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Introduction
Evidence Based Practice
Evidence based practice is defined as the integration of knowledge from professional and clinical
expertise, patient/client unique values and circumstances, and best research evidence (Straus,
Richardson, Glasziou, & Haynes, 2005). The EBP courses in the St. Catherine University
occupational therapy programs emphasizes skill building in finding, analyzing, and synthesizing
research.

The EBP Project
Occupational therapy graduate students at St. Catherine University complete an EBP project in
partial fulfillment of the requirements for a course on Evidence-Based Practice.
The EBP Process
•
•
•
•
•
•
•
•

Begins with a practice dilemma
Dilemma is framed as an EBP question and PICO
P (population/problem) I (intervention) C (comparison group) O (outcome(s) of interest)
Background learning
Search for the best evidence
Initial appraisal and critical appraisal of the evidence
Summary of themes from the evidence
Recommendations for practice
Next steps – implementation in practice
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EBP Practice Dilemma: Evidence Based Practice Case Scenarios
The overall focus of each of case scenarios are related to assessment or interventions that are
related to Choosing Wisely Campaign items 1, 2, 3, 5, 8, 10. Case scenarios were developed
related to each initiative with clientele and conditions across the lifespan in various practice
settings. Practice settings included school district, outpatient pediatric, primary care, skilled
nursing facility, work rehabilitation, and acute care.

Six EBP Projects: Choosing Wisely Campaign (Things Providers and Patients Should
Question)
The six projects are representative of 6 campaign things for the Choosing Wisely Campaign
initiatives. There are a total of 10 campaign things that are promoted by the American
Occupational Therapy Association.
Thing 1: Don’t provide intervention activities that are non-purposeful (e.g., cones, pegs,
shoulder arc, arm bike).
Thing 2: Don’t provide sensory-based interventions to individual children or youth within
documented assessment results of difficulties processing or integrating sensory information.
Thing 3: Don’t use physical agent modalities (PAMS) without providing purposeful and
occupation-based intervention activities.
Thing 5: Don’t provide cognitive-based interventions (e.g., paper and pencil tasks, table-top
tasks, cognitive training software) without direct application to occupational performance.
Thing 8: Don’t use reflex integration programs for individuals with delayed primary motor
reflexes without clear links to occupational outcomes.
Thing 10: Don’t provide ambulation or gait training interventions that do not directly link to
functional mobility.
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Background on Choosing Wisely Campaign
Choosing Wisely started in 2012 by American Board of Internal Medicine (ABIM) and
Consumer Reports, which includes 75 health care provider organization partners, with the
American Occupational Therapy Association (AOTA) being one of the organizations. Choosing
Wisely aims to promote meaningful conversations between health care practitioners and clients
to ensure that appropriate and quality care is being provided (AOTA, 2021). The mission is
helping health care providers and clients in making informed and effective health care decisions,
promote effective health care resources, and improve quality and safety of health care in the
United States (AOTA, 2021). More specifically, campaign promotes assessment and
interventions are evidence based, effective, necessary, safe, and not duplicated among health care
providers including occupational therapy practitioners. Experts within this campaign developed
and published 10 things providers and clients should question with occupational therapy services
across various practice settings. See table below for current “10 Things Patients and Providers
Should Question”.
Table 1
10 Things Patients and Providers Should Question
Thing

Related Item

1

Don’t provide intervention activities that are non-purposeful (e.g., cones, pegs, shoulder arc, arm bike).

2

Don’t provide sensory-based interventions to individual children or youth within documented
assessment results of difficulties processing or integrating sensory information.

3

Don’t use physical agent modalities (PAMS) without providing purposeful and occupation-based
intervention activities.

4

Don’t use pulleys for individuals with hemiplegic shoulder.

5

Don’t provide cognitive-base interventions (e.g., paper and pencil tasks, table-top tasks, cognitive
training software) without direction application to occupational performance.

6

Don’t initiate occupational therapy interventions without completion of the client’s occupational
profile and setting collaborative goals.

7

Don’t provide interventions for autistic persons to reduce or eliminate “restricted and repetitive
patterns of behavior, activities, or interests” without evaluating and understanding the meaning of the
behavior to the person, as well as personal and environmental factors.

8

Don’t use reflex integration programs for individuals with delayed primary motor reflexes without
clear links to occupational outcomes.

9

Don’t use slings for individuals with a hemiplegic arm that place the arm in a flexor pattern for
extended periods of time.

10

Don’t provide ambulation or gait training interventions that do not directly link to functional mobility.

Note. American Occupational Therapy Association. (2021). 10 Things Patients and Providers Should Question
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Resources Regarding Choosing Wisely Campaign®
What is the AOTA Choosing Wisely Campaign?
Website Link: https://www.aota.org/Practice/Researchers/choosing-wisely.aspx
Implementing the Choosing Wisely Recommendations
Website Link: https://www.aota.org/Publications-News/otp/Archive/2019/implementingchoosing-wisely.aspx
Ten Things Patients and Providers Should Question (Updated July 2021)
Website Link: https://www.choosingwisely.org/societies/american-occupational-therapyassociation-inc/
AOTA Choosing Wisely Campaign Resources (Select Clinical Application Resources)
Website Link: https://www.aota.org/Practice/Researchers/choosing-wisely.aspx

References
American Occupational Therapy Association. (2021). AOTA’s Involvement with Choosing
Wisely. Retrieved from https://www.aota.org/practice/researchers/choosing-wisely.aspx
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Appraisals of Best Evidence, Themes, and Recommendations
After searching and finding evidence available from library databases and alternative sources,
students conducted an initial appraisal to evaluate the quality and relevance of the evidence and
select the best research for further review. Then they conducted critical appraisals of the best
formal reviews of primary research (e.g., systematic reviews, meta-analyses) and/or
primary/original research studies. One of the steps in the CAP process is to evaluate the strength
or level of the research design and the types of conclusions that are possible from each design.
Initial Appraisal
• Quality of the evidence
• Type of evidence and research design
• Investigator qualifications and journal/publication/website
• Journal/publication/website
• Relevance of the evidence
Critical Appraisal
• Appraisal of methods, results, and implications
• Classification of type of research study
o Reviews of primary research (e.g., systematic reviews, meta-analyses)
o Qualitative studies
o Psychometric studies
o Primary quantitative research studies
▪ Level 1: randomized controlled trials
▪ Level 2: two groups, nonrandomized/cohort and case control
▪ Level 3: nonrandomized, pretest/posttest and cross-sectional
▪ Level 4: single subject
▪ Level 5: case report or series
After completing initial and critical appraisals, themes are summarized related to the EBP
question and other findings that emerged from the evidence. Recommendations for practice and
reflection on participating in an EBP project are identified in the conclusions.
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Evidence Based Practice Question
What is the current evidence-based practice for gross motor development to support engagement
in play in school age children with mild to moderate delays?
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Themes
When exploring the aspects of the evidence-based question, “What are the current
evidence-based practices for gross motor development to support engagement in play in school
age children with mild to moderate delays?”. The four themes found were the importance of
motor skills in school aged children, the different settings of effective interventions, current
assessments that track gross motor changes, and limitations and considerations for the current
research. In total, 28 articles were appraised to find these four themes within our literature
review. Gross motor skills are defined as abilities that let us do activities involving large muscles
in our torso, legs, and arms (Gross Motor Skills, 2020; What Are Gross Motor Skills?, n.d.). The
definition of school aged children may be considered to be children aged 5-21 years, within the
literature searched for our question, children aged birth to five years old were also included.
Identifying and evaluating motor difficulties is an important step in selecting suitable
intervention approaches and techniques. Using the most relevant intervention may promote
positive outcomes for improved gross motor skills in children with developmental delays.
Theme One: Motor Skill Importance in School Age Children
Despite clearly defined developmental milestones, the development of gross motor skills
in children can vary considerably and may be impacted by certain conditions and delays in
development during early childhood. A part of normal growth patterns, primitive reflexes form
the foundation for children’s gross motor development and include movements such as rolling,
sitting, crawling, and standing which are typically achieved during infancy and toddler periods of
childhood (Daeng, 2020). During the preschool period, children continue intensive motor
development, acquiring new gross motor skills such as jumping, playing ball (catching,
throwing, kicking), riding a bike, or balancing and other movements associated with play
activities (Lucas et al., 2016; Pecuch et al., 2021). Neuromotor maturity established during the
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kindergarten and the early grade school period as gross motor movements become associated
with increasingly better coordination and control of body movements (Pecuch et al., 2021; Wick
et al. 2017). However, delays in the integration of reflexes and gross motor movements
milestones may result from neuromotor conditions including premature infants, infants with low
birth weight, cerebral palsy, autism spectrum disorder and developmental coordination disorder
(Lucas et al., 2016, Tanner et al., 2020).
Children’s gross motor skills are critical to development and refer to the movement and
coordination of the muscles and body (Lucas et al., 2016). Gross motor skills are important to
enable children to perform everyday functions such as walking and running, playground skills,
and sporting skills (Palmer et al., 2020). Mastery of motor skills keeps kids physically fit and is
linked to the ability to cope with a full day of school and navigate your environment (Lawson et
al., 2021; Veldman et al., 2016; Wick et al., 2017). Gross motor skills are important to enable
children to perform everyday self-care tasks and have an influence on other everyday functions,
play is a specific area where gross motor skills are crucial (Laverdure et al., 2021;
Moghassaszadeh et al., 2021; Rawlins, 2016; Sullivan, 2018). Play benefits gross motor skill
development by encouraging movement, promoting motor planning, supporting balance, body
awareness, and stamina (Moghassaszadeh et al., 2021). Functional motor skills are an important
aspect of promoting healthy living and improving advanced movement (Palmer et al., 2020).
Motor skills can also have a greater connection to cognitive, social, and language development
(Clark et al., 2020; Matheis et al., 2018; Veldman et al., 2016; Wick et al., 2017).
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Theme Two: Assessments Tracking Gross Motor Changes
In occupational therapy, assessments are used to evaluate functional capabilities and
performance and progress of performance. Regarding function and gross motor skills, findings
are only as reliable, valid, and clinically useful as their assessment tools. We used an evidencebased approach to search and analyze the current literature for assessment tools that met these
standards and are applicable to the pediatric population of school age children. The Peabody
Developmental Motor Scales-2 (PDMS-2) and the Test of Gross Motor Development-2 (TGMD2) are the most reliable assessments in the age group of children aged 2-12 years old (Griffiths et
al., 2018). The PDMS-2 assesses gross motor skills in conjunction with fine motor skills while
the TGMD-2 assesses gross motor skills in isolation while focusing on the quality of action
performance. The PDMS-2 is notable for their inclusion of credit towards incomplete skills,
meaning that a child can receive a point as they progress towards a skill even without mastering
it. The point scale of the PDMS-2 is 0, 1, and 2 for mastery. The TGMD-2 is similar as it
evaluates the quality of action and not just completion. These two assessment tools were rated
with moderate to high validity and high test-retest reliability. The TGMD-2 is notable for its high
internal consistency, having the highest inter and intra-rater reliability, and the ability to
discriminate between age and diagnosis groups (Griffiths et al., 2018). The PDMS-2 and TGMD2 have been used in multiple studies and the evidence provided supports them as viable gross
motor assessment tools in school age children.
In a case-series report conducted by Kraft et al. (2019), the PDMS-2 was utilized as an
assessment tool to measure gross motor skills before and after hippotherapy treatment and
standard outpatient physical therapy. The results supported the hippotherapy outcomes and
showcased the clinical use of the PDMS-2. Participants showed gains in walking independently
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and mobility. Using the PDMS-2, participants showed higher improvement patterns in treatment
groups than in control groups (Kraft et al., 2019). These results demonstrate the high validity of
the PDMS-2 as it has high internal validity as stated in the systematic review conducted by
Griffiths et al. (2018). In another study by Wang (2004), the PDMS-2 was used to evaluate
pretest and posttest results of a creative movement program. The results were consistent with the
previous study in showing that the PDMS-2 measured gains in gross motor skills which were
highest in the intervention groups compared to control groups (Wang, 2004). The TGMD-2 was
used in two studies to assess fundamental motor skills in children and yielded similar results to
the studies that utilized the PDMS-2. The results supported the effectiveness and reliability of
using the TGMD-2 by demonstrating pretest and posttest differences in gains of fundamental
motor skills and gross motor skills between groups (Burns et al., 2017; Moghaddaszadeh &
Belcastro, 2021). Both of these studies were over the course of 7-12 weeks which shows that the
TGMD-2 has high test-retest reliability and has internal validity and consistency.
In addition to the PDMS-2 and TGMD-2 assessments, other common tools used to
evaluate gross motor skills in children are the Gross Motor Function Measure (GMFM-88) and
the Bayley Scale of Infant and Toddler Development-III (BSID-3) (Alotaibi et al., 2014;
Griffiths et al., 2018). The GMFM-88 is an assessment that measures a child's ability to do things
like stand, roll, and crawl (Alotaibi et al., 2014). Alotaibi and colleagues examined the efficacy
of the GMFM-88 and how it can apply to clinical situations through a systematic review and
analysis and concluded that the GMFM-88 is a valid assessment tool for measuring changes in
gross motor abilities in children with Cerebral Palsy (Alotaibi et al., 2014). The BSID-3 can also
be used to measure and assess children’s gross motor skills (Griffiths et al., 2018). Griffiths and
colleagues investigated the reliability and validity of the BSID-3 and found that it has excellent
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test-retest reliability and showed the best predictive validity for later motor outcomes and the
researchers noted that the BSID-3 would likely be more beneficial to use with children who may
have more than one motor impairment (Griffiths et al., 2018).
Theme Three: Interventions Focused on Improving Motor Skill Developmental Delays
In the school setting, there are many children with a wide spread of gross motor ability.
With a range in ability, there should be a range of interventions to match each individual child’s
needs. The Motor skills At Play program (MAP), Active Video Games (AVG), and school-based
interventions all are able to work on motor development in the school setting for children with
motor skill difficulties. MAP is a program that is implemented by non-motor experts during
outdoor free play (Palmer et al., 2020). The program is implemented on Headstart preschoolers
dividing them into two groups. The control group will participate in outdoor free play while the
experimental group will do outdoor free play with the MAP implemented. The MAP teaches
fundamental motor skills to preschoolers. There were improvements in process and product
locomotor skills like running, skipping, and galloping than the control group. The authors
concluded that based on the significant improvements that using a non-motor expert to
implement the intervention is doable and can be replicable and made into a widespread program
to other preschool programs (Palmer et al., 2020). A systematic review of AVGs assessed the
interactive video gaming opportunity to see how effective it was to develop motor skills (Tanner
et al., 2020). The authors found a strong association between non-typically developing children
and adults participating in AVG and increased motor skills. This is an intervention that involves
free play (Tanner et al., 2020). Self-autonomy interventions are strong in developing motor skills
(Palmer et al., 2020; Tanner et al., 2020). Full motion actions locomotor activities support motor
development (Palmer et al., 2020; Tanner et al., 2020). School-based interventions had a focus
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on fundamental motor skills (FMS) as the basis for performing specific motor activities in one’s
context (Eddy et al., 2019). One study described an intervention where teachers led and
implemented fundamental motor skill interventions for children ages 3 to 12 years old to support
motor development with varied motor abilities. The authors showed an increase in children’s
motor skills with teachers implementing FMS interventions. This is another example of how
using non-experts to deliver motor interventions proves effective to improve motor development
(Eddy et al., 2019; Palmer et al., 2020). In all interventions having a smaller sample size and
unclearly written methodology prove to be limiters (Eddy et al., 2019; Palmer et al., 2020;
Tanner et al., 2020). More research on motor skill interventions can be beneficial to better
generalize and standardize this in practice to reach more schools and school programs (Eddy et
al., 2019; Palmer 2020).
Home-based therapy offers a variety of interventions, which enables clients to participate
in activities under unique settings. Hippotherapy is often used for interventions for children with
neurological deficits such as cerebral palsy (CP) and autism spectrum disorder (ASD) (Koca &
Ataseven, 2015). In this therapy, a specially trained occupational therapist controls the horse by
applying the movement, rhythm or repetition, and the kid responds to those changes while riding,
which helps strengthen the core of the body; therefore, improve the overall balance and
coordination (Kwon et al., 2015). Kwon et al. (2015) researched the effectiveness of
hippotherapy for children with cerebral palsy between the ages of 3 and 12 by comparing CP
children receiving 45-minute hippotherapy twice a week for 8 weeks plus conventional therapy
to those not receiving the hippotherapy. They found a significant improvement (p<0.05) in their
gross motor functions including posture, coordination, strength, and sensorimotor systems in the
hippotherapy group. Additionally, Adams et al. (2017) revealed that children with developmental
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coordination disorder (DCD) between the ages of 6 and 11 can benefit from motor imagery (MI)
training to improve their motor coordination (p<0.05), and may be able to have an early catch-up
with typically developing children in terms of action planning. Motor imagery facilitates
children’s neuroplasticity and results in the development of motor planning and execution
performance (Souto et al., 2020). The content of motor imagery training varies, which includes
hand, whole body, or object rotation tasks (Amjad et al., 2019; Williams et al., 2011). It is often
done through technologies such as animation on screen and button in response to the stimuli
(Williams et al., 2011). There may be an accessibility issue depending on which type and content
of motor imagery training to use for the intervention. For the study limitations, Kwon et al.
(2015) mentioned that they did not control extraneous therapeutic interventions except physical
and occupational therapies. However, Adams et al. (2017) stated limitations in their study
regarding small sample sizes.
Theme Four: Limitations and Considerations for Current Research
Throughout the evidence-based process, researchers noted several limitations in their
findings. Limitations that were identified were small sample sizes, irregular assignment methods,
lack of diverse samples, and confounding variables. For instance, many of the authors stated that
their sample sizes were too small which makes it difficult to generalize the population (Sharma
& Begum 2019; Veldman et al., 2016). Having a large sample size within a study will improve
the external validity of a study making the results more generalizable to the target population
(Adams et al., 2017; Eddy et al., 2019; Tanner et al., 2020; Veldman et al., 2016). This is an
important factor to consider for future research since it does not represent the population
accurately. There were either no randomization or inaccurate randomization methods (Palmer et
al., 2020; Sharma & Begum 2019; Wick et al., 2017). In addition, the lack of diversity among the
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participants within the studies further decreases the generalizability of the results to all pediatric
patients. Several of the research studies examined stated possible issues with confounding
variables, which could have negatively influenced the results within the study. Common
confounding variables that the researchers mentioned were maturation in children, medication
use and effects, and possible additional health or rehabilitation services (Adams et al., 2017;
Palmer et al., 2020; Sharma & Begum, 2019). Further research is needed to improve the
implementation of gross motor skills within the occupational scope of practice.
During our research process, we found reflex integration programs for individuals with
delayed primary motor reflexes are often referenced when discussing current evidence-based
practices for gross motor development. Reflex integration programs aim to detect and remediate
motor delays for primitive reflexes in children as development occurs (Mackara, 2021). Within
our search process, we found that reflex integration programs lack evidence connecting them to
occupational outcomes, making it difficult to consider as an effective program for addressing
gross motor development in school age children (Burns et al., 2017; Watson, 2020).
Interventions created solely to integrate reflexes do not promote participation in occupation, as
the delay of reflex integration does not necessarily equate to functional impairment (Mackara,
2021). There is a need for additional research into reflex integration programs; this is important
to consider when working with developing children with gross motor delays.
Conclusion
Based on the evidence-based question of “What are the current evidence-based practices
for gross motor development to support engagement in play in school age children with mild to
moderate delays”, the four themes that were developed are the importance of motor skills in
school aged children, the different settings of effective interventions, current assessments that
track gross motor changes, and limitations and considerations for the current research. Current
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research suggests that gross motor skill interventions are effective. Furthermore, there is not one
study that shows that one intervention is better over another. Motor skills are critical to play
participation but vary in development in each individual child. It is essential that these skills are
developed to support healthy living and advanced movement. Research studies rely on gross
motor assessment tools to identify the efficacy and usefulness of interventions to improve gross
motor skills. In our evidence-based process researchers suggest children, ages 5-21 use
interventions that are specific to gross motor movements, such as MAP and MI. Future research
is needed to improve the implementation of gross motor skill interventions within the scope of
occupational therapy practice. It is essential that occupational therapists analyze the evidence
regarding assessment tools and interventions to make the most informed decisions in clientcentered practice.
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Executive Summary
Introduction
Our campaign for American Occupational Therapy Association (AOTA) Choosing
Wisely initiative is “Don’t use reflex integration programs for individuals with delayed primary
motor reflexes without clear links to occupational outcomes” (2021). The question we addressed
is “What are the current evidence-based practices for gross motor development to support
engagement in play in school-aged children with mild to moderate delays?”. Within the scope of
occupational therapy practice, there are several intervention techniques that can be used when
assessing and implementing interventions for school age children with mild to moderate motor
delays. It is essential that occupational therapists analyze the evidence of interventions to make
accurate decisions in client-centered practice. After investigating current evidence, it is our
understanding that there are more effective interventions than utilizing just one intervention
approach, such as research integration.
Findings
The importance of gross motor skill development for school age children is influenced by
variations in development and associated with the performance of everyday activities and
functions. Assessments such as the Peabody Developmental Motor Scales-2 (PDMS-2) and the
Test of Gross Motor Development-2 (TGMD-2), the Gross Motor Function Measure or GMFM88 and the Bayley Scale of Infant and Toddler measure gross motor ability in school age children
and can predict future gross motor outcomes (Alotaibi et al., 2014; Griffiths et al., 2018). These
assessment tools were deemed valid, reliable, and clinically relevant for occupational therapists
to select the appropriate interventions for clients (Alotaibi et al., 2014; Griffiths et al., 2018).
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Interventions in school settings were found to be the most effective interventions for
motor skill development. Motor Skills at Playtime (MAP), an intervention which teaches
fundamental motor skills to preschoolers, demonstrated improvements in locomotor skills using
non-motor experts (Palmer et al., 2020). Active Video Game (AVG), an intervention that
involves free play, has a strong association for increased motor skill acquisition in non-typically
developing children and adults. School-based interventions focused on fundamental motor skills
(FMS) which were implemented by teachers demonstrated an increase in children’s motor skill
acquisition (Tanner et al., 2020). Hippotherapy in conjunction with conventional therapy had
significant improvement in gross motor functions for children with neurological deficits versus
non hippotherapy treatment (Koca & Ataseven, 2015). Motor Imagery (MI) was beneficial for
improving motor coordination for children with developmental coordination disorder (DCD)
between ages 6 and 11 (Adams et al., 2017).
Strengths and Limitations
There were some considerable strengths found in the articles examined. For instance,
researchers examined a wide variety of interventions while conducting their studies. The studies
conducted had strong methodology designs such as systematic reviews, meta-analyses, and
primary experimental studies. The assessments used in these studies had high validity and
reliability, which is important for determining accurate and repeatable results. Lastly, a lot of
studies were conducted in children’s least restrictive environments, which is their natural
learning or play environment, supporting external validity.
There were several limitations in the studies we read which included: small sample sizes,
irregular assignment methods, lack of diverse samples, and confounding variables. Studies that
utilize small sample sizes reduce the likelihood of generalizing the findings to the larger intended
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population, which decreases the external validity of the study. The studies we examined lacked
randomization methods in sampling and diversity amongst participants, leading to a decrease in
internal validity. Confounding variables within the research studies could have an effect on the
outcome which included maturation in children, use of medication, and attendance in outside
health and medical services. In addition, reflex integration programs were referenced when
discussing current evidence-based practices for gross motor development. Although reflex
integration programs do show positive changes amongst children with developmental delays,
these programs lack sound research and connection to occupational or functional outcomes
(Burns et al., 2017; Watson, 2020).
Implications and Recommendations
After analyzing current literature, we recommend that researchers incorporate large
sample sizes with diverse participants in their studies. In addition, incorporating random
assignment within a study design can reduce the bias in both the researchers and participants of
the study. It is clear that larger sample sizes yield a higher likelihood of finding an effect and
using randomized controlled trials account reducing bias and ensuring equality among groups.
By considering these factors, outcomes can be better generalized to the intended population, the
internal validity, and the confidence of the results. Occupational therapy practitioners can make
informed decisions after evaluating the most current research and avoid using low efficacy
interventions.
Future Considerations
Important next steps to consider are looking at multiple levels of evidence, occupational
outcomes, and shared decision making. Occupational therapy practitioners should consider the
evidence behind the interventions they are using. Many studies show positive results for
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interventions, but the limitations need to be taken into account. The limitations of current
research have small sample sizes, randomization methods, diversity, and inclusivity of
populations, and taking confounding variables into account. Occupational outcome and function
should be evident with the gross motor intervention results. Lastly, interventions utilized should
reflect collaborative decision making, characterized by improved engagement in play.
Conclusion
There is current literature to support gross motor skill interventions improving gross
motor delays in school age children. After assessing the evidence, we concluded that current
research suggests there is not enough evidence-based practice to support just one intervention
solely to treat developmental motor delays. Play was assessed in multiple interventions and
served as a critical role in improving gross motor skills. Although further research is needed to
retest and improve these interventions, there is research to support the efficacy of interventions
aside from reflex integration. As future occupational therapy practitioners, it is essential to
understand the need for and the effectiveness of evidence-based practice. By incorporating the
best current evidence and matching client needs, occupational therapy practitioners can provide
client-centered care with the evidence to support the efficacy of interventions.
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Evidence Based Resources
Table 1
Government and Major Foundation Resources
Title

