the experimenter used immediate
feedback and generalized concepts (e.g., “When something unpleasant happens accidently or when someone leaves, you
feel sadness”).
For each vignette, the children had to say or point to the protagonist‟s emotion, and at the end of each situation they had
to reply to some questions about the protagonist‟s emotions, desires and beliefs and to justify their choice. Questions
were asked such as, “How does Suzanne feel when her father has to leave?” and “Why does she feel like that?”. If the
child gave a correct reply, the experimenter reinforced and consolidated this reply. By contrast, if the response was
incorrect, the experimenter gave the correct reply and explained it.
These questions were supposed to help the child to understand mental states. Finally, the experimenter made links with
their life experience. This question was intended to encourage the generalization of the concepts involved.
3.2 SIP Training Experimental Group
The objective was to stimulate the social problem-solving abilities, based on the steps of the SIP model (Crick & Dodge,
1994). As described above, this functional approach describes five steps in helping children to think about and resolve
social problems: (1) encoding other people‟s social cues, (2) interpreting social cues, (3) clarifying goals, (4) accessing
responses and (5) deciding on a response.
The SIP training session used two sets of materials: stories illustrating social situations with bears from the “Social
Information Processing Interview for Pre-schoolers” (SIPI-P, Ziv & Sorongon, 2011) and video-based SIP illustrating
social situations from the “Schultz Test of Emotion Processing-Preliminary Version” (STEP-P, Schultz et al., 2010).
More precisely, three stories from SIPI-P illustrating critical social situations with teddy bears were presented to the
children, and nine videos from STEP-P were shown, illustrating situations of “provocation”, “goal acquisition” and
“emotions”. The provocation category contained videos in which a child received provocation, but the provoker‟s
intentions were unclear. The goal acquisition category contained videos in which children attempted to attain a goal.
The emotions category contained videos in which either an emotion-eliciting event occurred or a child displayed
emotion-related behavior (Schultz et al., 2010). Each child in the SIP group was presented with one story from SIPI-P
and three videos from STEP-P.
At the end of each story or video, the experimenter questioned the child to check if he/she understood what had
happened and asked if he/she could explain it. The experimenter then asked some questions such as “How will X
react?”, “Is it a good thing or a bad thing for X to do that?” and “If you did that, do you think the other child would like
you?”
These questions were supposed to help the child to identify the social cues, to indicate whether a protagonist had acted
deliberately, and to predict the verbal and non-verbal behavior of the protagonists. Finally, the experimenter asked the
child whether he/she had had a similar experience him/herself, and how he/she had or would have reacted. As in ToM
training, this question was intended to encourage the generalization of the concepts involved.
4. Results
4.1 Comparison of Our Results with the Results of Houssa et al. (2014)
Within each training condition (ToM or SIP training), we tested whether EB and TD children differed concerning
individual characteristics. Subsequently, we calculated independent sample t-tests on the training effect (progression
between pre- and post-test in each case) to see whether, through a group comparison approach, the effectiveness of the
training was different between EB and TD children.
4.1.1 Between-group Comparisons in Pre-test
As Table 1 shows, the two ToM groups (EB and TD children) did not differ for sex and GDA, however significant
differences were obtained for chronological age (CA) and mothers‟ and fathers‟ level of education. The two SIP groups
(EB and TD children) likewise did not differ for the GDA, but they differed significantly for CA and fathers‟ level of
education, while the differences about mothers‟ level of education and sex were marginally significant. In both training
conditions (ToM and SIP groups), the TD children were younger than the children with EB. Furthermore, the mothers
and fathers of TD children had on average a higher level of education than the mothers and fathers of children with EB.
Finally, the difference for sex in the SIP group was nearly significant. It‟s due to the fact that, in SIP-training groups, the
EB group included exclusively boys, whereas in the TD group, there were three TD girls.
4.1.2 Comparisons of Progression between TD and EB Groups
Concerning ToM training, Independent sample t-tests on the progression between pre- and post-test in ToM and SIP
