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Extended Abstract

Aim

Studies have shown that difficulties in empathic skills may be related to poor spatial abilities in children with
oppositional defiant disorder (Cristofani et al., 2020). Additionally, neurocognitive problems such as weak
spatial abilities and deficits in social cognition, including impaired empathy in individuals with oppositional
defiant disorder, have been linked to abnormalities in brain regions (Noordermeer et al., 2016). The
cerebellum is one such brain region, and dysfunction in this area can affect the cognitive abilities and skills
of individuals with oppositional defiant disorder (Rubia, 2011). Based on this, one intervention method for
children with special needs is cerebellar training, which can be effective in improving their skills and
capabilities (Torabi et al., 2018). Cerebellar training aims to enhance skills such as reading, writing, attention,
concentration, social skills, and sports performance through targeted physical exercises (Reynolds &
Nicolson, 2007). Given the importance of spatial abilities and empathy in individual and social life, and
considering the limited research in Iran on the effectiveness of cerebellar training in improving the abilities
of children with oppositional defiant disorder, the present study aimed to investigate the impact of cerebellar
training on empathy and spatial ability in children with oppositional defiant disorder.

Methodology

This study employed an applied, quasi-experimental design with a pre-test, post-test, and follow-up, using a
control group. The statistical population consisted of all children aged 5 to 6 years with oppositional defiant
disorder (ODD) in daycare centers in Gonbad-e Kavus in 2022. The sample included 30 children (13 girls
and 17 boys) selected through convenience sampling and assigned to experimental and control groups. The
experimental group received the cerebellar training program (Kephart, 1968; Ayres, 1974) for seven weeks,
with three sessions per week. Data were collected at three stages (pre-test, post-test, and one-month follow-
up) using the Griffith Empathy Measure (GEM) (Bryant, 1982) and Raven's Progressive Matrices (RPM)
(Raven, 1956). The data were analyzed using analysis of variance with repeated measurements and SPSS-24
software.

Findings

The mean scores of the dependent variables indicated significant differences between the experimental and
control groups across the pre-test, post-test, and follow-up stages. These differences favored the experimental
group for all variables (emotional empathy, cognitive empathy, and spatial ability).

Table 3. Variance analysis with repeated measures to investigate within- and between-subjects effects

Variable SS df MS F P Effect size

Emotional empathy

Steps 215.622 2 107.811 21.811 0.001 0.438
Steps * group 273.756 2 136.878 27.710 0.001 0.497
Error 276.622 56 4.940

Cognitive empathy

Steps 268.956 1.520 176.994 57.771 0.001 0.674
Steps * group 343.356 1.520 225.955 73.752 0.001 0.725
Error 130.356 42.548 3.064

Spatial ability

Steps 43.621 1.301 33.538 50.426 0.001 0.643
Steps * group 32.156 1.301 24722 37.171 0.001 0.570

Error 24.222 36.419 0.665
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The results in Table 3 show that the interaction effect between stages and group was significant for
emotional empathy (F = 27.710, P < 0.001), cognitive empathy (F = 73.752, P < 0.001), and spatial ability
(F=37.171, P < 0.001).

Conclusion

The results indicated that cerebellar training significantly improved empathy and spatial ability in children
with oppositional defiant disorder. This finding suggests that participation in movement-based programs
helps individuals acquire essential behavioral, social, communication, and psychological skills, enabling
them to respond constructively to social interactions. Consequently, children's social resources develop
through movement programs, facilitating more active engagement with their environment. Furthermore, their
motor abilities, as well as their emotional and cognitive functions, improve, highlighting a bidirectional
relationship between motor behaviors and empathy (Chu & Pan, 2012). Another possible explanation is that
knowledge acquisition results from experiences and interactions with the environment. Increased interaction
enhances cognitive and motor skills, thereby improving cognitive and mental abilities, including spatial
ability. Additionally, the positive impact of increased physical activity or sensorimotor integration on spatial
abilities in children and adolescents is attributed to neurophysiological adaptation mechanisms in the
developing brain, particularly in regions closely associated with spatial abilities (Morawietz & Muehlbauer,
2021).

One of the limitations of this study was the restricted statistical population (children with oppositional
defiant disorder) and the use of convenience sampling. Therefore, it is recommended that future research be
conducted with a different statistical population and employ random sampling to enhance the external validity
of the study. Additionally, given the effectiveness of the cerebellar training program in improving empathy
and spatial ability in children with oppositional defiant disorder, it is suggested that educational authorities
pay greater attention to physical education courses, and that rehabilitation center instructors utilize cerebellar
training methods to strengthen the cognitive and emotional abilities of children with oppositional defiant
disorder

Keywords: Cerebellar Training, Children, Empathy, Oppositional Defiant Disorder, Spatial Ability.
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