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Background: Due to the importance of motor skills in the development and learning of children,
many studies have investigated the effectiveness of process-oriented motor interventions in this field,
but have these interventions been effective?

Aims: The aim of this study was to meta-analyze the effectiveness of process-oriented motor
interventions on children's motor skills.

Methods: In this study, meta-analysis was used as a tool to determine, collect, combine and
summarize research findings related to process-based interventions on motor skills.The statistical
population included all researches conducted in the field of process- oriented interventions in the
period of 1387 to 1398 for Persian articles and 2011 to 2020 for Latin articles. For this purpose, 31
studies (19 Persian articles and 12 Latin articles) that were methodologically approved as a statistical
sample were selected and Meta-analysis was performed on them. The research tool was a meta-
analysis checklist.

Results: The results showed that the magnitude of the effect of process-oriented interventions on
children's motor skills was 0.42, which according to Cohen's Interpretation table means the effect
size (p<0/1).

Conclusion: Therefore, it can be said that based on the results of this meta-analysis; Process- oriented
motor interventions can be effective in improving children's motor skills.
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Introduction

Movement is a major factor in the development of
advanced cognitive structures, especially in infancy
and childhood, and at this time several factors such as
motor abilities and physical performance affect the
individual's perceptual and emotional development
through complexities (Sheikh et al., 2018). Therefore,
one of the most important prerequisite skills for
learning is motor skills. Children's motor
development depends on general physical
development, especially skeletal growth and
neuromuscular growth (Kaufman & Schilling 2007).
Approaches in the field of motor interventions are:
process-oriented approaches (down up) or task-
oriented approaches (up down). Each of these
approaches has its strengths and weaknesses
(Kennedy et al., 2012). A task-based approach is a up
down approach in which a child or adult is taught how
to do a task, a specific skill, or a strategy in its context.
It can also be said that approaches that use activity to
address performance itself are often called task-
oriented approaches. The down up or process-
oriented approach, also known as the general abilities
approach, is based on the theory of neural evolution
and is based on the assumption that improvement of
the underlying sensory-motor processes is needed to
achieve better performance in motor skills. (Wilson,
2014; Sugden, et al., 2008).

These approaches use activity to target basic
performance problems. In other words, process-
oriented approaches focus on the performance
components of the underlying processes. The
underlying principle in process-oriented approaches
is that there are fundamental shortcomings that need
to be addressed before addressing the core
performance. The goal of this approach is to improve
underlying processes that are not fully developed as
the child ages. This approach includes sensory
function, attention, and planning, which are known to
be essential prerequisites for acquiring motor skills.
Therefore, this approach can be considered to
eliminate motor deficits (Sugden et al., 2008; Bernay
and Roger, 2014). The most widely used
interventions in this field are integration-sensory
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therapy, Kinaesthetic training, perceptual-motor
therapy, sensory processing, Neuro Developmental
Treatment, psycho-motor therapy, psychological
neuro therapy and sensory-motor therapy (Missiuna
et al., 2006).

Although, firstly, many studies have been done on the
effect of process-oriented motor interventions in
children, especially in the field of their motor
problems, and no studies have systematically
reviewed them in the form of meta-analysis And
second, that there are many discrepancies between
existing studies regarding the effect of these
interventions on children's motor skills; In the face of
this mass of scientific information, it seems necessary
to examine the available resources in a structured way
in order to extract information quickly and accurately.
This helps to minimize bias and reduce errors.
Therefore, meta-analytical studies to provide
preventive and therapeutic solutions in the field of
movement disorders in children is of particular
importance. In this study, considering the important
role of process-oriented motor interventions and
numerous studies conducted in the field of their
impact, meta-analytical study of these factors was
performed. Therefore, the main issue of this study is
to review the studies on the effect of process-centered
interventions on children's motor skills in the form of
meta-analysis and seeks to answer the question of
whether process-centered motor interventions on
children's motor skills. Are they effective?

Method

In this study, meta-analysis was used as a tool to
determine, collect, combine and summarize research
findings related to the effect of process-oriented
motor interventions (sensory integration, perceptual-
motor and Neuro Developmental) on children's motor
problems. In this study, first, the structured review
method was used and the data were collected through
the published results of related researches in order to
perform meta-analysis. The statistical population of
the present study included researches published in
scientific-research journals that were conducted in the
period of 1387 to 1398 for Persian articles and 2011
to 2020 for Latin articles in the field of process-based
motor interventions on children's motor skills. In the
meantime, studies that did not meet the conditions
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and criteria for entering this study were excluded
from the research cycle. These criteria were: (1) the
subject of research, education or process-based motor
interventions is based on children's motor skills; (2)
the sample size is appropriate; (3) have the necessary
conditions in terms of methodology (hypotheses,
research method, community, sample and sampling
method, measurement tools and their validity and
reliability, statistical analysis method and statistical
calculations); (4) the study is done in groups and the
studies are not case-by-case and single-subject; (5)
The research design should be experimental. To
collect data and related research, the researchers used
the databases SID, Mag Iran, Iran doc, Iran psych,
Google Scholar, Pub Med, Spirnger, Science Direct,
ProQuest, seeker and Google Advance. Keywords
searched in these information sources include
"Sensory Integration,  Kinaesthetic training,
Perceptual-Motor, Sensory Processing, Neuro
Developmental, Psychomotor, Psychological,
Sensory - Motor, and their combination with
keywords "Effectiveness of treatment”, “impact"”,
"promotion”, “improvement" and their English
equivalents.Finally, among the existing researches
(157 researches), 31 researches (19 Persian articles
and 12 Latin articles) had problems or skills. Children
were targeted and asked accurate and relevant
scientific questions and used appropriate statistical
tests, were selected and the rest were removed from
the study cycle.

