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Abstract

The present study aimed to investigate the relationship between the performance of children in motor
coordination skills and their ability in cognitive and affective empathy. The participants contained 45
students aged 7-9 years from Tehran elementary schools. Movement Assessment Battery for
Children-second edition (MABC-2) was used to asses motor coordination skills including manual
dexterity, aiming, catching, and balance. Moreover, cognitive and affective empathy were evaluated
employing Griffith Empathy Measure (GEM). Univariate and multiple linear regression revealed that
manual dexterity and balance were positively and significantly correlated with affective and cognitive
empathy explaining 7 and 11 percent of their variance, respectively. Moreover, manual dexterity was
positively and significantly correlated with general score of empathy, while not controlling for the
other variables. Monitoring motor coordination skills, fine motor skills in particular, seems necessary
to prevent deficits in development of social skills such as empathy.
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The Relationship between Motor Coordination...

Extended Abstract

Background and Purpose

Motor skills play an important role in social
and emotional functioning of children. Studies
show that motor coordination difficulty can
affect psychosocial development of children
including self-esteem and lead to anxiety,
depression, and other emotional difficulties
(Omer, Jijon, & Leonard, 2013). Moreover,
lack of motor coordination can put children at
risk of isolation and withdrawal from physical
activity and play which itself can inhibit their
social development (Ensrud-Skraastad, &
Haga, 2020).

Theoretically, the embodiment approach states
that motor development is part of a dynamical
system which is interrelated with perceptual,
social, and cognitive skills and these aspects
are continuously interacting through the same
underlying mechanisms (Leonard, 2016).
Furthermore, neurophysiological evidence
suggests common neural areas engaged in both
social and motor activities (Walsh, 2020).
Empathy as one the main elementsof social
ability is considered a milestone for social
interactions and  prosocial  behaviors
(Longobardi, Spataro, & Rossi-Arnaud,
2019). However, little is known about the
relation between empathy and motor skills in
children. Hence, the purpose of the present
study was to investigate the correlation
between social and affective dimensions of
empathy with motor coordination skills in
school-aged children.

Materials and Methods

The study contained 45 boy students aged 7-9
years from district 6, Tehran. The movement
battery for children- edition 2 (MABC-2) was
employed to measure participant's motor
coordination skills including manual dexterity
(two tasks), catching and aiming (three tasks),
and balance (three tasks). MABC-2 is the most
common tool used to identify children with
motor coordination problems. The test general
score ranges from 0 to 40, where lower scores
indicate greater impairment. Children who
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score lower than the 15" percentile are at risk
of developmental coordination disorder
(DCD) and a score lower than the 5™ percentile
is considered DCD (Henderson S, Sugden D,
& Barnett, 2007).

To measure empathy and its dimensions,
Griffith Empathy Measure (GEM) was used.
The measure includes 23 items which is scored
via the Likert scale from totally agree (4) to
totally disagree (-4) by parents. As well as
providing total score of empathy, GEM
evaluates the child's cognitive and affective
dimensions of empathy, referring to
recognition of the other's emotional and
mental states and the proper reaction to the
relevant emotions, respectively. The higher
score in GEM is indicative of higher empathy.
Before starting the examinations, the purpose
of the study was presented to parents and they
were informed about the following process in
a session. Experimenters were also taught
about performing and scoring the MABC-2
subscales followed by several pilot sessions.
Each session started by determining the height
and weight of the participants. Next, motor
coordination skills of the children were
measured which totally lasted for about 40
minutes. Finally, parents were asked to fill the
GME and cognitive and affective empathy and
total score of empathy were calculated,
accordingly. To investigate the relation
between motor coordination skills and
empathy univariate and backward multiple
regression were used where affective and
cognitive empathy were considered as
dependent variables. To analyze the data,
SPSS software were employed and the
significance level was set at P<Om05m

Findings

Using MABC-2 scoring, the descriptive
analysis revealed that 5 participants were
identified as developmental coordination
disorder and 14 participants were shown to be
at risk of DCD.

The univariate regression analysis showed that
manual dexterity is directly and significantly
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correlated with affective empathy (Fy 43y =
6.544,P = 0.014,r = 0.364) and total score
of empathy (F(;43) = 5.342,P = 0.026,7 =
0.332). Further analyses using multiple
regression revealed that controlling other
variables, manual dexterity was still
significantly  correlated  with  affective
empathy  (Fq42) = 4.312,P = 0.044,r =
0.305), in a way that participant's affective
empathy increased 0.15 score for each unit of
increase in manual dexterity score. Finally,
manual dexterity explained 7% of the variance
of the affective empathy. However, the
multiple regression’s results showed no
significant correlation between manual
dexterity and total score of empathy (Fy,42) =
2.353,P = 0.133,r = 0.230).

Furthermore, by controlling other variables,
the multiple regression’s results revealed that
there is a significantly direct relation between
balance skill and cognitive empathy (F(; 41) =
3.567,P = 0.037,r = 0.385), in a way that
participant's cognitive empathy increased 0.08
score for each unit of increase in balance
score. Finally, balance skill explained 11% of
the variance of the cognitive empathy.

Based on the results of the univariate
regression analysis, no significant relation was
found Dbetween total score of motor
coordination skills and empathy (P>0.05).

Conclusion

As the present study’s findings indicate,
children with lower level of manual dexterity
and balance skill showed less ability in
affective and cognitive empathy, respectively.
These results are in accord with theory of
embodiment and automaticity, stating that
motor, social, and cognitive skills are
interrelated (Leonard, 2016; Floyer-Lea &
Matthews, 2004). Consequently, motor
development can be considered as a control
parameter in a way that special motor abilities
(such as manual dexterity and balance) seem
necessary for the development of social
functioning. Moreover, the common neural
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areas engaged in both motor and empathic
activities provide addition support for the
relation between motor coordination skills and
empathy.

Empathy, in general, was also shown to be
connected with manual dexterity which
pronounces the importance of fine motor skills
in development of social functioning.
Monitoring and evaluating children's motor
abilities and fine motor skills in particular are
highly suggested because it can help the
prevention of deficits in social and cognitive
domains.

Keywords: Motor Coordination, Social
development, Empathy, Children
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