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Abstract

Background & Aims: The development of fine motor skills is one of the fundamental factors
in shaping children’s daily functional abilities and academic performance. Among the various
components of these skills, hand steadiness plays a particularly important role, as it underlies
many essential activities such as writing, drawing, manipulating educational tools, completing
school tasks, and even performing simple personal routines. The ability to maintain controlled
and stable hand movements enables children to carry out purposeful actions with appropriate
accuracy, coordination, and speed, thereby enhancing their engagement and effectiveness in
learning processes. In educable children with intellectual disabilities, the development of fine
motor skills faces additional challenges due to cognitive limitations, delays in information
processing, weaknesses in motor planning, and musculoskeletal difficulties. These children
often exhibit slowness, motor instability, and reduced performance quality in activities
requiring high motor precision. Therefore, improving fine motor skills- particularly hand
steadiness- in this population requires structured and targeted training programs. Previous
studies suggest that skill-based and strength-based exercises can improve motor control, the
coordination of small hand muscles, and the strength of finger and wrist muscles. Skill-based
exercises typically focus on activities that enhance accuracy, speed, and coordination, such as
tracing patterns, bead manipulation, hand-based games, and purposeful therapeutic tasks.
Strength-based exercises, on the other hand, emphasize increasing the power of the hand and
forearm muscles, which can provide greater stability during movement. A combination of
these approaches- integrated skill and strength training- may yield enhanced effectiveness, as
it simultaneously builds muscular strength and refines fine motor abilities within purposeful
activities. Despite the importance of motor interventions in improving the performance of
children with intellectual disabilities, only a limited number of studies have comparatively
examined the effects of skill-based, strength-based, and combined exercises on hand steadiness
in educable children with intellectual disabilities. Consequently, there remains a research gap
concerning the identification of the most effective type of exercise, highlighting the need for
more rigorous investigations to determine which training method yields the greatest
improvement in the motor abilities of this population. The purpose of the present study is
grounded within this context. This research aims to investigate and compare the effects of a
training program involving skill-based, strength-based, and combined exercises on hand
steadiness in educable children with intellectual disabilities. The study seeks to provide
reliable scientific evidence to support educators, therapists, and rehabilitation specialists in
choosing the most appropriate training protocol for enhancing hand steadiness in these
children. It is expected that the findings will not only contribute to improving motor
performance but also promote academic participation and increase personal independence
among educable children with intellectual disabilities.

Methods: The statistical population of this study included all female educable students with
intellectual disabilities in Isfahan, from which 34 participants aged 7 to 14 years were selected
through convenience sampling. Based on pre-test scores, participants were homogenously
assigned to four groups: skill training (n = 9), strength training (n = 8), combined training (n
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=9), and control (n = 8). The study employed a pre-test—post-test design with a control group.
Data were collected using the MLS (Vienna Test System) and analyzed using mixed-design
analysis of variance in a 4 (group) x 2 (test phase) design.

Results: The results indicated that skill, strength, and combined training had a significant
effect on improving hand steadiness in terms of error number (p = 0.003, F(3, 30) = 6.536). In
addition, strength and combined training significantly reduced error time (p = 0.03, F(3, 30) =
12.579), whereas skill training did not show a significant effect on this variable. Between-
group comparisons revealed no significant differences among the skill, strength, and combined
training groups; however, significant differences were observed between the skill and
combined groups compared to the control group in error number (p = 0.004, F(5, 28) = 6.676).
No significant differences were found among the groups in error time.

Conclusion: The findings of the present study indicated that all three types of training
interventions- skill-based, strength-based, and combined- produced significant improvements
in hand steadiness among educable children with intellectual disabilities in terms of the
number of errors. This suggests that participation in structured and purposeful training
programs, regardless of the type of exercise, can help reduce slips, motor instability, and
performance-related errors in tasks requiring precise hand control. The positive effects of all
training programs on the error-count variable demonstrate that even simple skill-based
exercises are capable of stimulating and strengthening the neuromotor processes involved in
hand control. However, the findings related to error time present a different picture. The results
showed that only strength-based and combined exercises were able to produce a significant
reduction in error time, whereas skill-based exercises did not show such an effect. This
difference may be attributed to the nature of strength and combined training, as strengthening
the small muscles of the hand and forearm creates greater stability and endurance, which can
improve the speed of movement execution while maintaining accuracy. In contrast, skill-based
exercises primarily focus on enhancing coordination and precision and may require longer
training periods to produce substantial changes in speed and execution time. The between-
group comparisons also revealed important points. Although no significant differences were
observed among the three training groups (skill-based, strength-based, and combined), both
the skill-based and combined groups demonstrated better performance than the control group
in the error-count variable. This finding suggests that even skill-based exercises alone can have
protective and facilitative effects on hand steadiness, and that the absence of structured training
in the control group likely contributed to the persistence of functional weaknesses. The lack
of significant differences in error time among the groups may indicate that this variable is
influenced by more complex factors and may require longer training durations, greater training
intensity, or different combinations of interventions to show noticeable changes. Overall, the
results of the present study demonstrate that structured training interventions can play an
important role in enhancing the fine motor skills of educable children with intellectual
disabilities. Skill-based exercises are effective in improving accuracy and reducing errors,
while strength-based and combined exercises can additionally contribute to reducing execution
time. Therefore, a combined training approach- one that simultaneously improves muscle
strength and enhances coordination and precision- appears to be an appropriate strategy for
educational and rehabilitation programs. Given the importance of hand steadiness in daily and
academic activities, it is recommended that educators and therapists incorporate purposeful
training programs into educational and therapeutic settings. Furthermore, future research with
longer training periods, larger sample sizes, and the assessment of additional motor
performance indicators is suggested to provide a more comprehensive understanding of the
effectiveness of these interventions.
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