The research tool was a meta-analysis checklist. A
coding form (meta-analysis checklist) was used to
collect the required data. The checklist included
components: title, researcher (s), location, treatment
model, number of samples, length of treatment,
gender, tools (s) and statistics. Data analysis method
was performed according to the list of researches in
the field of process-based motor interventions on
children's motor skills and referring to them. Manual
calculations were used to obtain the effect size. The
implementation stages of this meta-analysis are based
on the meta-analysis stages of Hewitt and Kramer
(2005), which include steps (1) definition of research
variables, (2) search in databases, (3) review of
research, (4) calculation of effect size For each study,
(5) the composition of the effect size of the studies,
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(6) the significance of the combined studies, and (7)
the comparison of the effect sizes of the studies with
different characteristics.

Results

In this section, based on the data presented in the
report of each of the researches, the effect size of the
treatment models has been calculated. For this
purpose, the size of the effect was calculated
according to the meta-analysis of Hewitt and Kramer
(2005). Then, by converting each r of the effect to zr,
calculating their mean, and finally converting it back
to the volume of the effect, all studies were combined.
Finally, the mean value of zr for process-oriented
interventions is 0.484, which according to Fisher's
expanded table, corresponds to the average effect
volume of 0.42 and is evaluated as average.
Therefore, it can be said that process-oriented motor
interventions had a moderate effect on children's
motor skills. Also, the level of combined significance
was 0.1, which indicates that the size of the combined
effect is significant for p <0.1. Therefore, in response
to the question posed in this study, what is the
effectiveness of process-oriented motor interventions
on children's motor skills? It can be said that process-
oriented motor interventions have improved
children's motor skills by up to 42%.

Conclusion

The aim of this study was to meta-analyze the
effectiveness of process-oriented motor interventions
(sensory integration, perceptual-motor and Neuro
Developmental) on children's motor skills. Findings
from this meta-analysis showed that process-oriented
interventions improve children's motor skills by up to
42%. This finding is consistent with the results of
research; Ahmadi, Hemmati Alamdarloo and Shojaei
(1396); Hashemi and Shahrbanian (1397);
Ghorbanzadeh, Lotfi, Azali Alamdari, Bashiri and
Ebrahimi (2015); Farsi, Abdoli, Kaviani and Kaviani
(1390); Choi Ji Hyun, Kim Hee (2018); Sun Joo Kim
Wokim Kyung Mi (2017); L-Maksoud, Amira
Mahmoud Abdolmounem and Soheir Saman
Rezakullah (2016); Brand, Josen, Holsbor and Gerber
(2015) and Abdul Karim and Mohammad (2015); It
is harmonious. On the other hand, the findings of this
meta-analysis with the results of research; Kashefi
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Mehr, Kayhan and Harry (2017) who have studied the
therapeutic effect of sensory integration on job
performance in children with autism and reported its
effect size of 0.12 and with the results of Crenta
(2014) that the effect of motor-motor activity on
Preschool children 's motor abilities were examined
and the effect size was reported to be 0.14; It is
inconsistent. In addition, among the 31 studies of this
study, the highest effect size (0.70) was related to
Bahadori Khosroshahi (2017) who used a perceptual-
motor program to improve the fine and gross motor
skills of primary school students with cerebral palsy.
In explaining these findings, it can probably be said
that process-oriented motor skills focus on basic
functional problems, and basic functional problems
can be the source of many problems in daily life
(including work, education, etc.). Therefore, it seems
logical. It turns out that process-driven motor
interventions have the ability to improve the different
functions associated with that underlying problem by
solving a underlying problem, On the other hand, it
seems that the combination and outcome of existing
methods and collecting the average of their effects
through meta-analysis can reduce the problems and
shortcomings related to the exclusive reporting of a
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process-based method and can provide a more
comprehensive view of the Have the effect of these
interventions. In other words, conducting research
based on specific approaches on examples from
different cultures (meta-analysis) allows a more
general and reasonable view of the effectiveness of
those interventions.
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