measures did not show a difference (see Table 2). Looking in greater detail at the SIP measure, we were able to
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differentiate the results in terms of appropriate versus inappropriate items (because the RES score could distinguish
between appropriate and inappropriate behaviors). Concerning the children‟s responses in regard to this distinction,
while in the pre-test there was no difference, in the post-test, a difference, between EB and TD groups, on judgment
score (Question 1) related to inappropriate social behaviors approached nearly the significance. In fact, the EB group (M
= 17.33, SD = 1.00) showed a better judgment score (Question 1) on inappropriate social behaviors (t (16) = 2.00, p
= .06) than the TD group (M = 16.00, SD = 1.73).
Concerning SIP training, Independent sample t-tests on the progression between pre- and post-test did not show a
difference in the training effect in ToM and SIP measures, except for the reasoning score of the RES (Question 3) for
which the difference was marginally significant. The training seemed to have a greater effect on the EB group than on
the TD group for this question. Within the reasoning score of the RES, this difference remained nearly significant only
for the most complex level of justification (conceptual level). The comparison of the efficiency of the training for EB
and TD groups was nearly significant; in the sense that the EB group would benefit more from the training than the TD
group, t(18) = 1.96, p = .06.
In the RES, whereas in the pre-test there was no difference between groups, in the post-test, the EB group (M = 50.30,
SD = 14.47) had better skills in social problem-solving concerning inappropriate behavior (t(18) = 2.15, p = .004) than
the TD group (M = 39.30, SD = 7.18). More specifically, we observed differences between the TD and EB groups on
reasoning scores (Question 3) for inappropriate social behaviors. The EB group (M = 25.20, SD = 11.71) had a
significantly better score (t(18) = 2.40, p = .003) than the TD group (M = 15.80, SD = 4.05). The TD group never used
the conceptual level in post-test, whereas almost the half of children (44%) from the EB group used this level of
justification once or more than once.
4.2 Efficiency of the Training with preschoolers with EB
One-way ANOVAs and Chi2 tests were conducted to check the equivalence between groups (ToM, SIP and control
groups) in pre-test. Then, to measure the effectiveness of the training, a paired approach (paired sample t-tests) was
conducted with pre- and post-test scores in each case as a within-group measure.
4.2.1 Pre-test and Post-test Performance
Table 3 presents the means and standard deviations for all variables in the pre-test session. Analyses revealed no
significant difference between the three EB groups (ToM, SIP and control groups). About sex; the difference is
marginally significant between groups (the SIP group was 100% boys, while the ToM group was 70% boys and the
control group was 78% boys).
4.2.2 Effect on ToM Abilities in EB Groups
A one-way ANOVA on the progression of the three groups (ToM, SIP and control groups) was conducted on the
ToM-emotions performance. This analysis revealed no significant effect, F(2) = .88 for total score of the ToM-emotions,
either for causes, F(2) = 1.53 or for consequences of emotions, F(2) = .22.
A one-way ANOVA on the progression of the three groups was also conducted on performance in ToM-beliefs, and
revealed that the difference between groups was marginally significant, F(2) = 2.70, p = .09. Furthermore, the
one-sample t-tests showed that there is a significant difference between the control group and the SIP group (t(18) =
2.23, p = .04), and a difference nearly significant between the control group and the ToM group (t(17) = 2.06, p = .06).
In Table 4, paired sample t-tests showed a pre-/post-test effect, significant or marginally significant, in the ToM and SIP
groups for both ToM measures. For ToM-emotions in particular, the ToM group improved in post-test in their
performance with regard to causes of emotions, whereas the SIP group improved in post-test with regard to
consequences of emotions. Furthermore, in ToM-beliefs, the difference of ToM group‟s performance between pre- and
post-tests was marginally significant, while the performance of SIP group increased significantly after the training.
4.2.3 Effect on SIP Abilities in EB Groups
In Table 4, paired sample t-tests showed a pre-/post-test effect in both experimental groups for the social
problem-solving task. The control group‟s performance did not increase in post-test, whereas the ToM and SIP groups
had better scores after the training. In particular, the percentage of “wrong or no justification” decreased significantly in
both of these experimental groups (i.e. they offered fewer wrong justifications and failed to give any justification less