Brief Description

Source

Frontiers in Education - ICFCY as a Framework for
Understanding Child
Engagement in Preschool

Frontiers in Education is an
organization that publishes
rigorously peer-reviewed research
featuring specialty areas including
Leadership in Education, Special
Educational Needs, and
Assessment, Testing and Applied
Measurement.

https://www.frontiersin.org/journals/ed
ucation

Frontiers in Public Health Persistent Childhood Primitive
Reflex Reduction Effects on
Cognitive, Sensorimotor, and
Academic Performance in
ADHD

A study done on individuals 3-22
with ADHD to determine the
efficacy of a training program to
reduce extant primitive reflexes.
After a 12-week program, RPR's
were reduced, as well as
performance on all motor and
cognitive measures increased.

https://www.frontiersin.org/

HEADSTART Early Childhood
Learning and Knowledge
Center

A USDHHS program that provides
comprehensive early childhood
services for low-income children
and families.

https://eclkc.ohs.acf.hhs.gov/

MedlinePlus - US National
Library of Medicine
“Developmental milestones
record”

A guide on standard motor and
sensory development at 9 months

U.S. Department of Health and
Human Services

Motor development is one of the
general topics; motor milestones,
reflexes, and more are available on
this government site.

https://medlineplus.gov/

https://www.hhs.gov
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Table 2
Discipline Specific Resources
Title

Brief Description

Source

American Occupational Therapy
Association (AOTA)

Pediatric topics regarding
development milestones, assessment,
and intervention.

www.aota.org

Case-Smith Textbook

This textbook covers infants through
adolescence covering conditions,
research, techniques, and theories.
This resource will be able to bring
information about the school settings
and typical factors to consider in
evaluation, assessment, and the
outcome in this age group.

Textbook

Developmental Milestone Guide 3rd
Edition

This guide provides expectations for
what gross motor skills typically
developing children should have at a
specific age.

Evidence-Based Practitioner:
Applying Research to Meet Client
Needs

Discusses how and why using
evidence is important. This resource
will contribute how to perform
clinical decision-making skills to
provide the best care for clients.
When answering our question, it is
important to ensure that it applies to
our case.

Frames of Reference for Pediatric
Occupational Therapy (4th Edition)

Pediatric frames of references that
can be used in pediatric OT
(Neurodevelopment)

O'Brien, J. C. & Kuhaneck, H.
(2020). Case-Smith's occupational
therapy for children and adolescents
(8th ed.). Saint Louis, MO:
Mosby/Elsevier.

Textbook
Busch, A., Hall, L., Myott, F.,
Rackley, M. (2016). Developmental
Milestones Guide (3rd ed.). Coastal
OT Connections.

Textbook
Brown, C. (2016). The evidencebased practitioner: Applying
research to meet client needs. United
states: F.A. Davis Company.

Textbook
Hinojosa J., Howe T., Kramer P.
(2020). Frame of Reference for
Pediatric Occupational Therapy,
(4th ed.). Wolters Kluwer.
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Table 3
Interdisciplinary Journals, Databases, Professional Association Resources
Title / Name

Brief Description

Source

CINAHL (Cumulated index to
Nursing and Allied Health
Literature)

Is the ultimate research tool or
database that covers research
under nursing and allied health
professionals. It includes journals
and publications like newsletters
or magazines. A great majority of
the information is from the
National League for Nursing and
the American Nurses Association.

https://www.ebsco.com/products/
research-databases/cinahlcomplete

Cochrane Database of Systematic
Reviews

A database for scholarly work
that includes systematic reviews
and registry of clinical trials from
the Cochrane Library. This
database is designed to
acknowledge efficacy.

https://www.cochranelibrary.com/
cdsr/reviews

Journal of Pediatrics

It is a peer-reviewed medical
journal published monthly. It
covers all aspects of medical care
of infants, children, and
adolescents across the world. It
contains information that is
immediately applicable to
practice including basic science
and evidence-based practice.

https://www.jpeds.com/

PubMed

A free search biomedical database
that contains over 33 million
citations from MEDLINE, life
science journals, and online
books. Covers all fields of
medicine and medical research
supplied by the National Library
of Medicine.

https://pubmed.ncbi.nlm.nih.gov/

Rehab+

A searchable database of best
evidence from healthcare settings
that focus on rehabilitation
settings.

https://plus.mcmaster.ca/rehab
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Appendix A. Initial Appraisals
Primary Research Studies
Overview of Article
Type of
article

Overall Type: Primary Research Study
Specific Type: Quantitative

APA
Reference

Adams, I. L., Lust, J. M., Wilson, P. H., & Steenbergen, B. (2017).
Development of motor imagery and anticipatory action planning in
children with developmental coordination disorder–A longitudinal
approach. Human movement science, 55, 296-306.
https://doi.org/10.1016/j.humov.2017.08.021

Abstract

“Children with impaired motor coordination (or Development
Coordination Disorder–DCD) have difficulty with the predictive control
of movements, evidenced by cross-sectional studies that show impaired
motor imagery and action planning abilities. What remains unclear is
whether this deficit in predictive control reflects immaturity of the motor
system (a developmental delay) or some deviation from normal
development (a disorder). To advance this discussion the present study
used a longitudinal design to examine the development of motor imagery
and action planning in children with DCD. Thirty children were included
in the DCD group (aged 6–11 years) and age- and gender-matched to 30
controls. The DCD group had a mABC-2score≤16th percentile, the
control group > 20th percentile. Motor imagery was assessed with the
hand rotation task, action planning with a test for end-state comfort.
Children participated in three measurements, with one year in between
measurements. Results showed that children with DCD were slower and
less accurate than their typically developing peers in all subsequent years
but were able to improve their motor imagery ability over time.
Furthermore, children with DCD showed less planning for ESC at the
start of the present study, but were able to catch up with their peers
during two-year follow up. These results exemplify that improvement of
motor imagery and action planning ability is possible in DCD, and they
lend theoretical support to the use of new training techniques that focus
on training motor imagery to improve motor skills in children with
DCD” (p. 296).

Author

Credentials: PhD
Position and Institution: members of the Behavioral Science Institute of
Radboud University Nijmegen, professors at the Australian Catholic
University
Publication History in Peer-Reviewed Journals: Extensive
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Publication

Type of publication: scholarly peer-reviewed journals
Publisher: Human Movement Science
Other: Pure and Applied Research on Human Movement

Date and
Citation
History

Date of publication: 14 September 2017
Cited By: 21

Stated
Purpose or
Research
Question

“The aim of the present study was to describe and examine changes over
time on different aspects of predictive control in children with DCD” (p.
297).

Author’s
Conclusion

“In sum, the present study showed that children with DCD are able to
improve motor imagery and action planning ability overtime…it was
shown that children with DCD were slower and less accurate than their
typically developing peers in all subsequent measurements but were able
to improve their motor imagery ability over time. Furthermore, children
with DCD showed less planning for ESC at the start of the present study,
but were able to catch up with their peers during the two-year follow up”
(p. 304).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Good
Rationale: It covers aspects of children with poor motor coordination at
elementary school age. Motor planning training is associated with the
motion of a hand brought to one particular spot with an appropriate
force, but this study arranged it to more play-like and creative tasks
(sword inserting into “treasure chest”), which could cover an aspect of
interventions using play.

Overall
Quality
of Article

Overall Quality of Article: Good
Rationale: Its p value is less than .05. Established author. Reputable
journal and publisher. Publication within the last 10 years.

38

Overview of Article
Type of
article

Overall Type: Primary Research Study (Quantitative)
Specific Type: “This randomized controlled trial was carried out in patients'
homes and outpatient settings in Switzerland between January 2016 and
October 2019” (p. 1).

APA
Reference

Akhbari Ziegler, S., Von Rhein, M., Meichtry, A., Wirz, M., Hielkema, T.,
& Hadders-Algra, M. (2021). The coping with and caring for infants with
special needs intervention was associated with improved motor development
in preterm infants. Acta Paediatr, (4):1189-1200. doi: 10.1111/apa.15619.
PMID: 33047325.

Abstract

“Aim: We compared the impact of standard infant physiotherapy and the
family-centred programme, Coping with and Caring for Infants with Special
Needs (COPCA), in infants born before 32 weeks without significant brain
lesions. Methods: This randomized controlled trial was carried out in
patients' homes and outpatient settings in Switzerland between January 2016
and October 2019. We used data from the national SwissNeoNet register and
an assessment battery that included infant and family outcomes and video
analyses of therapy sessions. The Infant Motor Profile was the primary
outcome instrument. Results: The COPCA group comprised six boys and
two girls with a median gestational age of 27 weeks (range 25-30), and the
standard care group comprised seven boys and one girl with a median
gestational age of 29.5 weeks (range 26-31). COPCA participants improved
significantly more between baseline and 18 months in the IMP variation (9.0
percentage points, 95% confidence interval: 0.3-17.5) and performance (12.0
percentage points, 95% confidence interval: 4.1-20.6) domains than standard
care participants. COPCA coaching was positively associated with IMP
scores at 18 months, but some standard care actions were negatively
associated. Conclusion: COPCA was associated with better motor outcome
in infants born before 32 weeks than standard infant physiotherapy”
(p. 1).

Author

Credentials: PhD
Position and Institution: School of Health Professions, Institute of
Physiotherapy, Zurich University of Applied Sciences ZHAW, Winterthur,
Switzerland
Publication History in Peer-Reviewed Journals: 35 results

Publication

Type of publication: Scholarly peer reviewed article
Publisher: Acta Paediatrica

Date and
Citation
History

Date of publication: Received: 28 May 2020 Revised: 6 October 2020
Accepted: 8 October 2020
Cited By: 3
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Stated
Purpose or
Research
Question

“The focus was on the infant's motor development, as the major aim of early
physiotherapy interventions is to improve motor outcomes in infants with, or
at risk of, developmental motor disorders. In addition, we aimed to evaluate
the effects of the intervention on infant cognition and family outcomes. First,
did motor development differ between preterm infants receiving COPCA
and controls receiving standard care when it was measured immediately after
the intervention and at 18 months of corrected age using the Infant Motor
Profile (IMP)? Second, did cognitive development and function in daily life
differ in the two intervention groups, immediately after the intervention and
at 18-24 months of corrected age? Third, did family outcomes improve
immediately after the intervention and at 18 months of corrected age, when
infants received COPCA or standard care? Fourth, what were the specific
physiotherapy actions associated with better motor outcomes at 18 months of
corrected age?” (p. 3).

Author’s
Conclusion

“This explorative study of preterm infants born before 32 weeks without
significant brain lesions showed that the COPCA intervention programme
was associated with a better motor outcome at 18 months of corrected age
than standard care. The process evaluation indicated that the key elements
that contributed to this differential outcome were caregiver coaching and not
interfering in the child's motor activities with hands-on techniques” (p. 11).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Good
Rationale: This article relates to our question because it focuses on motor
development and how an intervention tool called the COPCA can improve
motor development in babies born before 32 weeks.

Overall
Quality
of Article

Overall Quality of Article: Moderate
Rationale: I think this article was moderate because it lacks power and
follow up in order to confirm and validate the results of the study. This
article was approved by an ethical committee and had good perspective of
parents with a strong methodology and research design with a randomized
controlled trial.

Abbreviations: COPCA, coping with and caring for infants with special needs; IMP, infant motor
profile.
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Overview of Article
Type of
article

Overall Type: Primary Research Study (Quantitative)
Specific Type: “This was a cross-sectional study” (p. 1).

APA
Reference

Bailes, A., & Succop, P. (2012). Factors associated with physical therapy
services received for individuals with cerebral palsy in an outpatient
pediatric medical setting. Physical Therapy, 92(11), 1411–1418. https://doiorg.pearl.stkate.edu/10.2522/ptj.20110373

Abstract

“Background: Limited information is available regarding physical therapy
use for individuals with cerebral palsy (CP). Objectives. The purpose of this
study was to evaluate the association of Gross Motor Function Classification
System (GMFCS) level, age, race, sex, and type of insurance with the total
physical therapy units received over a 1-year period for individuals with CP
in this outpatient pediatric medical setting. Design: This was a crosssectional study. Methods: Four hundred twenty-five individuals with CP
(GMFCS level I, 36%; level II, 15%; level III, 13%; level IV, 19%; and level
V, 17%) were identified retrospectively through their electronic medical
records. A one-way analyses of variance (ANOVA) was performed for each
explanatory variable followed by a multiway ANOVA that adjusted for other
variables to find the best model to explain total physical therapy units
received. Results: A significant difference in total therapy units received was
found among GMFCS levels (F6.91; df4,420; P.001), age groups (F4.76;
df3,421; P.028), and type of insurance (F8.09; df2,422; P.004). No
significant difference in physical therapy received was found for the factors
of sex and race. The final multifactorial model indicates a significant main
effect of insurance and a GMFCS by age interaction accounting for 19% of
the variability (F4.45; df21,403; P.001). Limitations: This study is crosssectional and examines physical therapy services received in a pediatric
medical setting in 1 geographic region of the United States. Conclusions:
The results of this study provide insight into how therapy received varies for
individuals with CP. Future studies should evaluate additional variables that
may affect physical therapy services received” (p. 1).

