Research in Teaching, Volume 14, Issue 2, 2026

""wavw‘df

Research in Teaching

Print ISSN: 2476-5686 | Online ISSN: 2476-5600

Journal Homepage: https://trj.uok.ac.ir/

The Effect of Perceptual-Motor Exercise-Based Teaching on Motor,
Cognitive, and Metacognitive Skills in Children with Special Needs: A

Quasi-Experimental Study

Morteza Homayounnia Firouzjah'®

1. Department of Physical Education, University of Farhangian, Tehran,Iran. Email: Mortezahomayoun@cfu.ac.ir

Article Info

ABSTRACT

Article type:
Research Article

Article history:

Received 20 December 2024

Received in revised form 09
April 2025

Accepted 18 November 2025

Available online 22 June 2026

Keywords:
Perceptual-motor exercises,
motor development,
metacognitive development,
cognitive development,
children with special needs

Objective: This study examined the efficacy of a perceptual-motor
exercise-based teaching method in enhancing motor, cognitive, and
metacognitive skills among children with special needs.

Methods: A quasi-experimental pretest-posttest design with a control
group was implemented. The sample comprised 47 children (6-9 years
old) selected via convenience sampling from 175 eligible students in
Babol (2020). The experimental group (n=47) received 36 sessions (3
sessions/week, 30-45 minutes each) of structured perceptual-motor
exercises, while the control group (n=47) followed standard curricula.
Motor skills were assessed using the Bruininks-Oseretsky Test (BOT-2),
attention with the Toulouse-Pieron Test, and metacognition via the
Metacognitive Questionnaire for Children (MCQ-C). Data were analyzed
using ANCOVA.

Results: The intervention significantly improved metacognition and
motor skills (upper-limb coordination, balance, response speed, and
strength; p<0.01). No significant effects were observed for attention,
agility, or upper-limb speed (p>0.01).

Conclusion: Perceptual-motor exercise-based teaching effectively
enhances specific developmental domains in children with special needs.
Integration of such methods into special education programs is
recommended, with further research needed to address non-significant
outcomes
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Introduction

Children with special needs may experience difficulties in different aspects of motor, cognitive, and
metacognitive development. Therefore, the use of educational approaches that are appropriately adapted
to their needs may contribute to their overall development and learning. Perceptual-motor exercise-
based teaching is one approach that simultaneously engages perceptual, motor, and cognitive processes
and may provide an appropriate context for developing a range of skills. Perceptual-motor activities,
including balance tasks, locomotor activities, eye—hand coordination exercises, fine- and gross-motor
activities, visual-motor tasks, and problem-solving activities, may enhance sensory—motor integration,
attention, performance monitoring, and metacognitive processes. Previous studies have reported
beneficial effects of physical activity and perceptual-motor interventions on motor and cognitive
development in children; however, evidence regarding the simultaneous effects of such interventions on
motor, cognitive, and metacognitive outcomes in children with special needs remains limited. Therefore,
the present study aimed to investigate the effect of perceptual-motor exercise-based teaching on motor,
cognitive, and metacognitive skills in children with special needs.

Method
o This applied quasi-experimental study used a pretest—posttest control-group design. The study

population consisted of 6- to 9-year-old male students with special needs in Babol, Iran, during
the 2020-2021 academic year. A total of 47 students were selected through convenience sampling
and assigned to experimental and control groups. Before the intervention, participants completed
the relevant pretests. The experimental group participated in a three-month perceptual-motor
exercise-based teaching program consisting of 36 sessions, three sessions per week, with each
session lasting 30—45 minutes. The intervention included gross-motor activities such as crawling,
guadrupedal movement, hopping, and rope jumping; fine-motor activities such as paper
crumpling, playdough activities, coloring, and manipulating nuts and bolts; eye—hand
coordination activities such as ring toss, mini-basketball, and darts; and pencil-and-paper
activities such as drawing curved and angular lines, mazes, puzzles, dot-to-dot tasks, and visual
discrimination activities. Motor skills were assessed using the Bruininks—Oseretsky Test of Motor
Proficiency, attention was assessed using the Toulouse—Pieron Attention Test, and metacognitive
skills were assessed using the Metacognition Questionnaire for Children. After completion of the
intervention, posttests were administered to both groups. Data were analyzed using analysis of
covariance (ANCOVA), with pretest scores controlled statistically.