often), but not in the control group. Furthermore, children in the SIP group increased their score by giving a justification
to their response using the conceptual level but this increasing is marginally significant.
Next, a one-way ANOVA on the progression of the three groups was conducted on the RES total score and sub-scores.
This analysis revealed no significant effect for the RES total, F(2) = 2.30, either for Question 1 (F(2) = .86) or for
Question 2 (F(2) = 1.72). However, this analysis revealed a difference for Question 3 nearly significant (F(2) = 2.97, p
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= .07). However, the one-sample t-tests showed a significant difference between the control group and the SIP group
(t(17) = 2.27, p = .04), but also between the control group and the ToM group (t(16) = 2.46, p = .02).
5. Discussion
5.1 Comparisons of Progression between TD and EB Preschoolers, after Training
As a reminder, the goal of this exploratory study was neither to change social cognition or EB level after one training
session, nor to obtain a long term-effect, but rather to study the potential modifiability of social cognition competences
in preschoolers with EB. By a comparison with Houssa et al. (2014) study, we also wanted to know whether one
population (TD or EB) would benefit more than the other from the training. Our prediction about the specificity of the
training effect depending on the population was partially confirmed. We cannot state that children with EB benefit more
from ToM training than TD children, because we found no difference in the training effect between groups.
Nevertheless, we observed differences between the populations after the SIP training: concerning reasoning score in the
RES, children with EB increased more than TD children. More particularly, children with EB offered more accurate
explanations of inappropriate behaviors. While none of the TD children used the conceptual level, almost half of the
children with EB did so at least once, meaning that they were beginning to step back from the context and generalize to
a social rule (Barisnikov et al., 2004).
Concerning social problem-solving abilities, although it has been established that children with EB have difficulties in
these type of tasks (Crick & Dodge, 1996), our results, as those of Nader-Grosbois et al. (2013), showed that, when they
are matched for GDA, children with EB and TD children have similar results. On this basis, even if children with EB
have some competences in social problem solving, they seemed to be more receptive and sensitive to our SIP training
than TD children matched for GDA. This could be explained by the fact that our intervention aimed at changing
children‟s representational system. In fact, Yoon et al. (1999) explained in their meta-analysis on social cognition in
children with EB that deficits and distortions in SIP can be a manifestation of maladaptive representational systems.
Consequently, they conclude that trainings which do not change this representational system will show effects size
limited and only short-term efficacy.
5.2 Efficiency of the Trainings in Preschoolers with EB
Secondly, through the analysis of the efficiency of the training with preschoolers with EB, we wanted to evaluate the
potential transfer of learning in preschoolers with EB after two types of training (ToM and SIP). Our predictions were
confirmed because we observed some improvements in ToM and SIP performance in both experimental groups. We
showed that training with feedback and explanations improved performance in social cognition. As expected, ToM
training led to improvements in understanding of emotions and beliefs, while SIP training led to improvements in social
problem-solving. As Houssa et al. (2014) found with TD children, training not only improved performance in the skills
concerned, but also induced a transfer of learning to other social cognition skills. ToM training also led to improvements
in social problem-solving, while SIP training fostered understanding of emotions and beliefs, meaning that children
learned something that went beyond the context of the task (Kloo & Perner, 2003).
As we know, when children are able to understand beliefs, they can see things from other people‟s cognitive perspective
and adjust their own behavior as a consequence (e.g., Flavell, 1999), the fact that the ToM group improved their skills in
social problem-solving is therefore not surprising. Moreover, approaching the understanding of mental states through
social situations (stories, cartoons, etc.) could enhance their ability to interpret other people‟s behavior (Bhavnagri &
Samuels, 1996).
Like Houssa et al. (2014) in the case of TD children, we found a transfer of learning for the understanding of beliefs in
EB children: the SIP group‟s understanding of beliefs had improved after the training. But contrary to Houssa et al.