Author

Credentials: PT, MS, PCS
Position and Institution: Department of Occupational Therapy, Physical
Therapy and Therapeutic Recreation, Cincinnati Children’s Medical Center
Publication History in Peer-Reviewed Journals: 2,280 results

Publication

Type of publication: Scholarly peer reviewed journal
Publisher: American Physical Therapy Association
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Date and
Citation
History

Date of publication: July 19, 2012
Cited By: 25

Stated
Purpose or
Research
Question

“The purpose of this study was to evaluate the association of GMFCS level,
age, race, sex, and type of insurance with the total physical therapy units
received over a 1-year period for individuals with CP in this
outpatient pediatric medical setting. We hypothesized that GMFCS level and
age, not race, sex, or type of insurance, would be associated with total
physical therapy units received” (p. 2).

Author’s
Conclusion

“Overall, results support a significant difference in physical therapy services
received for individuals with private versus public insurance and a
significant interaction between an individual’s GMFCS level and age and the
total physical therapy services received. We observed a spike in services
received for individuals 18 years of age in this sample who are in levels II
and III, but this finding must be interpreted with caution because of the small
number of individuals at this level and age within this sample. Finally, the
final model accounts for 19% of therapy use variation, suggesting that other
variables contribute to the variation in physical therapy services received and
should be explored in future studies utilizing mixed-method designs” (p. 7).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Moderate
Rationale: This article is moderately relevant to our question because it
touches on motor development of individuals who have CP using the Gross
Motor Function Classification System. But it is very specific to one
population and physical therapy based.

Overall
Quality
of Article

Overall Quality of Article: Moderate
Rationale: I think this article was moderate because it was the first study to
use a large sample size of individuals with CP to examine the relationship
between physical therapy and the Gross Motor Function Classification
System level. It needs to be retested but has great testing methods and
explains the results and limitations well. Has a great understanding of
background knowledge on services for this population.

Abbreviations: GMFCS, gross motor function classification system; CP, cerebral palsy;
ANOVA, analysis of variance.
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Overview of Article
Type of
article
APA
Reference
Abstract

Author

Publication

Date and
Citation
History
Stated
Purpose or
Research
Question
Author’s
Conclusion

Overall Type:
Primary Research Study Quantitative
Specific Type: Repeated Measures Test
Burns, R.D., Fu, Y., Fang, Y., Hannon, J.C., & Brusseau, T.A. (2017). Effect
of a 12-week physical activity program on gross motor skills in children.
Perceptual and Motor Skills, 124, 1121-1133.
“This study examined the effects of a 12-week Comprehensive School Physical
Activity Program (CSPAP) on gross motor skill development in children from
low-income families. Participants were 1,460 school-aged children (mean
age = 8.4 ± 1.8 years; 730 girls, 730 boys) recruited from three schools
receiving U.S. governmental financial assistance. Students were recruited from
grades K−6. CSPAP was implemented over one semester during the
2014−2015 school year. Select gross motor skill items were assessed during
each student’s physical education class at baseline and at a 12-week follow-up
using the Test for Gross Motor Development-2nd Edition (TGMD-2). Each
student’s TGMD-2 score was converted to a percentage of the total possible
score. A 7 × 2 × 2 analysis of variance test with repeated measures was
employed to examine the effects of age, sex, and time on TGMD-2 percent
scores, adjusting for clustering within the data structure. There were greater
TGMD-2 percent scores at follow-up compared with baseline (82.4% vs.
72.6%, mean difference = 9.8%, p < .001, Cohen’s d = 0.67), and greater
improvements were seen in younger children compared with older children
(mean difference of change = 4.0%−7.5%, p < .01, Cohen’s d = 0.30−0.55)” (p.
1).
Credentials: Assistant Professor (Kinesiology, Health, Recreation)
Position and Institution: Assistant Professor at the University of Utah
Publication History in Peer-Reviewed Journals: 160
Type of publication: Peer Reviewed Journal
Publisher: SAGE Journals, Perceptual and Motor Skills
Other: PubMed, Semantic Scholar
Date of publication: July 20, 2017
Cited By: 34
“This study examined the effects of a 12-week Comprehensive School Physical
Activity Program (CSPAP) on gross motor skill development in children from
low-income families” (p. 3).
“There were greater TGMD-2 percent scores at follow-up compared with
baseline (82.4% vs. 72.6%, mean difference = 9.8%, p < .001, Cohen’s
d = 0.67), and greater improvements were seen in younger children compared
with older children (mean difference of change = 4.0%−7.5%, p < .01, Cohen’s
d = 0.30−0.55) ... In other physical activity intervention studies using the Sports
Play and Recreation for Kids (SPARK), younger children also responded better
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Overall
Relevance to
your EBP
Question
Overall
Quality
of Article

and yielded greater improvements in physical activity and health-related fitness
levels compared with older student” (p. 1130).
Overall Relevance of Article: Moderate-Good
Rationale: This is relevant to our EBP question because it provides insight on
motor improvements in school-aged children and provides an intervention for
gross motor skill development that is not based on reflex integration.
Overall Quality of Article: Good
Rationale: This article is of good quality because it is consistent with other
findings and provides insight on future research to be done. It has been cited by
34 others. The p-value shows that there is very little chance that the results are
due to chance.
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Overview of Article
Type of
article

Primary Research Study (qualitative, quantitative, etc.)
Specific Type: Pretest/Posttest and control group

APA
Reference

Buzzell, K., Feeney, J., Gentile, L., Morris, S., Webster, S., & Herlache-Pretzer,
E. (2021). Effects of occupational therapy - led fine motor centers on fine motor
skills of preschool-aged children: An evidence-based program evaluation. Journal
of Occupational Therapy, Schools, & Early Intervention, 1–9.
https://doi.org/10.1080/19411243.2021.1914268

Abstract

“Aim: This program evaluation examined the effects of occupational therapy
(OT)-led fine motor centers (FMCs) on the fine motor skills of typicallydeveloping preschool-aged children. Methods: This program evaluation was
completed with 29 children from two preschool Great Start Readiness Program
classrooms. The experimental group received OT-led FMCs twice per week for 8
weeks; the control group continued with their regular curriculum. The fine motor
subtest of the Miller Function and Participation Scales (M-FUN) was used to
collect data regarding fine motor skills pre- and post- intervention and 6 weeks
post-intervention. A two-way mixed ANOVA was utilized for data analysis.
Results: Baseline M-FUN scores of the control and experimental group at pre-test
were not significantly different (p>0.067). There was a significant difference
between the groups at post-test and follow-up testing (p<0.006, p<0.001). The
experimental group demonstrated significant differences in M-FUN scores pre- to
post-test, post-test to follow-up, and pre-test to follow-up (p<0.000, p<0.000,
p<0.026); there was no significant difference in control group M-FUN scores preto post-test or post-test to follow-up (p>0.090, p>0.060). There was a significant
difference in control group scores pre-test to follow-up (p<0.011). Additionally,
85.7% of participants in the experimental group had fine motor delays at pre-test;
at follow-up testing, only 7% had delays. Eighty-six percent of control group
participants had fine motor delays at pre-test; 53.3% of participants still had
delays at follow-up testing. Conclusion: OT-led FMCs in preschool classrooms
may improve fine motor skills of preschool-aged students; additional research
with a larger sample size is suggested.” (p. 1)

Author

Credentials: MSOT, OTR/L
Position and Institution: Master of Science in Occupational Therapy Program,
Saginaw Valley State University, University Center, Michigan, USA
Publication History in Peer-Reviewed Journals: Limited

Publication

Type of Publication: Scholarly Peer-Reviewed Journal
Publisher: Journal of Occupational Therapy, Schools, & Early Intervention
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Date and
Citation
History

Date of publication: April 2021
Cited By: 0

Stated
Purpose or
Research
Question

“This program evaluation examined the effects of occupational therapy (OT)-led
fine motor centers (FMCs) on the fine motor skills of typically-developing
preschool-aged children” (p. 1).

Author’s
Conclusion

“OT-led FMCs in preschool classrooms may improve fine motor skills of
preschool-aged students; additional research with a larger sample size is
suggested” (p. 1).

Overall
Relevance
to your
EBP
Question

Overall Relevance of Article: Good
Rationale: This article relates to my EBP question because it discusses the
population of school-aged children and how occupational therapists can intervene
and assist with a specific population of school-aged children with fine motor
delays along with effective school setting interventions.

Overall
Quality of
Article

Overall Quality of Article: Moderate
Rationale: Although this article may not have that many citations by others, I
think that is due to the fact that it was published 6 months ago. I also think this
was a good study with good methods in study selection and procedures that
allowed comparability.
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Overview of Article
Type of
article

Overall Type: Primary Research Study
Specific Type: Original Study – Quantitative

APA
Reference

Case, L., & Yun, J. (2019). The effect of different intervention approaches on
gross motor outcomes of children with autism spectrum disorder: A metaanalysis. Adapted Physical Activity Quarterly, 36(4), 501-526. doi:
http://dx.doi.org/10.1123/apaq.2018-0174

Abstract

Objective: “Despite the rising interest in intervention for children with autism
spectrum disorder, the extent to which interventions are effective on gross
motor outcomes is currently unknown. The purpose of this study was to
analyze the effect of different intervention approaches on gross motor
outcomes among children with autism spectrum disorder using meta-analysis.
A total of 18 studies met the inclusion criteria for quantitative analysis. Preand posttest means and SDs were extracted to calculate effect sizes. Potential
moderator variables were chosen based on important intervention
characteristics. The results suggest that interventions have a large effect on
gross motor outcomes among children with autism spectrum disorder (δ =
0.99, SE = 0.19, p < .001, 95% confidence interval [0.62, 1.36]). The
interventions that were 16 total hours or longer had a significantly larger effect
than those less than 16 hr. In addition, the interventions in experimental
settings had significantly larger effects than the interventions in practical
settings. Future interventions should consider intensity, including not only the
duration of the intervention but also the intensity in which specific
intervention goals are targeted” (p. 1).

Author

Credentials: Layne Case, PhD
Position and Institution: Oregon State University
Publication History in Peer-Reviewed Journals: limited

Publication

Type of publication: Primary Research Study
Publisher: Human Kinetics Journal
Other: N/A

Date and
Citation
History

Date of publication: September 2019
Cited By: limited, 14
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Stated
Purpose or
Research
Question

“The purpose of this study was to analyze the effect of different intervention
approaches on gross motor outcomes among children with autism spectrum
disorder using meta-analysis” (p. 1).

Author’s
Conclusion

“The interventions that were 16 total hours or longer had a significantly larger
effect than those less than 16 hr. In addition, the interventions in experimental
settings had significantly larger effects than the interventions in practical
settings” (p. 1).

Overall
Relevance
to your
EBP
Question

Overall Relevance of Article: Poor
Rationale: Our EBP question is “what are the current evidence-based practices
for gross motor development to support engagement in play in school age
children with mild to moderate delays?”. This primary study focuses on
intervention for children with autism spectrum disorder, examining which
interventions are effective on gross motor outcomes. Our question doesn’t
address autism spectrum disorder specifically.

Overall
Quality
of Article

Overall Quality of Article: Good
Rationale: This study utilized quantitative data to identify which interventions
are effective on gross motor outcomes regarding autism spectrum disorder.
The study was specific, sound and the data presented yielded significant
results.
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Overview of Article
Type of
article

Overall Type: Primary Research Study (qualitative, quantitative, etc.)
Specific Type: Randomized Controlled Trial

APA
Reference

Chang, Y.-C., Shih, W., Landa, R., Kaiser, A., & Kasari, C. (2018). Symbolic
play in school-aged minimally verbal children with autism spectrum disorder.
Journal of Autism & Developmental Disorders, 48(5), 1436-1445.
https://doi.org/10.1007/s10803-017-3388-6

Abstract

“Few interventions exist for school-aged minimally verbal children with autism
spectrum disorder (ASD). Even though play skills are associated with
children’s production of language, few studies have focused on play for
minimally verbal children. Fifty-eight minimally verbal children with ASD
received a naturalistic developmental behavioral intervention. Children were
randomized to receive a speech generating device in the context of the
intervention or not. Children in both conditions improved in play skills at exit.
Children demonstrated an increase in play skills in proximal (sessions) and
distal (during blind assessment) contexts. Minimally verbal children with ASD
can improve their play skills within a targeted intervention. Increases in
symbolic play were associated with increases in expressive language skills” (p.
1436).

Author

Credentials: PhD
Position and Institution: California State University, Los Angeles, CA
Publication History in Peer-Reviewed Journals: Extensive

Publication

Type of publication: Scholarly peer-reviewed journals
Publisher: Journal of Autism and Developmental Disorders

Date and
Citation
History

Date of publication: 2018
Cited By: 32

Stated
Purpose or
Research
Question

“The primary aim of the study was to examine in detail both functional and
symbolic play skills in differential contexts (Structured Play Assessment
versus Intervention Play Sessions) after participating in a six-month JASPER
intervention. The secondary aim was to examine play skills and its association
with language. Children in the study were randomized to two treatment
conditions” (p. 1437).
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Author’s
Conclusion

“This study demonstrated that older minimally verbal children with ASD can
improve their spontaneous expression of symbolic play skills with appropriate
support. Even though most of these children had all received at least 2 years of
outside intervention and have made minimal gains through these outside
interventions, they were still able to make gain during a brief 6-month
naturalistic play-based intervention” (p. 1444).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Poor
Rationale: This article is talking about children with ASD, whereas our my
EBP question is about mild to moderate delays in school-aged children. So,
there may be parts of the article that are relevant, but not all.

Overall
Quality
of Article

Overall Quality of Article: Moderate
Rationale: This article has a small sample size and the children were
randomized to their control groups.
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Overview of Article
Type of
article

Overall Type: Primary Research Study (qualitative,
quantitative, etc.)
Specific Type: “This study used correlational research methods with cross
sectional design” (p. 2).

APA
Reference

Daeng, T., Noviana, M., & Nasaruddin, F. (2020).
Relationship between primitive reflex values and gross motor abilities in
children with spastic cerebral palsy. Journal of Physics: Conference Series,
1529, 032041. https://doi.org/10.1088/1742-6596/1529/3/032041

Abstract

“Primitive reflexes are basically present in normal growth and these reflexes
are background of gross motor development in the children. However, Cerebral
palsy in the children had motor activity disruption. This study aims to
determine the relationship between primitive reflex value and gross motor
ability level in the children with spastic cerebral palsy. The study used
correlative research method with cross sectional design. The study population
were children had spastic cerebral palsytipe who undergone therapy. The
samples were 30 children who met the inclusion criteria such as children with
spastic cerebral palsytipe who undergone therapy at Physiotherapy clinic, aged
below than 8 years and willing to be respondents. The primitive reflex
assessment used reflex value scale and gross motor skills is assessed based on
Gross Motor Functional Classification System (GMFCS) level. The result
found there was significant relationship between primitive reflexes and gross
motor skills in 6 times of primitive reflexes such as ATNR (p=0.015), STNR
(p=0.028), Moro (p=0.035), Neck righting (p=0.001), parachute (p=0.019) and
foot placement reaction (p=0.015). Meanwhile, there was not significant
relationship between extensor thrust and gross motor skills, p=0.164” (p. 1).

Author

Credentials: PhD
Position and Institution: Physiotherapy Study Program, Faculty of Medicine,
Hasanuddin University, Makassar
Publication History in Peer-Reviewed
Journals: 1

Publication

Type of publication: Primary, scholarly, peer reviewed
Publisher: Journal of Physics

Date and
Citation
History

Date of publication: April 2020
Cited By: 1
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Stated
Purpose or
Research
Question

“This study aims to determine the relationship between primitive reflex value
and gross motor ability level in the children with spastic cerebral palsy” (p. 1).

Author’s
Conclusion

“The result found there was significant relationship between primitive reflexes
and gross motor skills in 6 times of primitive reflexes such as ATNR (p =
0.015), STNR (p=0.028), Moro (p=0.035), Neck righting (p=0.001), parachute
(p=0.019) and foot placement reaction (p=0.015). Meanwhile, there was not
significant relationship between extensor thrust and gross motor skills, p =
0.164” (p. 1).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Moderate
Rationale: This article relates to our question because it discusses how
primitive reflexes effect motor ability in children below the age of 8. All of the
children have spastic CP, so that does not directly relate to my question.

Overall
Quality
of Article

Overall Quality of Article: Moderate
Rationale: The quality of the article was moderate because it had good testing
methods, easy to understand results, and was a Level 3 article. The sample size
was kind of small though.
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Overview of Article
Type of
article

Overall Type: Primary Research Study (Qualitative) Interview Focus Group
Design/Descriptive study
Specific Type: “Six parent dyads were interviewed during the fifth, sixth,
seventh, or eighth session of the program. Areas addressed in the semistructured interviews included parenting challenges, school experiences, and
sensorimotor impairments effect on the child’s leisure participation” (p. 1).

APA
Reference

Eicher, E. A., Skubik-Peplaski, C., O’Brien, S. P., & Fleischer, A. (2018).
Exploring parents’ experiences of raising a child with sensorimotor
impairments and expectations for leisure participation. Open Journal of
Occupational Therapy (OJOT), 6(4), 1-11. https://doiorg.pearl.stkate.edu/10.15453/2168-6408.1364

Abstract

“Background: The objective of this descriptive study was to study parents’
experiences of raising a child with sensorimotor impairments and how
leisure pursuits impact their expectations of their children. The development
and participation in leisure activities is different for these children and could
affect the parents’ hopes and dreams for their child’s future. Method: Six
children between 5 and 8 years of age, with sensorimotor impairments,
participated in a movement program that was held for eight sessions at an
outpatient pediatric clinic to address praxis and sensory processing
impairments. Six parent dyads were interviewed during the fifth, sixth,
seventh, or eighth session of the program. Areas addressed in the semistructured interviews included parenting challenges, school experiences, and
sensorimotor impairments effect on the child’s leisure participation. Results:
Five themes emerged following the interviews: (a) nobody prepares you for
sensory problems, (b) positive and negative school support, (c) when they
already feel left out or behind, (d) I know the team sports are 100% sensory,
and (e) life challenges. Conclusion: The parents provided the practitioners
with insight into their everyday lives, and this information is essential for
making occupational therapy services more family-centered” (p. 2).

Author

Credentials: OTS (supported by other experts such as: Camille SkubikPeplaski, PhD, OTR/L, FAOTA, BCP; Shirley O’Brien, PhD, OTR/L,
FAOTA; Anne Fleischer, PhD, MPH, OT/L, CLT-LANA)
Position and Institution: Eastern Kentucky University
Publication History in Peer-Reviewed Journals: There are no other
publications for this Author. This may have been a Masters or Capstone
project.

Publication

Type of publication: Scholarly, Peer Reviewed, Literature Review
Publisher: The Open Journal of Occupational Therapy

53
Date and
Citation
History

Date of publication: October 2018
Cited By: Cited by 3

Stated
Purpose or
Research
Question

“The purpose of this descriptive case study was to explore parents’
experiences of raising a child with sensorimotor impairments and their
expectations for leisure participation” (p. 4).