o Results

The results of ANCOVA indicated that, after controlling for pretest scores, perceptual-motor
exercise-based teaching had significant effects on motor skills, attention as a cognitive outcome, and
metacognitive skills. For overall motor skills, the effect of group was statistically significant (F = 49.332,
p < .001, n*> = .646). For attention, the pretest effect was significant (F = 77.280, p <.001, n* = .741),
and the group effect was also statistically significant (F = 44.083, p < .001, n?> = .620), indicating a
significant improvement in attention in the experimental group. The findings for metacognition also
indicated a significant between-group effect after controlling for pretest scores, suggesting that the
intervention produced a significant change in metacognitive performance. In addition, significant effects
were observed for several motor components, including upper-limb coordination, balance, response
speed, and strength. However, the intervention did not produce significant effects on all motor
components, including agility and upper-limb speed and agility.
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Discussion

The present study aimed to investigate the effect of perceptual-motor exercise-based teaching
on motor, cognitive, and metacognitive skills in children with special needs. The most important
finding was that a structured perceptual-motor intervention was associated with significant
improvements in overall motor skills, attention, and metacognitive performance. This finding
Is consistent with previous research emphasizing the role of physical activity and perceptual-
motor experiences in supporting motor and cognitive development in children. The
simultaneous involvement of sensory and motor systems during varied activities may provide
repeated opportunities to practice coordination, movement control, attention, and response
regulation. The diversity of tasks included in the present intervention may also have increased
opportunities for learning and adapting to different task demands, which is consistent with the
proposed relationship between practice variability and the development of motor and cognitive
abilities (Pesce et al., 2019).

The significant improvement in attention may be explained by the characteristics of the
perceptual-motor activities. Many of the activities required participants to focus on visual
stimuli, control their movements, select appropriate responses, and maintain attention
throughout task performance. Repeated engagement in such activities may therefore create
favorable conditions for strengthening attentional processes. This interpretation is consistent
with studies reporting associations between physical activity, rhythmic activities, perceptual-
motor interventions, and executive or cognitive functions in children (Vazou et al., 2020;
Jylanki et al., 2022; Wang et al., 2024).

The observed improvement in metacognitive performance may also be related to the purposeful
and problem-solving characteristics of the intervention. During different activities, children
encountered situations requiring them to attend to their performance, modify their responses,
and select appropriate strategies. Such experiences may provide opportunities to develop
awareness and control of learning processes. The present finding is consistent with previous
research indicating relationships between perceptual-motor experiences, motor learning, and
metacognitive development (Sangster Joki¢ & Whitebread, 2014; Viktorin & Loosova, 2020).
The finding that some, but not all, motor components improved significantly further suggests
that the effects of the intervention were not uniform across motor domains. Differences in the
characteristics of the tasks, the extent to which each component was practiced, and individual
characteristics of the participants may partly explain this pattern. Overall, the findings suggest
that perceptual-motor exercise-based teaching, when appropriately designed and systematically
implemented, may serve as a useful component of educational and supportive programs for
children with special needs.

Conclusions
The findings indicated that perceptual-motor exercise-based teaching significantly improved

motor skills, attention, and metacognitive performance in children with special needs.
Significant improvements were also observed in several motor components, including upper-
limb coordination, balance, response speed, and strength, although the effects were not
consistent across all motor domains .Given the potential role of physical activity and motor-
learning opportunities in supporting children's development and participation, educational
programs in special schools may consider incorporating regular, appropriately adapted
perceptual-motor activities within school-based physical education and health programs. Such
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programs should be tailored to students' individual abilities and implemented by appropriately
trained teachers and specialists.

Future research should compare different types of perceptual-motor interventions and examine
their effects in larger and more diverse samples, with longer follow-up periods. Further
investigation of specific motor and cognitive factors, as well as the role of home and school
environments, may provide a more comprehensive understanding of the mechanisms
underlying the effects of perceptual-motor interventions.
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