(2014), who found no improvement in ToM-emotions for the SIP group, in our study the SIP group showed an increased
understanding of the consequences of emotions. This surprising result could be due to the fact that we addressed
learning about social cues in critical social situations in the SIP training. These cues could be emotional, leading the
child to choose adequate behaviors to a situation and be reflected in ToM tasks; as in the SIP training, we learned to
choose the best solution for a critical social situation, and children were able to transpose this competence in the choice
of socially adjusted behavior (in the ToM-emotions). This surprising result could also be due to an impact of the training
on social adjustment because the literature shows links between social adjustment and ToM or SIP (Crick & Dodge,
1994; Nancy Eisenberg, Cumberland, & Spinrad, 1998; Yeates et al., 2007). Unfortunately, we did not include a
measure of social adjustment but it could be relevant in future studies.
In the study of Houssa et al. (2014), a greater impact was found after the ToM training than after the SIP training. The
authors explained this difference in terms of the attractiveness of the ToM training in comparison with the SIP training,
which was less motivating. Nevertheless, through the comparison of our results with the results of Houssa et al. (2014),
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we showed that EB children‟s justifications of social problem-solving situations improved more than those of TD
children after SIP training. We can therefore affirm that the effect is not linked to the attractiveness of the material, but
rather to greater susceptibility to SIP training in children presenting a high level of EB. It goes to the sense of Yoon et al.
(1999) who highlighted differences between TD and EB children in social cognition in a meta-analysis and told that
these differences between TD and EB children has implications for clinicians because it justified an adapted training
planning.
Thanks to the control group, whose performance stabilized or decreased between pre- and post-test, we know that the
improvement in the two experimental groups after the training was not due to the learning effect. However, we
identified a methodological bias concerning the ToM-beliefs, in fact, some subjects had already achieved the maximal
score in pre-test. Due to this ceiling effect, it could be more appropriate to use another measure, such as the ToM Task
Battery (Hutchins, Prelock, & Chace, 2008), which was already used in a similar experimental design (Hutchins &
Prelock, 2006), and for which items cover the entirety of the preschool period in terms of ToM development (inhibiting
ceiling effect).
In addition, it‟s important to point, as a limitation of the present study, the small samples; consequently, these results
need to be tested and confirmed in larger samples.
In conclusion, although we cannot claim to have modified social cognition processing or reduce EB level through one
training session, our results suggest that such modifications would be possible after several training sessions.
We also found that one-shot training in social cognition seems to be more effective for children with EB than for TD
children. It would therefore be interesting to replicate this study in children with intellectual disabilities, as some
authors have found deficits in social cognition in such children (Baurain & Nader-Grosbois, 2013; Nader-Grosbois et al.,
2013; Van Nieuwenhuijzen & Vriens, 2012), but also to expand the sample of children with EB so as to generalize our
results with stronger analysis (like regression analysis to identify the prediction factors for the results in children with
EB).
This exploratory study highlights that it is possible and relevant to work with different profiles of children with training
of this kind, and that this training would work even better if children‟s strengths and weaknesses were first analyzed in
reference to ToM and SIP competences (Yoon et al., 1999), in order to adapt the training. Furthermore, this study shows
that children with EB are sensible to training which aimed at fostering socio-cognitive competences through techniques
such as generalization, feedback and explanation with simple daily activities that parents and teachers can organize,
such as watching cartoons or reading stories, or even when listening to children describing things that have happened to
them. Another recent study tested the efficacy of a middle-term intervention combining the training of ToM and SIP
competences in children with EB and showed the importance to take into account these two models of social cognition
as theoretical backgrounds to orientate intervention toward these preschoolers (Houssa & Nader-Grosbois, 2016).
Table 1. Means and standard deviation in pre-test for individual characteristics in TD and EB groups in each condition
and between-group comparisons