Author’s
Conclusion

“Parenting concerns included leisure participation, unexpected parenting
experiences, positive and negative school support, social participation, and
life challenges, which provide insight into the occupation of parenting a
child with sensorimotor impairments. Occupational therapists can provide
holistic care to children with sensorimotor impairments by taking into
consideration parenting concerns and parents’ expectations for leisure
pursuits for their children. Using family-centered care can enhance the
effectiveness of therapy services, since families work as a dynamic unit, and
a child’s success is dependent on the family unit” (p. 12).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Good
Rationale: I think this article correlates well to our question because it
focuses on school age children in an occupational therapy setting with
sensorimotor impairments in regard to expectations of leisure participation.

Overall
Quality
of Article

Overall Quality of Article: Moderate
Rationale: I think this article is moderate because it uses convenient
sampling which can lead fairly quickly to bias and had a small sample size.
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Overview of Article
Type of
article

Overall Type: Primary Research Study (qualitative, quantitative, etc.)
Specific Type: The study involved 35 participants aged 4-6 years healthy
preschool children. The study tools were: primitive reflexes tests by Sally
Goddard for children and Motor Proficiency - Test (MOT 4-6 test) in 18 tasks.

APA
Reference

Gieysztor, E. Z., Choińska, A. M., & Paprocka-Borowicz, M. (2018).
Persistence of primitive reflexes and associated motor problems in healthy
preschool children. Archives of medical science: AMS, 14(1), 167–173.
https://doi.org/10.5114/aoms.2016.60503

Abstract

“Introduction: Retained primitive reflexes can disturb natural development and
involve difficulties in social and educational children's life. They can also
impact on psychomotor development. Mature responses in a child's
psychomotor progress can only occur if the central nervous system itself has
reached maturity. The process consist the transition made from brain stem
reflex response to cortically controlled response. This study define the
occurrence of primitive reflexes in healthy 4-6 years old children and analyze
the impact of survived primitive reflexes on psychomotor development.
Material and methods: The study involved 35 participants aged 4-6 years
healthy preschool children. The study tools were: primitive reflexes tests by
Sally Goddard for children and Motor Proficiency - Test (MOT 4-6 test) in 18
tasks. Results: Over a half (65%) preschool children had survived the
primitive reflexes on the residual level. Eleven percent of them had no
retained primitive reflexes. According to the psychomotor ability, 9% of the
children were in the category of "altered development", 29% in "delayed
development", 59% in "normal" and 3% in "very good development". The
greater the severity of the reflex, the motor efficiency was lower (p < 0.05).
Conclusions: It seems reasonable to introduce reflexes integration therapy in
children's with low psychomotor skills. Primitive reflexes routinely tested, can
contribute to improved early psychomotor development in children with
needs, thus preventing many difficulties which children can encounter within
their social and school life. Keywords: MOT 4–6; preschool children;
primitive reflexes; psychomotor development” (p. 167).

Author

Credentials: PhD
Position and Institution: Assistant Professor, Wroclaw Medical University
Publication History in Peer-Reviewed Journals: 7 results, cited by 119

Publication

Type of publication: Scholarly, Peer Reviewed
Publisher: Archives of Medical Science

55
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Citation
History

Date of publication: Jan 14th, 2018
Cited By: 119

Stated
Purpose or
Research
Question

“This study define the occurrence of primitive reflexes in healthy 4-6 years old
children and analyze the impact of survived primitive reflexes on psychomotor
development” (p. 167).

Author’s
Conclusion

“Primitive reflexes routinely tested, can contribute to improved early
psychomotor development in children with needs, thus preventing many
difficulties which children can encounter within their social and school life”
(p. 167).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Good
Rationale: Article relates to our question because it discusses the cause of
motor problems in school aged children. In the conclusion it also talks about
using reflex integration as an intervention.

Overall
Quality
of Article

Overall Quality of Article: Moderate
Rationale: I believe this is moderate because it had good testing methods,
explained the results well, and was a Level 3. The sample size was kind of
small, and that is what stopped the article from elevating to a “Good” status.
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Overview of Article
Type of
article

Overall Type: Primary Research Study (Quantitative)
Specific Type: “In this population-based survey, 61children, average age
6.3years (SD ±1.43), were examined” (p. 1).

APA
Reference

Gieysztor, E., Sadowska, L., Choinska, A., & Paprocka-Borowicz, M. (2018).
Trunk rotation due to persistence of primitive reflexes in early school-age
children. Advances in Clinical and Experimental Medicine: Official Organ
Wroclaw Medical University, 27(3), 363-366.
https://doi.org/10.17219/acem/67458

Abstract

“Background: The angle of trunk rotation (ATR) is a measurement that allows
an objective assessment of a growing child’s spine. Early detection of trunk
rotation prevents the progression of scoliosis. One of the factors that
predispose children to the formation of faulty posture may be primitive
reflexes, which should be integrated in the central nervous system (CNS) by
the age of one year. If retained, primitive reflexes affect children’s physical
development as well as their development at school. Objectives: The aim of
the study was to determine the prevalence of trunk asymmetry and the
persistence of primitive reflexes and their inter-relationships in early schoolage children. Material and methods: In this population-based survey,
61children, average age 6.3years (SD ±1.43), were examined. The ATR was
examined using a scoliometer. The degree of integration of reflexes was
assessed using tests developed by S. Goddard to assess the asymmetrical tonic
neck reflex (ATNR), symmetrical tonic neck reflex (STNR), and spinal Galant
reflex (SGR) on a 0–4 scale. Spearman’s rank correlation coefficient and the
χ2 test were used in the statistical analysis. Results: In almost half of the
children body rotation was observed, in most cases toward the right (p =
0.012). This asymmetry was positively correlated with non-integrated Galant
reflex on the same side (r = 0.335, p=0.050). The presence of trunk rotation is
associated with sex: There was higher frequency of asymmetry among the girls
than among the boys.
Conclusions: In the evaluation of scoliosis, it could be useful to examine
primitive reflexes as a possible reason for trunk rotation. In the treatment of
scoliosis, primitive reflex integration methods should be used in some cases.
Key words: children, the angle of trunk rotation, primitive reflex integration,
scoliosis” (p. 1).
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Author

Credentials: PhD
Position and Institution: Department of Physiotherapy, Faculty of Health
Sciences, Wroclaw Medical University, Poland
Publication History in Peer-Reviewed Journals: 770 results

Publication

Type of publication: Scholarly peer reviewed
Publisher: Wroclaw Medical University

Date and
Citation
History

Date of publication: 2018
Cited By: Cited by 14

Stated
Purpose or
Research
Question

“In this paper we investigated whether persistent primitive reflexes co-exist
with trunk rotation. The hypothesis is that persistent asymmetric primitive
reflexes have an impact on trunk rotation” (p. 2).

Author’s
Conclusion

“Examinations in cases of trunk rotation or scoliosis should involve not only
physical examinations of asymmetry, but also screening for primitive reflexes.
If some of them persist, it is justified to conduct primitive reflex integration
therapy to break the cycle of involuntary movements and teach children new
corrective patterns used in some methods of physiotherapy treatment. If
primitive reflex integration therapy is undertaken, correction at the basic
neurological level could stop the progression of scoliosis” (p. 4).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Good
Rationale: This article relates to our question because it studies school age
children and how integration of primitive reflexes can inhibit the progression
of scoliosis. This is done by examination and screening of primitive reflexes.

Overall
Quality
of Article

Overall Quality of Article: Moderate
Rationale: This article was moderate because there is clearly a need for
ongoing research and the results did not make the reader feel confident about
the validity of the research using terms like “it could” and “in some cases.”

Abbreviations: SD, standard deviation; STNR, symmetrical tonic neck reflex; ATNR,
asymmetrical tonic neck reflex; CNS, central nervous system; ATR, angle of trunk rotation;
SGR, spinal galant reflex.
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Overview of Article
Type of
article

Overall Type: Primary Research Study (qualitative, quantitative, etc.)
Specific Type: Interpretative phenomenological analysis. Children participated
in three interviews each to discuss their experience of play. Visual methods,
such as use of video and drawings, enabled a greater depth of discussion

APA
Reference

Graham, N., Mandy, A., Clarke, C., & Morriss-Roberts, C. (2019). Play
experiences of children with a high level of physical disability. The American
Journal of Occupational Therapy, 73(6), 1-10.
https://doi.org/10.5014/ajot.2019.032516

Abstract

“Importance: This research provides practitioners with an understanding of play
from the perspective of children with a high level of physical disability.
Objective: To explore the experience of play for children who have a high level
of physical disability as a result of cerebral palsy. Design: Interpretative
phenomenological analysis. Children participated in three interviews each to
discuss their experience of play. Visual methods, such as use of video and
drawings, enabled a greater depth of discussion. Setting: Participants’ homes.
Participants: Six children ages 6–11 yr with a high level of physical disability,
recruited via snowball sampling and charities working with children with
cerebral palsy. Results: We found that making choices and controlling play
were important for the children, that they often experienced play differently
than their peers, and that they connected with others in play through humor and
communication skills. Conclusions and Relevance: Occupational therapy
practitioners can respond to the findings by understanding the embodied unit,
recognizing vista play, enabling expression of each child’s imagined self,
supporting negotiation of identity and disability, recognizing participation in
play through watching, enabling opportunities for belonging, enabling
development of component skills for play, and supporting strategies for
connection. What This Article Adds: This article provides occupational therapy
practitioners and other professionals with an understanding of play from the
perspective of children who have a high level of physical disability” (p. 1).

Author

Credentials: PhD, MSc, BSc(Hons)
Position and Institution: Lead Therapist and Clinic Manager, Growing Hope,
London, England
Publication History in Peer-Reviewed Journals: Extensive

Publication

Type of publication: Scholarly Peer-Reviewed Journals
Publisher: The American Journal of Occupational Therapy
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Date and
Citation
History

Date of publication: 2019
Cited By: 6

Stated
Purpose or
Research
Question

“In this research, we aim to explore the experience of play for children with a
high level of physical disability due to cerebral palsy. The data are reported in
accordance with the consolidated criteria for reporting qualitative research” (p.
2).

Author’s
Conclusion

“This research shows that children with a high level of physical disability as a
result of cerebral palsy experience play in ways that are different than their
typically developing peers. Parents and professionals can increase their
awareness of the experience of play for this population so that their play can be
more widely recognized” (p. 8).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Moderate
Rationale: It’s about physical disability as a result of CP, which answers the P
in our PICO in evidence-based question.

Overall
Quality
of Article

Overall Quality of Article: Poor
Rationale: The children participate in interviews to discuss their experience of
play and videos and drawings were used to enable a greater depth of discussion.
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article

Overall Type: Primary Research Study (qualitative, quantitative, etc.)
Specific Type: Randomized Controlled Trial

APA
Reference

Karamali Esmaili, S., Hassani Mehraban, A., Shafaroodi, N., Yazdani, F.,
Masoumi, T., & Zarei, M. (2019). Participation in peer-play activities among
children with specific learning disability: A randomized controlled trial. The
American Journal of Occupational Therapy, 73(2), 1-9.
https://doi.org/10.5014/ajot.2018.028613

Abstract

“OBJECTIVE. Children with a specific learning disability (SLD) have deficits in
social and academic competence and executive function (EF). In this study, we
used the Model of Human Occupation to investigate the effect of peer-play
activities on occupational values and competence as well as EF skills (i.e.,
behavior regulation and metacognition) in children with SLD. METHOD. Fortynine children ages 7–11 yr with SLD were randomly assigned to the peer-play and
control groups. Outcome measures were the Behavior Rating Inventory of
Executive Function and the Child Occupational Self-Assessment (COSA).
RESULTS. Data analysis showed that the effects of the intervention on EF skills
were medium to large. The occupational values and competence did not change
according to the COSA. CONCLUSION. Occupational therapy practitioners can
use peer-play activities to enhance EF in children with SLD; however, perceived
occupational values and competence may not show any changes with the peer-play
intervention using a self-assessment instrument” (p. 1).

Author

Credentials: PhD, OTR
Position and Institution: Assistant Professor, Occupational Therapy Department,
School of Rehabilitation Sciences, Iran University of Medical Sciences, Tehran,
Iran
Publication History in Peer-Reviewed Journals: Moderate

Publication

Type of publication: Scholarly peer-reviewed journals.
Publisher: The American Journal of Occupational Therapy

Date and
Citation
History

Date of publication: 2019
Cited By: 9

Stated
Purpose or
Research
Question

“In this study, we used the Model of Human Occupation to investigate the effect
of peer-play activities on occupational values and competence as well as EF skills
(i.e., behavior regulation and metacognition) in children with SLD” (p. 1).
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Author’s
Conclusion

“Occupational therapy practitioners can use peer-play activities to enhance EF in
children with SLD; however, perceived occupational values and competence may
not show any changes with the peer-play intervention using a self-assessment
instrument” (p. 1).

Overall
Relevance
to your EBP
Question

Overall Relevance of Article: Poor
Rationale: The article is talking about learning disabilities which could be linked
to mild to moderate delays, but it does not however have different intervention that
work on gross motor skills which we need for our evidence-based question.

Overall
Quality
of Article

Overall Quality of Article: Moderate
Rationale: This article uses randomly assigned control groups and the outcomes
are measured using two different assessments.
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Type of
article

Overall Type: Primary Research Article (Quantitative & Qualitative)
Specific Type: (Mixed-Methods): “This was a mixed-methods, intervention
development study” (p. 1374).

APA
Reference

Kolehmainen, N., Ramsay, C., McKee, L., Missiuna, C., Owen, C., & Francis, J.
(2015). Participation in physical play and leisure in children with motor
impairments: Mixed-methods study to generate evidence for developing an
intervention. Physical Therapy, 95(10), 1374–1386.
https://doi.org/10.2522/ptj.20140404

Abstract

“Background. Participation in physical play/leisure (PPP) is an important therapy
goal of children with motor impairments. Evidence for interventions promoting PPP
in these children is scarce. The first step is to identify modifiable, clinically
meaningful predictors of PPP for targeting by interventions. Objective. The study
objective was to identify, in children with motor impairments, body function and
structure, activity, environmental, and personal factors related to PPP and
modifiable by therapists. Design. This was a mixed-methods, intervention
development study. The World Health Organization framework International
Classification of Functioning, Disability and Health was used. Methods.
Participants were children (6-8 years old) with motor impairments, mobilizing
independently with or without equipment and seen by physical therapists or
occupational therapists in 6 regions in the United Kingdom, and their parents. Selfreported PPP was assessed with the Children's Assessment of Participation and
Enjoyment. Modifiable-factor data were collected with therapists' observations,
parent questionnaires, and child-friendly interviews. The Children's Assessment of
Participation and Enjoyment, therapist, and parent data were analyzed using
descriptive statistics and linear regression. Interview data were analyzed for
emerging themes. Results. Children's (n= 195) PPP (...= 18 times per week,
interquartile range= 11-25) was mainly 'recreational' (eg, pretend play, playing with
pets) rather than 'active physical' (eg, riding a bike/scooter). Parents (n=152)
reported positive beliefs about children's PPP but various levels of family PPP.
Therapists reported 23 unique impairments (eg, muscle tone), 16 activity limitations
(eg, walking), and 3 personal factors (eg, child's PPP confidence). Children
interviewed (n=17) reported a strong preference for active play but indicated that
adults regulated their PPP. Family PPP and impairment in the child's movementrelated body structures explained 18% of the variation in PPP. Family PPP
explained most of the variation. Limitations. It is likely that the study had a degree
of self-selection bias, and caution must be taken in generalizing the results to
children whose parents have less positive views about PPP. Conclusions. The
results converge with wider literature about the child's social context as a PPP
intervention target. In addition, the results question therapists' observations in
explaining PPP” (p. 1374).
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Author

Credentials: PhD
Position and Institution: Institute of Health and Society, Newcastle University, The
Baddiley-Clark Building, Richardson Road, Newcastle Upon Tyne, NE2 4AX
United Kingdom.
Publication History in Peer-Reviewed Journals: Extensive

Publication Type of publication: scholarly peer-reviewed journal, Mixed-Methods Study
Publisher: Physical Therapy
Other: Oxford university Press
Date and
Citation
History

2015
Google Scholar Cited By: 28

Stated
Purpose or
Research
Question

“Objective. The study objective was to identify, in children with motor
impairments, body function and structure, activity, environmental, and personal
factors related to PPP and modifiable by therapists.” (p. 1374).

Author’s
“The results converge with wider literature about the child’s social context as a PPP
Conclusion intervention target. In addition, the results question therapists’ observations in
explaining PPP” (p. 1374).
Overall
Relevance
to EBP
Question

Overall Relevance to EBP Question: Moderate
This article examines the effectiveness of an intervention for children with motor
impairments. This directly relates to our EBP question, which addresses schoolaged children with gross motor impairments.

Overall
Quality of
Article

Overall Quality of Article: Good
Established authors, reputable journal and publisher, publication the last 5 year.
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Overview of Article
Type of
article

Overall Type: Primary Research Study (Quantitative)
Specific Type: “This is a case-series report using data previously collected
for a discontinued randomized controlled trial, in which participants received
hippotherapy or standard outpatient clinic PT for a 12-week treatment
period” (p. 1).

APA
Reference

Kraft, K. A., Weisberg, J., Finch, M. D., Nickel, A., Griffin, K. H., &
Barnes, L. (2019). Hippotherapy in rehabilitation care for children with
neurological impairments and developmental delays: A case series. Pediatric
Physical Therapy, (1): E14-E21. doi: 10.1097/PEP.0000000000000567.
PMID: 30557295.

Abstract

“Purpose: This report assesses functional mobility in children with
neurological impairments and documented gross motor delays, before and
after receiving either hippotherapy or standard outpatient physical therapy
(PT). Summary of Key Points: This is a case-series report using data
previously collected for a discontinued randomized controlled trial, in which
participants received hippotherapy or standard outpatient clinic PT for a 12week treatment period. Results demonstrated both subjective and objective
functional mobility improvements after treatment in participants receiving
hippotherapy and standard outpatient PT, as determined by the Peabody
Developmental Motor Scales-2, the Pediatric Evaluation of Disability
Inventory, and the Goal Attainment Scaling.
Statement of Conclusion and Recommendations for Clinical Practice: When
compared with standard outpatient PT, hippotherapy appears to be a viable
treatment strategy for children aged 2 to 5 years with neurological
impairments and gross motor delays, but additional research in this area is
needed to validate findings. (Pediatr Phys Ther 2019;3: E14–E21)
Key words: equine movement, functional delays, neurological impairments”
(p. 1).

Author

Credentials: Kathryn A. Kraft, MPT
Position and Institution: Department of Developmental Rehabilitation and
graduated from University of Wisconsin-Madison
Publication History in Peer-Reviewed Journals: attempted finding other
publications which resulted in lots of results, unable to find her

Publication

Type of publication: Scholarly peer reviewed case study
Publisher: Academy of Pediatric Physical Therapy in the American Physical
Therapy Association
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Date and
Citation
History

Date of publication: 2019
Cited By: 6

Stated
Purpose or
Research
Question

“The purpose of this case series is to assess the viability of HPOT to
improve functional mobility in children aged 2 to 5 years with varying
neurological impairments. We compared HPOT participants with control
participants receiving a different form of outpatient physical therapy (PT).
Given the positive outcomes reported by previous studies,2-13,18-23 we
hypothesized that children in both groups would improve functional
mobility” (p. 2).