Variables
Sex (% Male)
CA
GDA
VDA
Mothers‟
education (max
= 7)
Fathers‟
education (max
= 7)

ToM training
TD group n = 9
EB group n = 9
M(SD) Range
M (SD)
Range
55
55
54.67
49-58
71.44
52-88
(2.69)
(11.98)
55.67
46.33-76.83 52.36
39.60-67
(8.93)
(11.04)
54.59
41.50-64.25 48.83
36.50-66
(6.74)
(9.67)
6.00
3-7
4.00
3-5
(1.53)
(.82)
5.71
(1.38)

4-7

2.50
(2.12)

1-4

Χ 2/ t
00
4.10**
-.70
1.47
-2.39*

2.66*

SIP training
TD group n = 10
EB group n = 10
M (SD)
Range
M (SD)
Range
70
100
53.70
45-64
76.90
52-89
(6.46)
(11.42)
59.07
42.60-74 55.93
36-70.33
(9.96)
(11.50)
56.25
41-72
56.25
36-79
(9.88)
(13.74)
5.78
3-7
4.00
2-5
(1.39)
(1.72)
6.22
(1.39)

3-7

3.00
(1.41)

2-4

Χ 2/ t
3.53†
5.59***
.65
00
1.82†

2.95*

Note. CA = Chronological Age, GDA = Global Developmental Age, VDA = Verbal Developmental Age, TD = Typically
Developing, EB = Externalizing Behavior, ToM = Theory of Mind; SIP = Social Information Processing. † p ≤ .10, *p
≤ .05, **p ≤ .01, ***p = .00.
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Table 2. Training effects mean scores and standard deviation for TD and EB groups in each condition (ToM and SIP)
and between-group comparisons

Variables
ToM

SIP

ToM-emotions-causes
ToM-emotionsconsequences
ToM-emotions
ToM-beliefs
RES total
RES Question 1
RES Question 2
RES Question 3

ToM training
TD group
n=9
M (SD)
1.22 (.97)
1.17 (1.17)

EB group
n=9
M (SD)
1.28 (1.99)
1.11 (2.51)

2.39 (1.27)
.39 (.49)
11.56 (11.32)
2.22 (2.11)
1.00 (1.66)
8.33 (8.99)

2.06 (3.86)
.78 (1.48)
18.67 (21.47)
2.67 (4)
1.89 (2.89)
14.11 (17.86)

t
.24
-.12

SIP training
TD group
n = 10
M (SD)
.06 (.88)
.17 (.90)

EB group
n = 10
M (SD)
.45 (1.72)
1 (1.45)

t
.62
1.48

.04
1.07
.88
.29
.80
.87

.22 (1.44)
.80 (1.08)
3.7 (8.97)
.5 (2.07)
1.4 (1.95)
1.8 (8.39)

1.25 (2.35)
.7 (.98)
15.4 (21.74)
2 (4)
.9 (2.51)
12.3 (17.11)

1.38
.00
1.57
1.05
-.50
1.74†

Note. ToM = Theory of Mind; SIP = Social Information Processing; TD = Typically Developing, EB = Externalizing
Behavior, RES = Social problem-solving task. †p ≤ .10.
Table 3. Means and standard deviations for both experimental and control EB groups in pre-test session and
between-group comparisons
Control group
M (SD)
n=9
78
68.78 (17.73)
56.78 (16.32)
48.67 (11.50)
6.56 (2.72)
3.55 (1.13)
57.44 (23.06)
22.89 (6.33)
10.22 (3.53)
25.22 (23.06)
5.33 (1.51)
4.67 (1.97)

Variables
Sex (% Male)
CA (in months)
GDA
VDA
ToM
SIP

Family measures

ToM-emotions
ToM-beliefs
RES total
RES Question 1
RES Question 2
RES Question 3
Mothers‟ education (max= 7)
Fathers‟ education (max= 7)

Pre-test session
ToM group
M (SD)
n=9
55
71.44 (11.98)
52.36 (11.04)
48.83 (9.67)
6.44 (2.16)
3.44 (1.29)
51.67 (13.66)
22.22 (4.52)
9.78 (3.07)
19.67 (9.34)
4 (.82)
2.5 (2.12)

SIP group
M (SD)
n = 10
100
76.90 (11.42)
55.93 (11.50)
56.25 (13.74)
6.70 (1.99)
3.35 (1.33)
56.40 (18.37)
22.80 (4.73)
10.50 (3.24)
23.30 (11.78)
4 (1.73)
3 (1.41)

Χ2/F
5.56†
.84
.29
1.29
.03
.06
.25
.04
.12
.48
1.48
1.23

Notes. CA = Chronological Age; GDA = Global Developmental Age; VDA = Verbal Developmental Age, ToM =
Theory of Mind; SIP = Social Information Processing; RES = Social problem-solving task. †p ≤ .10.
Table 4. Means and standard deviations in pre-test, post-test in ToM and SIP measures for both experimental and control
EB groups and t-test for the pre/post-test difference
Control group
n=9
Pre-test
Post-test

ToM-emotions
Cause
Consequence
ToM-beliefs
RES total
RES Q1
RES Q2
RES Q3
% of wrong/no
justification
% of descriptive
level
%
of
intersubjective
level
% of conceptual
level

ToM group
n=9
Pre-test

M (SD)
6.56 (2.72)
3.56 (1.45)
3.00 (1.70)
3.55 (1.13)
57.44
(23.06)
22.89
(6.33)
10.22
(3.53)
25.22
(23.06)
33.33
(28.35)
51.59
(24.43)
14.28
(18.21)

M (SD)
7.17 (2.15)
3.72 (1.12)
3.44 (2.14)
3.39 (1.24)
58.33
(22.53)
23.33
(6.16)
10.11
(3.89)
23.89
(12.01)
34.92
(23.27)
51.59
(14.19)
13.49
(14.48)

t
.65
.58
.47
-.63
.25

.79 (2.38)

.00 (.00)

1.00

.45
.36
.68
.37
.00
.24

M (SD)
6.44 (2.16)
3.56 (1.68)
2.89 (1.39)
3.44 (1.29)
51.67
(13.66)
22.22
(4.52)
9.78 (3.07)

Post-test

Partial
Eta²
t
1.96†
2.23†
1.33
2.02†
2.61*

19.67
(9.34)
50.79
(18.36)
35.71
(17.49)
11.90
(14.28)

M (SD)
8.94 (2.74)
4.94 (1.18)
4.00 (1.73)
4.33 (.93)
70.33
(21.35)
24.89
(3.62)
11.67
(3.78)
33.78
(15.76)
30.16
(22.80)
46.82
(22.33)
20.63
(18.01)

1.59 (3.15)

2.38 (5.05)

.36

.32
.38
.34
.46

2.00†

.33

1.96†

.32

2.37*

.41

-2.87*

.39

1.08
1.01

SIP group
n = 10
Pre-test

Post-test

M (SD)
6.70 (1.99)
3.90 (1.43)
2.80 (1.06)
3.35 (1.33)
56.40
(18.37)
22.80
(4.73)
10.50
(3.24)
23.30
(11.78)
44.29
(24.47)
37.86
(22.35)
17.14
(15.13)

M (SD)
8.15 (2.46)
4.35 (1.60)
3.80 (1.23)
4.15 (.71)
71.80
(25.85)
24.80
(4.34)
11.40
(4.74)
35.60
(17.71)
25.71
(27.60)
44.29
(24.93)
22.86
(16.08)

t
2.00†
.83
2.18†
2.39*
2.24*

.71 (2.26)

7.14
(10.10)

1.96†

Partial
Eta²
.31
.35
.39
.36

1.58
1.13
2.27*

.36

-2.86*

.48

.76
1.03
.30

Note. = post-test – pre-test difference; ToM = Theory of Mind, SIP = Social Problem-Solving; RES = Social
problem-solving task. †p ≤ .10, *p ≤ .05
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