Author’s
Conclusion

“Our preliminary findings suggest that HPOT may be a viable treatment
strategy for children aged 2 to 5 years with neurological impairments and
gross motor delays compared with same age peers. This study provides a
framework for further research to continue to support the efficacy of HPOT
as a viable treatment option for children with neurological impairments.
Little research has been reported on HPOT for functional impairments
outside of CP. Future studies should expand on non-CP populations with
functional impairments. Given that studies have varied with regard to the
duration and frequency of treatment, future research may focus on optimal
treatment plans with inclusion of HPOT to improve the rate at which
functional mobility change may be made in young children with
neurological impairments” (p. 7).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Good
Rationale: This article is relevant to our question because it provides a
possible intervention for gross motor skills and improving overall
functioning ability in children.

Overall
Quality
of Article

Overall Quality of Article: Moderate
Rationale: The quality of this article was moderate because it had a strong
research design with a randomized controlled trial but had a small sample
size.

Abbreviations: HPOT, hippotherapy; CP, cerebral palsy; PT, physical therapy.
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Overview of Article
Type of
article

Overall Type: Primary Research Study
Specific Type: Systemic Review

APA
Reference

Lai, C.-J., Liu, W.-Y., Yang, T.-F., Chen, C.-L., Wu, C.-Y., & Chan, R.-C.
(2015). Pediatric aquatic therapy on motor function and enjoyment in children
diagnosed with cerebral palsy of various motor severities. Journal of Child
Neurology, 30(2), 200–208. https://doi.org/10.1177/0883073814535491

Abstract

“This study investigates the effects of pediatric aquatic therapy on motor
function, enjoyment, activities of daily living, and health-related quality of life
for children with spastic cerebral palsy of various motor severities. Children
with spastic cerebral palsy were assigned to a pediatric aquatic therapy group
(n = 11; mean age = 85.0 ± 33.1 months; male: female = 4: 7) or a control
group (n = 13; mean age = 87.6 ± 34.0 months; male: female = 9: 4). The
statistic results indicate that the pediatric aquatic therapy group had greater
average 66-item Gross Motor Function Measure following intervention than
the control group (η2 = 0.308, P = .007), even for children with Gross Motor
Function Classification System level IV (5.0 vs 1.3). The pediatric aquatic
therapy group had higher Physical Activity Enjoyment Scale scores than the
control group at post-treatment (P = .015). These findings demonstrate that
pediatric aquatic therapy can be an effective and alternative therapy for
children with cerebral palsy even with poor Gross Motor Function
Classification System level” (p. 1).

Author

Credentials: PhD
Position and Institution: Department of Physical Medicine and Rehabilitation,
Taipei Veterans General Hospital, Taipei City, Taiwan

Publication Type of publication: Research Article
Publisher: American Journal of Child Neurology
Date and
Citation
History

Date of publication: June 5, 2015
Cited By: 115

Stated
Purpose or
Research
Question

“This study investigates the effects of pediatric aquatic therapy on motor
function, enjoyment, activities of daily living, and health-related quality of life
for children with spastic cerebral palsy of various motor severities” (p. 1).
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Author’s
“The pediatric aquatic therapy generated greater gains in gross motor function
Conclusion and physical activity enjoyment, especially for children with Gross Motor
Function Classification System level II and the spastic diplegic subtype.
Notably, pediatric aquatic therapy is a novel therapy for children with marked
motor impairment because movement in land-based exercises is limited for this
population. However, the beneficial effects on motor function did not translate
into improvements in activities of daily living and health-related quality of life.
This exploratory study confirms that pediatric aquatic therapy is a safe and
effective alternative to land-based therapies, even for children with severe
cerebral palsy. Future studies should include larger sample sizes, longer followup periods, different pediatric aquatic therapy protocols, such as communitybased group therapy, and randomized controlled designs” (p. 8).
Overall
Relevance
to your
EBP
Question

Overall Relevance of Article: Good
Rationale: This study is relevant to our evidence-based project since it focuses
on gross motor functions through aquatic therapy. We can apply this
information in our intervention portion as an approach to help with delayed
motor skills.

Overall
Quality
of Article

Overall Quality of Article: Good
Rationale: Established author and published within the last 5 years and is a
systematic review.
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Overview of Article
Type of
article
APA
Reference

Abstract

Author

Publication

Date and
Citation
History
Stated
Purpose or

Overall Type: Primary Research Study Quantitative
Lawson, C., Eyre, E.L., Tallis, J., & Duncan, M.J. (2021). Fundamental
movement skill proficiency among british primary school children:
Analysis at a behavioral component level. Perceptual and Motor
Skills, 128, 625 - 648.
“Fundamental Movement Skill (FMS) proficiency is an important antecedent of
physical activity for children and adolescents. Many studies report children’s
overall FMS proficiency to be low. However, in order to develop effective
intervention strategies, it is critical to understand FMS proficiency at a
behavioral component level. This study investigated British primary school
children’s FMS proficiency across all three FMS domains, reporting proficiency
at both an individual skill level and at a behavioral component level.
Participants were 219 primary school children, aged 7–10 years (Boys 111, girls
108) from central England. We assessed (a) eight FMS (run, jump, hop, skip,
catch, overarm throw, underarm throw, stability) using the second and third
revisions of the Test of Gross Motor Development, and (b) stability, using the
rock skill from the Rudd stability assessment tool. We calculated descriptive
statistics and frequencies for each FMS and their behavioral components. We
explored gender differences using the Mann- Whitney U-test, and differences
between school years using the Kruskal- Wallis test. There was a similar pattern
in the prevalence of failure for behavioral components across skills, with
children failing on components requiring (a) the simultaneous use of both upper
and lower limbs and (b) contralateral actions. Detailed descriptive analysis of
low proficiency levels highlighted co-ordination and the process for
power/force production. These data can be used to guide development and plan
targeted interventions for the weakest skills and behavioral components of 7-10
year old British primary school children to increase their FMS levels” (p. 627).
Credentials: Chelsey Lawson, PhD (Student), MSc Strength and Conditioning,
BSc Sports Therapy
Position and Institution: Coventry University, Faculty of Health and Life
Sciences
Publication History in Peer-Reviewed Journals: 7 Publications, 26 citations in
peer-reviewed articles.
Type of publication: Peer Reviewed Journal
Publisher: SAGE Journals
Other: PubMed, Semantic Scholar
Date of publication: January 31, 2021
Cited By: 26
“We hypothesized that, children would demonstrate low proficiency generally,
that their proficiency would be lower in object control skills compared to
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Research
Question
Author’s
Conclusion

Overall
Relevance
to your EBP
Question
Overall
Quality
of Article

locomotor skills, and that boys would demonstrate higher levels of proficiency
than girls” (p. 628).
“Key findings were that no children mastered all the FMS skills examined; and,
at the level of individual components (but not at the level of broad domains),
FMS deficiencies were not statistically different across age and sex. We
conclude that, to improve FMS development in all children to the point of FMS
proficiency, intervention efforts should focus on stability skills and on
improving coordination and force/power production” (p. 642).
Overall Relevance of Article: Moderate-Good
Rationale: This is a relevant article to our EBP question because it provides
direction on how to improve FMS/gross motor that disputes reflex integration.
The research is recent and applicable to our current issue.
Overall Quality of Article: Good
Rationale: This article is quality because it is very recent and therefore relevant,
too. The author is credible and reliable. This is a level I quantitative primary
research study.
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Overview of Article
Type of
article
APA
Reference

Primary Research Study (qualitative, quantitative, etc.)
Specific Type: Pretest and posttest and two-factor mixed design ANOVA
Lin, L. Y., Cherng, R. J., & Chen, Y. J. (2017). Effect of touch screen tablet
use on fine motor development of young children. Physical & Occupational
Therapy In Pediatrics, 37(5), 457–467.
https://doi.org/10.1080/01942638.2016.1255290

Abstract

“Aim: To investigate the effects of touch-screen tablet use on the fine motor
development of preschool children without developmental delay. Methods: 40
children who used a touch-screen tablet more 60 minutes per week for at least
1 month received a 24-week home fine motor activity program using a touchscreen-tablet. 40 children matched for age (mean = 61.0 months) and sex who
did not meet the criteria for previous tablet use received a 24-week program
consisting of manual play activities. Motor performance was measured using
the Bruininks–Oseretsky Test of Motor Proficiency. The two-factor mixed
design ANOVA was used to compare performance of the touch-screen tablet
and non-touch-screen tablet groups. Results: Pretest analysis showed no group
differences in motor performance and pinch strength. At posttest, children in
the nontouch-screen-tablet group made significantly greater changes in fine
motor precision (p < 0.001), fine motor integration (p = 0.008), and manual
dexterity (p = 0.003). Conclusion: Using a touch screen tablet extensively
might be disadvantageous for the fine motor development of preschool
children” (p. 1).

Author

Credentials: ScD
Position and Institution: Associate Professor, Department of Occupational
Therapy, and Associate Professor, Institute of Allied Health Sciences, College
of Medicine, National Cheng Kung University, Tainan, Taiwan
Publication History in Peer-Reviewed Journals: Extensive

Publication

Type of publication: Most publications should be scholarly peer-reviewed
journals. For other categories, see
http://guides.lib.berkeley.edu/c.php?g=83917&p=3747680
Publisher: Physical & Occupational Therapy In Pediatrics

Date and
Citation
History

Date of publication: Jan 2017
Cited By: 60
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Stated
Purpose or
Research
Question

“To investigate the effects of touch-screen tablet use on the fine motor
development of preschool children without developmental delay” (pp. 457467).

Author’s
Conclusion

“Using a touch screen tablet extensively might be disadvantageous for the fine
motor development of preschool children” (pp. 457-467).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Good
Rationale: I think this is relevant to our EBP question because technology and
tablets are being used more and more often by school-aged kids in the United
States. It is relevant to know facilitators and barriers tablets provide students
and can be a key consideration for those with motor delays.

Overall
Quality
of Article

Overall Quality of Article: Good
Rationale: Published in a reputable journal and has been cited many times. The
author seems very knowledgeable and well established in the field.
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Overview of Article
Type of
article

Overall Type: Primary Research Study
Specific Type: Systemic Review

APA
Reference

Maher, S.-J., Schott, N., Lander, N.J., Hinkley, T. and Barnett, L.M. (2018), A
comparison of parent report and actual motor competence in young children.
Aust Occup Ther J, 65: 387-394. https://doi.org/10.1111/1440-1630.12486

Abstract

“This study investigates the effects of pediatric aquatic therapy on motor
function, enjoyment, activities of daily living, and health-related quality of life
for children with spastic cerebral palsy of various motor severities. Children
with spastic cerebral palsy were assigned to a pediatric aquatic therapy group (n
= 11; mean age = 85.0 ± 33.1 months; male: female = 4: 7) or a control group (n
= 13; mean age = 87.6 ± 34.0 months; male: female = 9: 4). The statistic results
indicate that the pediatric aquatic therapy group had greater average 66-item
Gross Motor Function Measure following intervention than the control group (η2
= 0.308, P = .007), even for children with Gross Motor Function Classification
System level IV (5.0 vs 1.3). The pediatric aquatic therapy group had higher
Physical Activity Enjoyment Scale scores than the control group at posttreatment (P = .015). These findings demonstrate that pediatric aquatic therapy
can be an effective and alternative therapy for children with cerebral palsy even
with poor Gross Motor Function Classification System level” (p. 1).

Author

Credentials: PhD
Position and Institution: OT/L, School of Health and Social Development,
Occupational Therapy, Deakin University, Geelong, Victoria, Australia

Publication

Type of publication: Review of Research Study
Publisher: Wiley Online Library
Other: Australian Occupational Therapy Journal

Date and
Citation
History

Date of publication: June 21, 2018
Cited By: 4

Stated
Purpose or
Research
Question

“The aim was to examine how well a parent report of children's fundamental
movement skill (FMS) was associated with children's actual FMS” (p. 1).
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Author’s
Conclusion

“Parents are able to report to some degree on their children's FMS competency,
in particular, their object control competence. Parent proxy report of FMS may
help inform occupational therapists to identify children with low FMS
competency to develop interventions targeting FMS” (p. 7).

Overall
Relevance
to your EBP
Question

Overall Relevance of Article: Good
Rationale: This study is relevant since it focuses on motor skills within the
pediatric population but through the lens of the parents.

Overall
Quality
of Article

Overall Quality of Article: Moderate
Rationale: Established author and published within the last 5 year and a
systematic review.
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Overview of Article
Type of
article

Overall Type: Primary Research Study (qualitative, quantitative, etc.)
Specific Type: This study investigated the responses of PA levels and FMS
proficiency to active play (AP) and guided active play (GAP) interventions.

APA
Reference

Moghassaszadeh, A., & Belcastro. A. N. (2021). Guided active play promotes
physical activity and improves fundamental motor skills for school-aged
children. Journal of Sports Science & Medicine, 20(1), 86-93.

Abstract

“Reports show that children’s physical activity (PA) levels are related to FMS
proficiency; however, whether PA levels directly improve FMS is uncertain.
This study investigated the responses of PA levels and FMS proficiency to
active play (AP) and guided active play (GAP) interventions. Three
community programs (seven-weeks; 4d. wk-1) were randomly assigned to: i)
active play (CON); ii) locomotor skills (LOC) guided active play (GAP); and
iii) object control skills (OC) GAP groups. Children’s (n = 52; 6.5 (0.9) yr)
interventions included continuous and/or intermittent cooperative games
focused on either locomotor skills (i.e. blob tag, red-light-green-light) or
object control skills i.e., hot potato, racket balloons, 4-way soccer). PA levels
(accelerometers) were assessed on 2 of 4 sessions per week throughout the
program. The Test of Gross Motor Development-2 (TGMD-2) was used to
assess FMS scores. The changes for CON and LOC interventions for
locomotor standard scores were -0.83 (2.61) vs. 2.6 (2.64) (𝛼 = 0.022), for
locomotor percentiles -9.08 (36.7) vs. 20.1 (30.4) (𝛼 = 0.033) and for gross
motor quotient percentiles -4.3 (30.3) vs. 24.1 (29.6) (𝛼 = 0.022). Children’s
PA levels averaged 158.6 (6.6) kcal. 55min-1 for CON vs. 174.5 (28.3)
kcal.55min-1 for LOC (𝛼 = 0.089) and 170.0 (20.1) kcal. 55min-1 for OC (𝛼 =
0.144). Moderate-Vigorous PA was 18.4 (8.0) %, 47.9 (7.8) % (𝛼 = 0.000) and
51.9 (6.0) % (𝛼 = 0.000) for CON, LOC, and OC, while time at sedentary/very
light PA was 36.4 (9.8) %, 15.1 (4.9) % (𝛼 = 0.000) and 14.9 (15.9) %Sed/VL
(𝛼 = 0.001) during the 7- week program. The OC intervention showed more
upper body movement experiences compared to the LOC program (p = 0.020).
A guided active play program using LOC cooperative games showed increases
in energy expenditure and %MVPA and improved FMS proficiency, but active
play did not. For school aged children (5-7 yr) guided active play using
cooperative games may be an effective strategy to improve FMS and promote
health and fitness benefits” (p. 86).

Author

Credentials: MSc and PhD student
Position and Institution: PhD student, York University, Toronto Canada
Publication History in Peer-Reviewed Journals: Limited
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Publication Type of publication: Scholarly Peer-Reviewed Journal
Publisher: Journal of Sports Science and Medicine
Date and
Citation
History

Date of publication: 03/01/2021
Cited By: 3

Stated
Purpose or
Research
Question

“The purpose of this study was to compare an active play program (CON
group) and a guided active play program (LOC group), both using cooperative
games targeting locomotor skills to investigate improvements in locomotor
skills and physical activity levels over 7-weeks” (p. 87).

Author’s
“Results from this study demonstrate that using cooperative games focused on
Conclusion locomotor skills in a guided active play intervention provides play-based
learning experiences, which provide higher physical activity levels and
increased locomotor skills than an active play program” (p. 92).
Overall
Relevance
to your
EBP
Question

Overall Relevance of Article: Moderate
Rationale: The article gives information on guided play for children using
cooperative games and how their physical activity level is related to
fundamental motor skills, but they are unsure if physical activity levels
directly improves fundamental motor skills. It is not directly related to reflex
integration though.

Overall
Quality
of Article

Overall Quality of Article: Moderate
Rationale: The article gives a good understanding of the different games used
through the quantitative study and shows the statistics for the different games
and control groups.
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Overview of Article
Type of
article
APA
Reference

Overall Type:
Primary Research Study Quantitative
Specific Type: Longitudinal
Van Gorp, M., Roebroeck, M.E., Swan Tan, S., de Groot, V., Gorter, J.W.,
Smits, D.W., Schmidt, A.K., & Dallmeijer, A.J. (2018). Activity performance
curves of individuals with cerebral palsy. Pediatrics, 142. https://doiorg/10.1542/peds.2017-3723

Abstract

“Describe development curves of motor and daily activity performance in
individuals with cerebral palsy (CP). Participants with CP aged 1 to 20 years at
baseline (n = 421) and Gross Motor Functioning Classification System
(GMFCS) levels I to V (27% of participants with intellectual disability [ID])
were longitudinally assessed up to a 13-year follow-up period. Motor and daily
activity performance were assessed using the relevant subdomains of the
Vineland Adaptive Behavior Scales survey. Nonlinear mixed effects analyses
were used, estimating the limit (average maximal performance level) and the
age by which individuals reached 90% of the limit (age90). Limits of motor
performance decreased with each lower functional level. Age90 for motor
performance was reached at ∼6 to 8 years of age in children with GMFCS
levels I to III, and at younger ages in those with lower functional levels. Limits
of daily activity performance did not differ between individuals without ID with
GMFCS levels I to III. The age 90s of daily activities reached between 11 and
14 (personal), 26 and 32 (domestic), and 22 and 26 years of age (community).
Individuals with ID reached lower daily activity performance limits earlier.
Individuals with CP continue to develop motor performance after gross motor
capacity limits are reached. For those without ID, daily activities continue to
develop into their 20s. Individuals who are severely affected functionally have
the least favorable development of motor performance, and those with ID have
the least favorable development of daily activity performance” (p. 1).

Author

Credentials: Postdoc (PhD student, fellow)
Position and Institution:
Department of Rehabilitation Medicine, Amsterdam Movement Sciences,
Amsterdam UMC, Vrije Universiteit Amsterdam, the Netherlands;
m.vangorp@vumc.nl.
Department of Rehabilitation Medicine, Erasmus MC University Medical
Center, Rotterdam, the Netherlands.
Publication History in Peer-Reviewed Journals: 20
Type of publication: Peer Reviewed Journal
Publisher: Pediatrics Journal

Publication

Date and
Citation
History

Date of publication: November 1, 2018
Cited By: 22
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Stated
Purpose or
Research
Question
Author’s
Conclusion

Overall
Relevance
to your EBP
Question
Overall
Quality
of Article

“...we aim to describe the development curves of gross and fine motor
performance as well as the performance of self-care, domestic, and community
activities of individuals with CP from childhood into adulthood on the basis of
the level of functional ability” (p. 2).
“The development of motor performance in individuals with CP continues after
gross motor capacity limits have been reached in childhood. Self-care
performance continues into adolescence, and the development of domestic and
community activities progresses into the mid- to late-20s. Individuals with
severe CP show the least favorable development of motor and daily activity
performance” (p. 9).
Overall Relevance of Article: Moderate-Good
Rationale: This article is relevant to our EBP question because it is current and
within the topic of considerations with development and reflexes. It relates to
the specifics of our PICO because it provides support for gross motor skill
interventions as an effective way to improve skills.
Overall Quality of Article: Good
Rationale: This article provides an in-depth analysis of results and thorough
explanation of charts and tables used to display them. The article showed
implications and rationale for the scales used.
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Type of
article

Overall Type: Primary Research Study (quantitative)
Specific Type: Feasibility study of an intervention

APA
Reference

Palmer, K.K., Miller, A.L., Meehan, S.K., & Robinson, L.E. (2020). The
motor skills at playtime intervention improves children's locomotor
skills: A feasibility study. Child: Care, Health and Development.
https://doi.org/10.1111/cch.12793

Abstract

“Interventions are needed to teach fundamental motor skills (FMS) to
preschoolers. There is a need to design more practical and effective
interventions that can be successfully implemented by non-motor experts
and fit within the existing gross motor opportunities such as outdoor free
play at the preschool. The purpose of this study was to evaluate the
feasibility and efficacy of a non-motor expert FMS intervention that was
implemented during outdoor free play, Motor skills At Playtime (MAP).
Participants were preschoolers from two Head Start centres (N = 46;
Mage = 4.7 ± 0.46 years; 41% boys) and were divided into a MAP (n =
30) or control (outdoor free play; n = 16) group. Children completed
either a 1,350-min MAP intervention or control condition (outdoor free
play) from January to April of 2018. FMS were assessed before and after
each programme using both the Test of Gross Motor Development–3rd
Edition and skill outcome measures (running speed, hopping speed, jump
distance, throwing speed, kicking speed, and catching percentage).
Intervention implementation feasibility was measured through daily
fidelity checks. Fidelity was evaluated as the percentage of intervention
sessions that included all explicit intervention criteria. FMS data were
analysed using linear mixed modelling. Models were fit with fixed
effects of time and treatment, covariates of sex and height, and a random
intercept for each individual. The non-motor expert was feasibly able to
implement MAP with high fidelity (>93%). There was a significant
treatment effect for MAP on process and product locomotor FMS (P <
0.05) and a trend for a treatment effect for MAP on total process FMS (P
= 0.07). Results support that MAP was successfully implemented by a
non-motor expert and led to improvements in children's FMS, especially
locomotor FMS” (p. 1).

Author

Credentials: PhD
Position and Institution: clinical assistant professor & research scientist at
School of Kinesiology University of Michigan, Ann Arbor
Publication History in Peer-Reviewed Journals: Limited, 17
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Publication

Type of publication: Scholarly Peer-Reviewed Journal
Publisher: Child: Care, Health and Development
Other: access to article available through PubMed

Date and
Citation
History

Date of publication: September 2020
Cited By: 4

Stated
Purpose or
Research
Question

“The purpose of this study was to evaluate the feasibility and efficacy of
a non-motor expert FMS intervention that was implemented during
outdoor free play, Motor skills At Playtime (MAP)” (p. 599).

Author’s
Conclusion

“Results support that MAP was successfully implemented by a nonmotor expert and led to improvements in children’s FMS, especially
locomotor FMS” (p. 599).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Good

Overall
Quality of
Article

Overall Quality of Article: Good
Rationale: Results appear to be statistically relevant. Publisher is also
relevant and article current. However, the author is not well established.

Rationale: Study was specific to a play intervention that targets motor
skill development for preschoolers. (this applies to the P and the I)
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Overview of Article
Type of
article

Overall Type: Primary Research Study (qualitative, quantitative, etc.)
Specific Type: “The children were examined for the presence of the
asymmetric tonic neck reflex (ATNR), symmetric tonic neck reflex (STNR),
and tonic labyrinthine reflex (TLR). Motor performance was examined with
the MOT 4–6” (p. 967).

APA
Reference

Pecuch, A., Gieysztor, E., Wolańska, E., Telenga, M., & Paprocka-Borowicz,
M. (2021). Primitive reflex activity in relation to motor skills in healthy
preschool children. Brain Sciences, 11(8), 967.
https://doi.org/10.3390/brainsci11080967

Abstract

“Psychomotor development in the first year of life is possible due to activity
and then integration of primitive (neonatal) reflexes. The presence of active
primitive reflexes (APRs) in preschool and school-aged children indicates
neuromotor immaturity. Studies show dependencies between the preserved
activity of primary reflexes and developmental problems such as learning
difficulties (problems with reading, writing, reduced mathematics skills, and
dyslexia), difficulties with coordination, and attention deficit. The primary
purpose of this study is to present the activity of three tonic reflexes in a
sample of 112 Polish children aged 4–6 in relation to their motor skills. The
children were examined for the presence of the asymmetric tonic neck reflex
(ATNR), symmetric tonic neck reflex (STNR), and tonic labyrinthine reflex
(TLR). Motor performance was examined with the MOT 4–6. Statistical
analysis shows an inverse correlation between the score in the test of reflexes
and motor efficiency (MOT 4–6) at p < 0.05 (−0.33). Children with increased
reflex activity presented a lower level of motor efficiency. The multiple
regression model showed that with the older age of the child and the decrease
in the level of reflex activity, the motor skills of children improve. Thus, there
is a need for early screening of primitive reflexes in children. Properly
selected exercises and therapeutic activities aimed at integrating APRs in
children with developmental difficulties can improve their motor skills,
perceptual abilities, and emotional behavior” (p. 967).

Author

Credentials: PhD Student
Position and Institution: PhD Student at Wroclaw Medical University,
Wroclaw
Publication History in Peer-Reviewed Journals: 10 results, moderate

Publication

Type of publication: Scholarly, peer reviewed, primary
Publisher: Brain Sciences
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Date and
Citation
History

Date of publication: July 23rd, 2021
Cited By: 0

Stated
Purpose or
Research
Question

“The primary purpose of this study is to present the activity of three tonic
reflexes in a sample of 112 Polish children aged 4–6 in relation to their motor
skills” (p. 967).

Author’s
Conclusion

“Statistical analysis shows an inverse correlation between the score in the test
of reflexes and motor efficiency (MOT 4–6) at p < 0.05 (−0.33). Children
with increased reflex activity presented a lower level of motor efficiency” (p.
967).

Overall
Relevance
to your
EBP
Question

Overall Relevance of Article: Moderate
Rationale: This article is moderately relevant because it discusses why school
aged children have lower motor efficiency.

Overall
Quality
of Article

Overall Quality of Article: Moderate
Rationale: The article has moderate quality because it uses good testing
methods, explains its results well, but is only a Level 3 article.
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Overview of Article
Type of
article

APA
Reference

Overall Type: Primary Research Study (qualitative,
quantitative, etc.)
Specific Type: “Case Description: The patient is a 7-year-old girl who was
diagnosed with Dystonic CP at 6 months of age” (p. 1).
Primitive Reflex Integration in Intensive Physical Therapy and Gross Motor
Function in Children with Cerebral Palsy: A Case Report—University of
Iowa. (n.d.). Retrieved November 10, 2021, from
https://iro.uiowa.edu/esploro/outputs/doctoral/Primitive-Reflex-Integrationin-Intensive-Physical/9984109927502771?institution=01IOWA_INST

Abstract

“Background: The diagnosis of Cerebral Palsy (CP) is often very complicated
with earlier diagnoses becoming possible. Primitive Reflexes are automatic,
stereotyped movements, directed from the brain stem and executed without
cortical involvement. CP can cause primitive reflexes to persist and interfere
with the development of normal motor skills. Case Description: The patient is
a 7-year-old girl who was diagnosed with Dystonic CP at 6 months of age.
Intervention: An intensive physical therapy bout of 4 days a week for 4 weeks,
3 sessions/week in the clinic for 2 hours each and 1 session/week in the pool
for aquatic therapy for 30 minutes for reflex integration and motor function
improvement. Outcome Measures: The Gross Motor Function Measurement
(GMFM) was performed pre and post intervention, along with observation of
gait patterns. Discussion: This report supports the use of intensive physical
therapy which other studies have shown, and the use of reflex integration that
requires further research for children with CP” (p. 1).

Author

Credentials: DPTS
Position and Institution: University of Iowa
Publication History in Peer-Reviewed
Journals: 5

Publication Type of publication: Case study
Publisher: University of Iowa, Department of Physical Therapy
Date and
Citation
History

Date of publication: Fall 2019
Cited By: 1
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Stated
Purpose or
Research
Question

“The diagnosis of Cerebral Palsy (CP) is often very complicated with
earlier diagnoses becoming possible. Primitive Reflexes are automatic,
stereotyped movements, directed from the brain stem and executed without
cortical involvement. CP can cause primitive reflexes to persist and
interfere with the development of normal motor skills” (p. 1).

Author’s
“This report supports the use of intensive physical therapy which other studies
Conclusion have shown, and the use of reflex integration that requires further research
for children with CP” (p. 1).
Overall
Relevance
to your
EBP
Question

Overall Relevance of Article: Poor
Rationale: This article discusses interventions that are good for a child who
has CP and retained primitive reflexes, but it is about physical therapy
interventions so it is not really relevant.

Overall
Quality
of Article

Overall Quality of Article: Poor
Rationale: The article is only a case study, so its quality is lower than the other
studies. The testing consisted of good methods, but they used no statistics (like
p values).
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Overview of Article
Type of
article

Overall Type: Primary Research Study
Specific Type: Empirical Study, Quantitative Study

APA
Reference

Rawlins, K. (2016). The relationship of gross motor acquisition to preacademic success in a group of preschool students enrolled in an early
intervention program (Order No. AAI3708242). Available from APA
PsycInfo®. (1788557157; 2016-16231-009).
https://www.researchgate.net/publication/281178077_The_Relationship_of_Gr
oss_Motor_Acquisition_to_Preacademic_Success_in_a_Group_of_Preschool_
Students_Enrolled_in_an_Early_Intervention_Program

Abstract

“This study examined the relationship of gross motor acquisition to academic
success. Historical records of five students with autism and intellectual
disabilities enrolled in an early childhood intervention program were reviewed.
A simple correlation analysis and an exploratory multiple linear regression
model predicting average rate of success on pre-academic tasks were
developed. A model was also developed using average completion of gross
motor tasks and average instructional efficacy on gross motor and preacademic tasks as predictors. The data offered statistically significant evidence
to suggest a strong positive correlation of gross motor acquisition to academic
success. The prediction model showed gross motor instructional efficacy was
significant and accounted for over 90% of the variance in pre-academic
instructional efficacy. Further research should include a larger sample size to
validate these findings and ensure generalizability” (p. 1).

Author

Credentials: Knolan Rawlins, PhD
Position and Institution: Robert Morris University
Publication History in Peer-Reviewed Journals: limited

Publicatio
n

Type of publication: scholarly peer-reviewed journals
Publisher: ProQuest Information & Learning
Other: N/A

Date and
Citation
History

Date of publication: 2016
Cited By: Limited, 12
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Stated
Purpose or
Research
Question

“This study examined the relationship of gross motor acquisition to academic
success. Historical records of five students with autism and intellectual
disabilities enrolled in an early childhood intervention program were reviewed”
(p. 1).

Author’s
Conclusio
n

“The prediction model showed gross motor instructional efficacy was
significant and accounted for over 90% of the variance in pre-academic
instructional efficacy. Further research should include a larger sample size to
validate these findings and ensure generalizability” (p. 1).

Overall
Relevance
to your
EBP
Question

Overall Relevance of Article: Poor
Rationale: Our EBP question is “what are the current evidence-based practices
for gross motor development to support engagement in play in school age
children with mild to moderate delays?”. This primary research study examines
the relationship between gross motor acquisition and academic success. The
study doesn’t address gross motor delays or engagement in play.

Overall
Quality
of Article

Overall Quality of Article: Poor
Rationale: The primary research study utilized quantitative data to compare
records of five students with autism and intellectual disabilities enrolled in an
early childhood intervention program. The comparison of only 5 children is a
very small comparison sample and makes drawing conclusions difficult.
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Overview of Article
Type of
article

Overall Type: Primary Research Study (Quantitative)
Specific Type: Experimental (Pre/Posttest): The participants were grouped into
a control and experimental group. Their gross motor functions were assessed
before and after treatment and then compared.

APA
Reference

Sharma, S., & Begum, R. (2019). Effects of NDT treatment based trunk
protocol on gross motor function of spastic CP children. Indian Journal of
Physiotherapy & Occupational Therapy, 13(2), 186–190.
https://doi.org/10.5958/0973-5674.2019.00070.4

Abstract

“Background: To study the effects of NDT treatment based trunk protocol on
gross motor function of spastic CP children z To study the effects of NDT
treatment based trunk protocol on gross motor function of spastic CP children.
To compare the effects of NDT treatment based trunk protocol with
conventional therapy for spastic CP children. Materials and Method: Pre and
post test experimental design was used. The study was conducted with 25
spastic CP children aged between 1 to 6 years having one or more milestone
delayed and having GMFCS>/=II grade. Permission was taken from Amarjyoti
institute Delhi for sample collection.25 Children were taken according to
inclusion criteria with the consent from their parents. Children were divided in
control and experimental group. Gross motor functions of all children were
assessed using GMFM -88 scale prior to the protocol (NDT/Conventional) and
reevaluated after treatment. Result: The study proved NDT based trunk protocol
to be effective on gross motor function of spastic CP Children. Conclusion:
Long duration NDT treatment based trunk protocol focused on dynamic coactivation of trunk flexors and extensors significantly improved gross motor
function in children with spastic CP (1-6 Years). Also it was more effective
than conventional therapy. hence it is suggested that trunk should be focused
and it should not be overlooked while working for gross motor function of CP
children” (p. 186).

Author

Credentials: Not Listed
Position and Institution: Pediatrics
Publication History in Peer-Reviewed Journals: Extensive

Publication

Type of publication: scholarly peer-reviewed journal, Experimental Research
Study
Publisher: Indian Journal of Physiotherapy & Occupational Therapy
Other: PEDro, EBSCO, Cross Ref, Google Scholar, J Gate

Date and
Citation
History

2019
Google Scholar Cited By: 1
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Stated
Purpose or
Research
Question

“To study the effects of NDT treatment based trunk protocol on gross motor
function of spastic CP children. To study the effects of NDT treatment based
trunk protocol on gross motor function of spastic CP children. To compare the
effects of NDT treatment based trunk protocol with conventional therapy for
spastic CP children.” (p. 186).

Author’s
Conclusion

“Long duration NDT treatment based trunk protocol focused on dynamic coactivation of trunk flexors and extensors significantly improved gross motor
function in children with spastic CP (1-6Years). Also it was more effective than
conventional therapy. hence it is suggested that trunk should be focused and it
should not be overlooked while working for gross motor function of CP
children” (p. 186).

Overall
Relevance to
EBP Question

Overall Relevance to EBP Question: Moderate
This article examines the effectiveness of NDT on gross motor functions in
children with cerebral palsy. The researchers noted that focusing on the trunk
during NDT treatment was found to be more beneficial to gross motor
functioning than conventional therapy. This related directly to our topic of
evidence-based practices for children with gross motor deficits.

Overall
Quality of
Article

Overall Quality of Article: Good
Established authors, reputable journal and publisher, publication the last 2
years.
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Overview of Article
Type of
article

Overall Type: Primary Research Study
Specific Type: Systematic Review

APA
Reference

Strooband, K. F. B., Rosnay, M. d., Okely, A. D., & Veldman, S. L. C.
(2020). Systematic review and meta-analyses: Motor skill interventions to
improve fine motor development in children aged birth to 6 years. Journal of
Developmental and Behavioral Pediatrics, 41(4), 319-331. doi:
http://dx.doi.org/10.1097/DBP.0000000000000779

Abstract

Objective: “The objective of this study was to systematically review the
evidence of motor skill intervention programs on typically developing
children's fine motor development aged birth to 6 years. Methods: Six
electronic databases were searched with no date restrictions. Inclusion criteria
were any school-, community-, or home-based intervention targeting the
development of fine motor skills of children aged birth to 6 years;
randomized controlled trials using quasiexperimental, experimental, or single
group prepost designs with a minimum sample size of 15 participants per
group; and statistical analyses of fine motor skill development at both
preintervention and postintervention or addressing the intervention effects on
fine motor skill development. Data were extracted on design, participants,
intervention components, methodological quality, and efficacy. Results:
Twenty-five of the total 31 studies reported positive intervention effects on
fine motor skills. The meta-analyses included 19 studies and revealed
moderate effect sizes of motor skill programs on fine motor, visual motor,
and manual dexterity outcomes. There were substantial differences between
intervention settings, facilitators, length, and content with most studies
implemented in school settings and facilitated by teachers. Conclusion: Fine
motor skill development in the early years is an extensive upcoming field of
interest for many international researchers. This review study presents
evidence on the positive effects of intervention programs that aim to enhance
fine motor skills for young children. The findings are promising but need to
be interpreted with caution because of the high risk of bias in many of the
studies.” (p. 1)

Author

Credentials: Karel FB Strooband, PhD - S
Position and Institution: University of Wollongong School of Psychology
Publication History in Peer-Reviewed Journals: limited

Publication

Type of publication: scholarly peer-reviewed journals
Publisher: Journal of Developmental and Behavioral Pediatrics
Other: N/A
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Date and
Citation
History

Date of publication: May 2020
Cited By: Limited, 12

Stated
Purpose or
Research
Question

“The objective of this study was to systematically review the evidence of
motor skill intervention programs on typically developing children's fine
motor development aged birth to 6 years” (p. 1).

Author’s
Conclusion

“This review study presents evidence on the positive effects of intervention
programs that aim to enhance fine motor skills for young children. The
findings are promising but need to be interpreted with caution because of the
high risk of bias in many of the studies” (p. 1).

Overall
Relevance
to your EBP
Question

Overall Relevance of Article: Good
Rationale: Our EBP question is “what are the current evidence-based
practices for gross motor development to support engagement in play in
school age children with mild to moderate delays?”. This systematic review
directly related to this question, by examining motor skill intervention
programs on typically developing children's motor skills.

Overall
Quality
of Article

Overall Quality of Article: Good
Rationale: The quality of this article is rated good because it is a thorough
systematic review of evidence regarding motor skill intervention programs on
typically developing children's fine motor development ages: birth to 6 years.
The initial examination of articles used 6 databases with no data restrictions
and ended up yielding 31 studies to use for systematic review. There was a
significant result yielding positive intervention effects on fine motor skills.
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Overview of Article
Type of
article

Overall Type: Primary Research Study
Specific Type: Empirical Study, Quantitative Study

APA
Reference

Sullivan, C. (2018). The effects of a gross motor development program on
executive functions in children with intellectual disabilities, autism spectrum
disorders, attention deficit-hyperactivity disorders, and learning disabilities
(Order No. AAI10286132). Available from APA PsycInfo®. (1960444562;
2017-33537-182).
https://www.proquest.com/openview/c04416f0a69d98a389743bec8104df77/
1?cbl=18750&parentSessionId=lm%2BpqHbFGzyjmTB7Mrat56CT4P3o4x
9r1rBV9z%2FyK5U%3D&pq-origsite=gscholar&accountid=26879

Abstract

“Current research supports the theory that regular exercise contributes to
improved states of physical and mental health. Gross motor experiences are
integral parts of development and may impact health, well-being, and
academic achievement. Researchers have found a relationship between
exercise and executive functions (EF) in typically developing children. In
the current study, a pretest-posttest control group design was used to
examine the effectiveness of a targeted gross motor development program in
relation to EF tasks among 28 children, in order to ascertain whether a
cognitive-based intervention affected participant and teacher-completed
ratings of student performance on tasks of EF and mood. Participants were
7--15 years of age, with ID, ASD, ADHD, or LD, and were randomly
assigned from grade level blocks to either the treatment condition (gross
motor intervention) or control group (no gross motor intervention). Pretest
and posttest scores were based on teacher ratings of the EFs of the
participants using the BRIEF rating scale, Behavior Regulation Index (BRI),
Metacognitive Index (MI), and the Global Executive Composite (GEC) and
on student scores on the Modified Mood Rating Scale (MMRS) and
NEPSY-II subtests: (1) Inhibition and Set-Shifting, (2) Cognitive Flexibility,
(3) Planning and Organizing, and (4) Working Memory. ANCOVA, with
corresponding pretest scores as the covariate, was conducted to compare
groups on the BRIEF and NEPSY-II scores. On the Inhibition and SetShifting subtest of the NEPSY-II, a statistically significant difference was
found between the treatment group and the control group, in favor of the
treatment group. ANCOVA on the Working Memory (Word List recall)
subtest of the NEPSY-II also yielded a statistically significant difference,
again in favor of the treatment group. Frequencies and percentages for postsession mood ratings on the MMRS were examined. Compared to the
control group, the gross motor intervention group appeared to maintain
higher rates of sustained happiness based on post-session ratings. Results
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suggest that gross motor development interventions that focus on EF skills
may impact inhibition and set-shifting and working memory of participants
in positive ways. Implications for program development and implementation
are discussed” (p. 1).
Author

Credentials: Christine Sullivan, PhD
Position and Institution: Teachers College, Columbia University, Health and
Behavior Studies
Publication History in Peer-Reviewed Journals: limited

Publication

Type of publication: Empirical Study, Quantitative Study
Publisher: ProQuest Information & Learning
Other: N/A

Date and
Citation
History

Date of publication: 2018
Cited By: Limited, 15

Stated
Purpose or
Research
Question

“In the current study, a pretest-posttest control group design was used to
examine the effectiveness of a targeted gross motor development program in
relation to EF tasks among 28 children, in order to ascertain whether a
cognitive-based intervention affected participant and teacher-completed
ratings of student performance on tasks of EF and mood” (p. 1).

Author’s
Conclusion

“Results suggest that gross motor development interventions that focus on
EF skills may impact inhibition and set-shifting and working memory of
participants in positive ways. Implications for program development and
implementation are discussed” (p. 1).

Overall
Relevance to
your ÷EBP
Question

Overall Relevance of Article: Poor
Rationale: Our EBP question is “what are the current evidence-based
practices for gross motor development to support engagement in play in
school age children with mild to moderate delays?”. This study examines the
relationship between exercise and executive functioning in developing
children, the study doesn’t address gross motor delays or the context of play.

Overall
Quality
of Article

Overall Quality of Article: Good
Rationale: This primary study utilized quantitative data to determine the
relationship between exercise and executive functions in typically
developing children. The data presented is sound, reliable, and produced
significant results.
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Overview of Article
Type of
article

Overall Type: Primary Research Study
Specific Type: Systemic Review

APA
Reference

Tanner, K.; Schmidt, E.; Martin, K. & Bassi, K. (2020). Interventions within the
scope of occupational therapy practice to improve motor performance for children
ages 0–5 years: A systematic review. American Journal of Occupational Therapy,
74(2), https://doi.org/10.5014/ajot.2020.039644

Abstract

“Occupational therapy practitioners need updated information about which
interventions may improve motor skills for young children. To identify the
effectiveness of occupational therapy interventions to promote motor development
and prevent delay for children ages 0–5 yr. Six databases (CINAHL, MEDLINE,
PsycINFO, ERIC, Cochrane, and OTseeker) were searched for articles published
from January 2010 to March 2017. The search yielded 4,488 articles that were
reviewed for inclusion. Fifty-six studies were entered into both evidence and riskof-bias tables. Included studies used Level I–III designs, were within occupational
therapy’s scope of practice, included participants with a mean age younger than 6
yr, and addressed motor skills. Three intervention themes emerged: early
intervention for children younger than age 3 yr, interventions for preschool children
ages 3–5 yr, and interventions for children with or at risk for cerebral palsy.
Occupational therapy practitioners should consider use of interventions with
moderate or strong evidence as described in this review. Limitations include high
risk of bias and limited evidence for several interventions” (p. 1).

Author

Credentials: PhD, OTR/L
Position and Institution: Director of Occupational Therapy Research, Division of
Clinical Therapies, Nationwide Children’s Hospital, Columbus, OH

Type of publication: Peer Reviewed Journal
Publication Publisher: American Occupational Therapy Association
Other: AOTA
Date and
Citation
History

Date of publication: March 13, 2020
Cited By: 10
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Stated
Purpose or
Research
Question

“To identify the effectiveness of occupational therapy interventions to promote
motor development and prevent delay for children ages 0–5 yr” (p. 1).

Author’s
“Multiple interventions within the occupational therapy scope of practice have been
Conclusion shown to foster the development of motor skills in young children. However, the
intervention types investigated in the literature vary widely, resulting in limited
evidence for many of the interventions. Additional high-quality research is needed
to improve the strength of evidence” (p. 10).
Overall
Relevance
to your
EBP
Question
Overall
Quality of
Article

Overall Relevance of Article: Good
Rationale: This study is relevant since it identifies different interventions for
children with gross motor delays. In addition, this article helps occupational
therapist practitioners with updated evidence-based practice for children under the
age of 5.
Overall Quality of Article: Good
Rationale: Established author and published within the last 5 years and is a
systematic review.
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Overview of Article
Type of
article

Overall Type: Primary Research Study (qualitative, quantitative, etc.)
Specific Type: “All of the selected children completed a range of
standardized motor, cognitive, social, and behavioural measures, as well as
a clinical protocol for primary reflex persistence” (p. 1).

APA
Reference

Taylor, B., Hanna, D., & McPhillips, M. (2020). Motor problems in children
with severe emotional and behavioural difficulties. British Journal of
Educational Psychology, 90(3), 719–735.

Abstract

“Background: There is growing evidence that children with motor
difficulties are at risk of psychosocial problems and vice versa. However, it
is not clear how far different aspects of motor function are predictive of
psychosocial well-being in the context of other powerful factors, such as
family upset, that are known to affect psychosocial development. Aims: To
investigate the role of basic motor skills and primary reflex persistence in
young children with severe emotional and behavioural difficulties (EBD).
Sample: From a total sample of 225 children, three groups were selected:
children excluded from school (severe EBD) (n = 29), a male comparison
group (n = 38), and a female comparison group (n = 45). The groups were
matched (at group level) on age, IQ, and level of social disadvantage.
Method: All of the selected children completed a range of standardized
motor, cognitive, social, and behavioural measures, as well as a clinical
protocol for primary reflex persistence. Results: Children with severe EBD
had significant levels of motor difficulties, primary reflex persistence, and
family upset, as well as significant literacy problems, attention deficits, and
raised levels of hyperactivity/impulsivity relative to the comparison groups.
A hierarchical multiple regression analysis revealed that basic motor skills,
primary reflex persistence, family upset, hyperactivity, and literacy were all
significant predictors of psychosocial functioning. Conclusions: The
findings suggest that motor difficulties and primary reflex persistence may
act as independent stressors of psychosocial functioning in children with
EBD. We suggest that specific movement interventions should be adopted
to complement existing provision for children at risk of psychosocial
problems” (p. 719).

Author

Credentials: PhD
Position and Institution: Queen's University, Belfast UK
Publication History in Peer-Reviewed
Journals: 4
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Publication

Type of publication: Primary, peer reviewed, scholarly
Publisher: Queen’s University, Belfast UK

Date and
Citation
History

Date of publication: December 6th, 2019
Cited By: 6

Stated
Purpose or
Research
Question

“To investigate the role of basic motor skills and primary reflex persistence
in young children with severe emotional and behavioural difficulties
(EBD)” (p. 719).

Author’s
Conclusion

Overall
Relevance to
your EBP
Question

Overall
Quality of
Article

“The findings suggest that motor difficulties and primary reflex persistence
may act as independent stressors of psychosocial functioning in children
with EBD. We suggest that specific movement interventions should be
adopted to complement existing provision for children at risk of
psychosocial problems” (p. 719).
Overall Relevance of Article: Moderate
Rationale: This article discusses the role of motor skills and primitive
reflexes in children with severe emotional and behavioral disorders. Our
question is about motor skills, but not specifically children with EBD.

Overall Quality of Article: Moderate
Rationale: The testing was adequate, the article was Level 3, and the
statistics in the results were easy to understand.
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Overview of Article
Type of article Primary Research Study (qualitative, quantitative, etc.)
Specific Type: Pretest/Posttest
APA
Reference

Wang, J. H. T. (2004). A study on gross motor skills of preschool children.
Journal of Research in Childhood Education, 19(1), 32–43.
https://doi.org/10.1080/02568540409595052

Abstract

“The purpose of this study was to investigate the effects of a creative
movement program on the gross motor skills of preschool children. Sixty
children between the ages of 3 to 5 were drawn from the population of a
preschool in Taichung, Taiwan. An experimental pretest-posttest controlgroup design was utilized. The children enrolled in the experimental group
participated in a creative movement program twice a week for 30 minutes
each time. Meanwhile, the children enrolled in the control group participated
in unstructured free play. Data were collected from the administration of a
pretest and posttest to both groups to investigate the effects of a creative
movement program on the scores of the Peabody Developmental Motor
Scales-Second Edition (PDMS-2). Analysis of covariance was utilized to test
four questions to investigate the effects of the creative movement program on
gross motor skills. Results of this study showed that students participating in
the creative movement program in gross motor skills (p < .05) scored
significantly higher than those in the control group. There also was a higher
significant difference in locomotion score (p < .05) on the PDMS-2 test in the
experimental group than those in the control group. In addition, there was no
significant difference in object manipulation (p > .05) and stationary (p > .05)
scores on the PDMS-2 test between the two groups” (p. 1).

Author

Credentials: EDD, M. ED, B.S.
Position and Institution: Chaoyang University of Technology, Department of
Early childhood Development and Education, associate professor(part-time).
National Taichung University, Department of Early childhood Education,
associate professor(part-time).
Publication History in Peer-Reviewed Journals: Use google scholar to do a
brief advanced search for other publications by this author. You may record
the history as extensive, moderate, limited.

Publication

Type of publication: scholarly peer-reviewed journals
Publisher: Association for Childhood Education International
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Date and
Citation
History

Date of publication: Fall 2004
Cited By: 322

Stated
Purpose or
Research
Question

“The purpose of this study was to investigate the effects of a creative
movement program on gross motor skills of preschool children” (p. 1).

Author’s
Conclusion

“In conclusion, the results of this study provide professionals in early
childhood education, early intervention service providers (e.g., health
professionals, therapists), program administrators (e.g., school, community
recreation), and parents with research to support a quality creative movement
program. The findings of this study demonstrate a starting point, a model from
which to draw. Individualizing this model would make it possible to meet the
unique needs of children” (p. 1).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Good
Rationale: This article is relevant to the EBP question because it is diving into
the effects of an intervention called the creative movement program for gross
motor skills. This could be a good way to address motor delay in a play and
social way.

Overall
Quality
of Article

Overall Quality of Article: Good
Rationale: This author seems reputable and has been cited as a reference for
others many times.
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Overview of Article
Type of
article

Overall Type: Primary Research Study (quantitative)
Specific Type: Used a multiple-probe single-case design to evaluate the
effectiveness of an intervention

APA
Reference

Yang, HW.; Meadan, H. & Ostrosky, M. M. (2021). A parentimplemented gross motor intervention for young children with
disabilities. Journal of Early Intervention, 43(3), 275-290.
https://doi.org/10.1177/1053815121993570

Abstract

“Children with disabilities often experience gross motor delays. Adults,
including parents, can play a crucial role in supporting children’s motor
development. However, a limited number of research studies have
focused on building parents’ capacity to support their young children’s
motor skill development. The purpose of this study was to examine the
effects of a training and coaching program on parent implementation of
prompting procedures and children’s gross motor skills. A multiple-probe
single-case design across three parent–child dyads was used to evaluate
the effectiveness of the intervention. The findings show that parents
learned how to implement prompting procedures with high fidelity. In
addition, the parents reported improvements in their children’s gross
motor performance” (p. 275).

Author

Credentials: PhD
Position and Institution: University of Illinois
Publication History in Peer-Reviewed Journals: extensive

Publication

Type of publication: Scholarly Peer-Reviewed Journals.
Publisher: Sage Journals
Other: Provide any other specific information if it helps you evaluate the
source of information

Date and
Citation
History

Date of publication: February 19, 2021
Cited By: 25+

Stated
Purpose or
Research
Question

“Is there a functional relation between a parent training and coaching
program and parents’ accurate implementation of PP?”
“Is there a relation between parents’ use of PP and children’s gross motor
skills?”
“How do parents perceive the social validity of the goals, procedures,
and outcomes of the parent-implemented motor intervention?” (p. 276).
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Author’s
Conclusion

“The findings from this initial study suggest that training and coaching
can help parents learn how to use PP with high quality in a consistent
manner, and benefit both parents and children” (p. 288).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Moderate
Rationale: The study examined interventions to address gross motor
delays for our population (preschoolers) but does not specifically
examine interventions involving play as outlined in our EBP question.

Overall
Quality of
Article

Overall Quality of Article: Good
Rationale: Author appears to be established based on the number of
published articles. Journal and publisher are reputable. The article is also
current since it was published earlier this year.
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Review of Research Articles

Overview of Article
Type of
article

Review of Research Study (e.g., systematic review, meta-analysis, scoping review,
etc.)
Specific Type: Systematic Review

APA
Reference

Anaby, D. R., Khan, S., Tremblay, S., Campbell, W. N., Missiuna, C., Shaw, S.
R., Bennett, S., Kalubi, L. J., & Camden, C. (2019). Recommended practices to
organize and deliver school‐based services for children with disabilities: A scoping
review. Child: Care, Health & Development, 45(1), 15–27.
https://doi.org/10.1111/cch.12621

Abstract

“Background: Inclusive educational environments can have a positive effect on the
general health and well-being of children with disabilities. However, their level of
academic success and participation remains limited. Considering scarce resources
and high needs, identifying efficient methods for providing interdisciplinary
services is critical. This scoping review, therefore, aims to 1) synthesize current
evidence about principles for organizing and delivering interdisciplinary schoolbased support services for students with disabilities and 2) ascertain useful
strategies for implementation of principles in the school setting. Methods:
Scholarly and grey literature in rehabilitation and education were reviewed
collaboratively with school-based stakeholders. A search of five databases
identified 13,141 references and resulted in 56 relevant articles published from
1998 to 2017. Information (e.g., principles to organize services, strategies for
implementation) was extracted and thematic analysis was used to summarize
findings. Results: Within the documents retained, 65% were scientific and 35%
were grey. Services primarily targeted students with behavioural issues, followed
by those with cognitive and learning disabilities with a focus on improving socialemotional functioning and academic performance. Thematic analysis revealed 10
common principles to guide service organization (e.g., collaborative interventions,
support for teachers) and seven implementation strategies (e.g., training,
coordination) for employing these principles. Conclusions: Findings can guide
rehabilitation professionals, educators, and policy makers in restructuring wellcoordinated collaborative services involving training and capacity-building of
school-based service providers. Such knowledge can contribute to the improved
provision of care and, consequently, promote children’s school participation and
inclusion” (p. 1).
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Author

Credentials: PhD
Position and Institution: Associate Professor, School of Physical and Occupational
Therapy, McGill University
Researcher, CRIR–Lethbridge-Layton-Mackay Rehabilitation Centre, Mackay
Site, CIUSSS West-Central Montreal
Publication History in Peer-Reviewed Journals: Extensive

Publication

Type of publication: Scholarly Peer-Reviewed Journals
Publisher: England: Wiley Subscription Services, Inc and Child: Care, Health &
Development Child: Care, Health & Development.

Date and
Citation
History

Date of publication: Jan 2019
Cited By: 26

Stated
Purpose or
Research
Question

“This scoping review, therefore, aims to 1) synthesize current evidence about
principles for organizing and delivering interdisciplinary school-based support
services for students with disabilities and 2) ascertain useful strategies for
implementation of principles in the school setting” (p. 1).

Author’s
Conclusion

“Findings can guide rehabilitation professionals, educators, and policymakers in
restructuring well-coordinated collaborative services involving training and
capacity-building of school-based service providers. Such knowledge can
contribute to the improved provision of care and, consequently, promote children’s
school participation and inclusion” (p. 1).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Good
Rationale: This article is relevant to the EB question because it discusses a mixed
level of evidence to organize and deliver interdisciplinary school supports for
students with disabilities which can be considered for children with motor
disabilities. The evidence included a majority of scientific articles, some grey
literature involving theoretical opinions, empirical studies, empirical descriptive
studies, literature reviews, and documents.

Overall
Quality
of Article

Overall Quality of Article: Good
Rationale: Credible publication and resources as well as a well-done database
search. The article seemed to have been cited for other articles in the field.
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Overview of Article
Type of
article

APA
Reference

Abstract

Author

Overall Type: Systematic Review/Meta-Analysis
Specific Type: “A comprehensive literature research was conducted in Medline
(PubMed), Institute for Scientific Information (ISI) Web of Knowledge, and
Physiotherapy Evidence Database (PEDro) in relation to clinical trials in which
resistance therapy was used and motor function was assessed” (p. 1).
Collado-Garrido, L., Parás-Bravo, P., Calvo-Martín, P., & SantibáñezMargüello, M. (2019). Impact of resistance therapy on motor function in
children with cerebral palsy: A systematic review and meta-analysis.
International Journal of Environmental Research and Public Health, 16(22),
4513. https://doi.org/10.3390/ijerph16224
“Cerebral palsy is one of the main causes of disability in childhood. Resistance
therapy shows benefits in increasing strength and gait in these patients, but its
impact on motor function is not yet clear. The objective was to analyze the
impact of resistance therapy on the improvement in the motor function using a
review and meta-analysis. A comprehensive literature research was conducted
in Medline (PubMed), Institute for Scientific Information (ISI) Web of
Knowledge, and Physiotherapy Evidence Database (PEDro) in relation to
clinical trials in which resistance therapy was used and motor function was
assessed. Twelve controlled clinical trials and three non-controlled clinical
trials (only one intervention arm) studies were identified. In terms of pre-post
difference, the overall intra-group effect was in favor of resistance therapy
intervention: standardized mean difference (SMD) 0.37, 95% confidence
interval (CI) 0.21 to 0.52, p < 0.001 (random-effects model), with moderate
heterogeneity (I2 = 59.82%). SMDs were also positive by restricting to each of
the analyzed scales: SMD 0.37, 1.33, 0.10, and 0.36 for Gross Motor Function
Measure (GMFM), Lateral Step Up (LSU), Time Up and Go (TUG), and
Mobility Questionnaire (MobQue) scales, respectively. Regarding the
difference between groups, the results showed a high heterogeneity (I2 < 99%),
with the mean difference (MD) also favorable for the GMFM scale: MD 1.73,
95% CI 0.81 to 2.64, p < 0.001 (random-effects model). Our results support a
positive impact of resistance therapy on motor function. Further studies should
delve into the clinical relevance of these results” (p. 1).
Credentials: Not Listed
Position and Institution: Rehabilitation Service, The Marqués de Valdecilla
University Hospital, Valdecilla Avenue s/n. C.P.: 39008 Santander, Cantabria,
Spain.
Publication History in Peer-Reviewed Journals: Limited
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Publication

Date and
Citation
History
Stated
Purpose or
Research
Question
Author’s
Conclusion
Overall
Relevance to
EBP
Question
Overall
Quality of
Article

Type of publication: Scholarly Peer-Reviewed Journal, Systematic Review,
Meta-Analysis
Publisher: International Journal of Environmental Research and Public Health
Other: MDPI
2019
Google Scholar Cited By: 13

“The objective was to analyze the impact of resistance therapy on the
improvement in the motor function using a review and meta-analysis” (p. 1).

“Our results support a positive impact of resistance therapy on motor function.
Further studies should delve into the clinical relevance of these results” (p. 1).
Overall Relevance to EBP Question: Moderate
This article examines the effectiveness of resistance therapy on motor functions
in children with cerebral palsy. This is relevant to our EBP topic that relates to
interventions with school-aged children who have gross motor deficits.
Overall Quality of Article: Good
Established authors, reputable journal and publisher, publication the last 2 year.
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Overview of Article
Type of article

Review of Research Study (qualitative, quantitative, etc.)
Specific Type: Systematic Review

APA
Reference

Eddy, L. H., Wood, M. L., Shire, K. A., Bingham, D. D., Bonnick, E.,
Creaser, A., Mon, W. M., & Hill, L. J. B. (2019). A systematic review of
randomized and case‐controlled trials investigating the effectiveness of
school‐based motor skill interventions in 3‐ to 12‐year‐old children. Child:
Care, Health & Development, 45(6), 773–790.
https://doi.org/10.1111/cch.12712

Abstract

“Background: Research suggests that children identified with impaired motor
skills can respond well to intensive therapeutic interventions delivered via
occupational and physical therapy services. There is, however, a need to
explore alternative approaches to delivering interventions outside traditional
referral-based clinic settings because limited resources mean such health
services often struggle to meet demand. This review sets out to systematically
assess the evidence for and against school-based interventions targeted at
improving the motor skills of children aged between 3 and 12 years old.
Method: Five electronic databases were searched systematically (AMED,
CINAHL, Cochrane, Medline, and PsycINFO) for peer-reviewed articles
published between January 2012 and July 2018. Studies were eligible if they
implemented a school-based motor skill intervention with a randomized or
case-controlled trial design that objectively measured motor skills as an
outcome, which were not specific to an athletic or sporting skill. Participants
had to be aged between 3 and 12 years old and free from neurological
disorders known to affect muscle function. Risk of bias was assessed using the
Cochrane risk of bias tool. Results: Twenty-three studies met the inclusion
criteria. These studies encompassed interventions targeted at training:
fundamental movement skills, handwriting, fine, and global motor skills. The
majority of these studies reported beneficial impact on motor function
specifically, but some interventions also assessed subsequent impacts on
activity and participation (but not well-being). A number of the studies had
methodological shortcomings that means these results need to be interpreted
with caution. Conclusions: Schools appear to be an effective setting for motor
skill interventions, but the extent of benefit likely depends on the type of
intervention. Moreover, confirmation is needed as to whether benefits extend
beyond motor function into everyday activities, participation, and well-being.
Future research should include follow-up measures to assess the longer term
efficacy of school-based interventions” (p. 1).
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Author

Credentials: PhD Student
Position and Institution: Student and School of Psychology, University of
Leeds, Leeds, UK
Publication History in Peer-Reviewed Journals: Limited

Publication

Type of publication: scholarly peer-reviewed journals.
Publisher: University of Leeds

Date and
Citation
History

Date of publication: 2019
Cited By: 41

“This review sets out to systematically assess the evidence for and against
Stated Purpose school-based 7 interventions targeted at improving the motor skills of children
or Research
aged between 3-12 years old” (p. 1).
Question
Author’s
Conclusion

“Schools appear to be an effective setting for motor skill interventions, but the
extent of 22 benefits likely depends on the type of intervention. Moreover,
confirmation is needed as to whether 23 benefits extend beyond motor
function into everyday activities, participation, and wellbeing. Future 24
research should include follow-up measures to assess the longer-term efficacy
of school-based 25 interventions” (p. 1).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Good
Rationale: The information in this article is helpful to our EBP question
because it addresses a way for motor skills interventions to be effectively done
based in the school setting.

Overall
Quality
of Article

Overall Quality of Article: Good
Rationale: The article has good quality because it had a good search and
collection methodology and it clearly stated results.
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Type of
article
APA
Reference

Abstract

Author

Publication

Overview of Article
Overall Type: Review of Research Study
Specific Type: Systematic Review
Griffiths, A., Toovey, R., Morgan, P. E., & Spittle, A. J. (2018). Psychometric
properties of gross motor assessment tools for children: A systematic
review. BMJ open, 8(10), e021734.
https://doi.org/10.1136/bmjopen-2018-021734
“Objective: Gross motor assessment tools have a critical role in identifying,
diagnosing, and evaluating motor difficulties in childhood. The objective of this
review was to systematically evaluate the psychometric properties and clinical
utility of gross motor assessment tools for children aged 2-12 years. Method: A
systematic search of MEDLINE, Embase, CINAHL and AMED was performed
between May and July 2017. Methodological quality was assessed with the
Consensus-based Standards for the selection of health status Measurement
Instruments checklist and an outcome measures rating form was used to
evaluate reliability, validity, and clinical utility of assessment tools. Results:
Seven assessment tools from 37 studies/manuals met the inclusion criteria:
Bayley Scale of Infant and Toddler Development-III (Bayley-III), BruininksOseretsky Test of Motor Proficiency-2 (BOT-2), Movement Assessment
Battery for Children-2 (MABC-2), McCarron Assessment of Neuromuscular
Development (MAND), Neurological Sensory Motor Developmental
Assessment (NSMDA), Peabody Developmental Motor Scales-2 (PDMS-2) and
Test of Gross Motor Development-2 (TGMD-2). Methodological quality varied
from poor to excellent. Validity and internal consistency varied from fair to
excellent (α=0.5-0.99). The Bayley-III, NSMDA and MABC-2 have evidence
of predictive validity. Test-retest reliability is excellent in the BOT-2 (intraclass
correlation coefficient (ICC)=0.80-0.99), PDMS-2 (ICC=0.97), MABC-2
(ICC=0.83-0.96) and TGMD-2 (ICC=0.81-0.92). TGMD-2 has the highest
inter-rater (ICC=0.88-0.93) and intrarater reliability (ICC=0.92-0.99).
Conclusions: The majority of gross motor assessments for children have goodexcellent validity. Test-retest reliability is highest in the BOT-2, MABC-2,
PDMS-2, and TGMD-2. The Bayley-III has the best predictive validity at 2
years of age for later motor outcome. None of the assessment tools demonstrate
good evaluative validity. Further research on evaluative gross motor assessment
tools are urgently needed” (p. 1).
Credentials: PhD
Position and Institution: 1 Department of Physiotherapy, School of Primary and
Allied Health Care, Monash University, Frankston, Victoria, Australia,
2 Department of Physiotherapy, The Royal Children’s Hospital, Parkville,
Victoria, Australia,
Publication History in Peer-Reviewed Journals: 3
Type of publication: Peer Reviewed Journal
Publisher: PubMed, BMJ
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Date and
Citation
History
Stated
Purpose or
Research
Question
Author’s
Conclusion

Overall
Relevance
to your EBP
Question
Overall
Quality
of Article

Other: Semantic Scholar
Date of publication: Oct 27, 2018
Cited By: 78
“The primary aim of this systematic review is to identify and evaluate the
clinical utility and psychometric properties of gross motor assessment tools
appropriate for use in preschool and school age children from 2 to 12 years by
assessing the methodological quality of the included studies. The secondary aim
of this review is to identify any areas for further research” (p. 2).
Currently available gross motor assessment tools for children have good to
excellent content and construct validity. The BOT-2, MABC-2, PDMS-2, and
TGMD-2 are the most reliable assessments in this age group. The Bayley-III
has the best predictive validity at 2 years of age, and the NSMDA and the
MABC-2 both have good predictive validity at 4 years of age. There is scope
for further research into the predictive validity, reliability, and responsiveness of
gross motor assessment tools in preschool and school-aged children. In practice,
clinicians should choose assessments with consideration of their psychometric
properties in the context of the child that they are assessing” (p. 13).
Overall Relevance of Article: Moderate-Good
Rationale: This is a recent publication which is relevant to the timeline of our
EBP question. This article provides gross motor skill assessment tools and
which are best to use in practice.
Overall Quality of Article: Good
Rationale: This article has been cited almost 80 times and can be retested. This
is a systematic review and is already an analysis of what is best to use in
practice. The rationale for the results and conclusion are supported by
supporting articles.
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Type of
article

Overall Type: Review of Research Study
Specific Type: Systematic review

APA
Reference

Holloway, J. M., & Long, T. M. (2019). The interdependence of motor
and social skill development: Influence on participation. Physical
therapy, 99(6), 761-770. https://doi.org/10.1093/ptj/pzz025

Abstract

“Participation is a major outcome area for physical therapists serving
young children with disabilities. Contemporary models of disability
such as the International Classification of Function, developmental
theories such as the system perspective, and evidence-based early
childhood practices recognize the interdependence of developmental
domains, and suggest that change in 1 area of development influences
change in another. Physical therapy provided in naturally occurring
activities and routines, considered the preferred service delivery
method, promotes participation of young children with disabilities.
Research indicates that: (1) children develop skills, become
independent, and form relationships through participation; and (2) with
developing skills, children can increasingly participate. The purpose of
this Perspective article is to synthesize the literature examining the
relationship between motor skill development and the social interaction
dimension of participation in young children. Current research
examining the influence of motor skill development on social
interactions in children with autism spectrum disorder will be discussed,
exemplifying the interdependence of developmental domains.
Implications for physical therapist practice and recommendations for
future research are provided” (p. 761).

Author

Credentials: PhD
Position and Institution: University of South Florida -School of Physical
Therapy and Rehabilitation Sciences, Georgetown University -Center
for Child and Human Development
Publication History in Peer-Reviewed Journals: limited

Publication

Type of publication: Scholarly Peer-Reviewed Journals
Publisher: Oxford University Press, Physical Therapy
Other: official journal of the American Physical Therapy Association

Date and
Citation
History

Date of publication: 03 June 2019
Cited By: 12

109
Stated
Purpose or
Research
Question

The purpose of this perspective article is to discuss the interrelationship
between motor skill performance and participation by specifically
addressing the social interaction component of participation for
typically developing children and children with autism spectrum
disorder (ASD) (p. 762).

Author’s
Conclusion

“Evidence suggests that changes in the way children move and interact
with their environment and with others promote optimal participation.
Interventions that capitalize on the interrelationship between
developmental domains could be a promising way to improve
developmental outcomes for children” (p. 768).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Moderate
Rationale: It covers aspects of children with disabilities and intervention
in play settings. Motor development can occur through the experience
of social interaction with peers. Having peers increases activity
participation among kids with disabilities. The EBP question is not
covering an aspect of having peers, so it may be irrelevant.

Overall
Quality
of Article

Overall Quality of Article: Good
Rationale: Reputable journal and publisher. Established author.
Publication within last 10 years
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article
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Abstract

Overall Type: Review of Research Study (e.g., systematic review, metaanalysis, scoping review, etc.)
Specific Type: Systematic Review
Laverdure, P., & Beisbier, S. (2021). Occupation-and activity-based
interventions to improve performance of activities of daily living, play, and
leisure for children and youth ages 5 to 21: A systematic review. American
Journal of Occupational Therapy, 75(1), 1-24.
https:/doi.org/10.5014/ajot.2021.039560
“Importance: The findings support the use of occupation- and activity-based
interventions to improve the occupational participation of children and youth
with disabilities. Objective: To examine the effectiveness of occupation- and
activity-based interventions to improve participation and performance in
activities of daily living (ADLs), play, and leisure in children and youth. Data
Sources: MEDLINE, PsycINFO, CINAHL, ERIC, OTseeker, and Cochrane
Database of Systematic Reviews; reference lists of retrieved articles; and
tables of contents of selected journals were searched to identify peer-reviewed
studies published between 2000 and 2017. Study Selection and Data
Collection: Studies addressing occupation- and activity-based interventions
and outcomes for children ages 5 to 21 were selected and appraised using
Preferred Reporting Items for Systematic Review and Meta-Analysis
Protocols guidelines, evaluated for risk of bias, and synthesized to develop
practice recommendations. Findings: Fifteen Level I (meta-analyses,
systematic reviews, and randomized controlled trials), 5 Level II (two groups,
nonrandomized), and 3 Level III (one group, pretest–posttest, retrospective)
studies were examined and categorized by type of intervention and outcome.
Each study used occupation- or activity-based interventions and reported
ADL, play, or leisure outcomes. Intervention themes identified include
supporting engagement in occupations, supporting participation with cognitive
supports, and using technology to support occupational participation and
performance. Conclusions and Relevance: Strong evidence indicates that
engagement in occupations and activities, practice within and across
environments, and coaching and feedback improve participation and
performance in ADLs and functional mobility. Moderate evidence supports
the use of collaborative goal setting, modeling, and guided participation in
play and leisure. Moderate evidence also supports technological interventions
for ADL, play, and leisure performance. What This Article Adds: Engaging
children and youth in occupations and activities; providing guidance in goal
direction, planning, and feedback to enhance their participation; coaching
caregivers in effective carryover; and providing technology-based intervention
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can improve the occupational participation and performance of children and
youth” (p. 1).
Author

Credentials: OTD, OTR/L, BCP, FAOTA
Position and Institution: Assistant Professor and Program Director, Old
Dominion University, Norfolk, VA
Publication History in Peer-Reviewed Journals: Extensive

Type of publication: Scholarly Peer-Reviewed Journals.
Publication Publisher: The American Journal of Occupational Therapy
Date and
Citation
History
Stated
Purpose or
Research
Question

Date of publication: 2021
Cited By: 6

“The objective of this systematic review was to identify, evaluate, and
synthesize the literature related to the effectiveness of occupation- and
activity-based interventions to improve participation in ADL, play, and leisure
skills in children and youth ages 5 to 21 yr and to contribute to the
development of AOTA practice guidelines” (p. 2).

“The evidence identified in this review suggests that engagement in ADL,
Author’s
play, and leisure occupations and activities improves participation and
Conclusion performance in these valuable occupations for children and youth. Twelve
studies examined the types of interventions that support ADL, play, and
leisure outcomes and suggest that occupational participation and the
performance improves when environments and tasks are adapted to support
engagement and when children and youth are provided explicit occupational
skills training, engage in structured practice of skills in natural contexts, and
are responsible for monitoring their practice and performance” (pp. 8-9).
Overall
Relevance
to your
EBP
Question
Overall
Quality of
Article

Overall Relevance of Article: Poor
Rationale: This article was just about different occupations that improve
participation in ADL, play, and leisure skills in children. It did not talk about
children with mild to moderate motor delays and interventions that would help
with that.
Overall Quality of Article: Moderate
Rationale: The article has moderate strength of evidence was found for the use
of occupation- and activity-based interventions to improve engagement in play
and leisure in children and youth with disabilities. The search was limited to
articles published in English, which may influence the findings of this study.
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article

Overall Type: Review of Primary Research Study
Specific Type: Systematic Review with Meta-Analysis

APA
Reference

Lucas, B., Elliott, E.J., Coggan, S., Pinto, R.Z., Jirikowic, T.L., Mccoy,
S.W., & Latimer, J. (2016). Interventions to improve gross motor
performance in children with neurodevelopmental disorders: A metaanalysis. BMC Pediatrics, 16(193), 1-16. https://doi.org/10.1186/s12887016-0731-6

Abstract

“Gross motor skills are fundamental to childhood development. The
effectiveness of current physical therapy options for children with mild to
moderate gross motor disorders is unknown. The aim of this study was to
systematically review the literature to investigate the effectiveness of
conservative interventions to improve gross motor performance in
children with a range of neurodevelopmental disorders” (p. 1).

Author

Credentials: PhD candidate with The University of Sydney, New South
Wales
Publication History in Peer-Reviewed Journals: limited, less than 25

Publication

Type of publication: Scholarly Peer-Reviewed Journals
Publisher: BMC Pediatrics
Other: N/A

Date and
Citation
History

Date of publication: November 29, 2016
Cited By: 62

Stated
Purpose or
Research
Question

“The aim of this study was to systematically review the literature to
investigate the effectiveness of conservative interventions to improve
gross motor performance in children with a range of neurodevelopmental
disorders” (p. 1).

Author’s
Conclusion

“Although we found that some interventions with a task-orientated
framework can improve gross motor outcomes in children with DCD or
CP, these findings are limited by the very low quality of the available
evidence. High quality intervention trials are urgently needed” (p. 1).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Moderate
Rationale: Studied interventions for physical therapy so it is not
specifically within the scope of occupational therapy practice but does
offer information on interventions for specific motor delays such as CP
and DCD.
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Overall
Quality
of Article

Overall Quality of Article: Moderate
Rationale: At the time of publication the author was not well established
but has since authored more articles. The article was published within
the last 10 years. Limitations in findings due to lack of available
evidence.
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Overall Type: Review of Research Study
Specific Type: Systematic Review

APA
Reference

Norton, J., & Southon, N. (2021). Exploring the prevalence of pediatric
chronic pain and school absenteeism for therapists working in schools:
A systematic review with meta-analysis. Physical & Occupational
Therapy in Pediatrics, 41(3), 227-243.
https://doi.org/10.1080/01942638.2020.1836705

Abstract

“Aim: To explore the prevalence of school absenteeism for children
with chronic pain and to identify the characteristics of children with
chronic pain who report absenteeism. Methods: Systematic review with
meta-analyses of quantitative studies. Studies were included if they
reported mean days absent from school in children with chronic pain
aged 5–18 years, attending a full-time school program. Quality of
evidence was assessed using the Mixed Methods Appraisal Tool.
Participant characteristics of age, gender, pain duration, pain type, and
data collection setting were collated. Results: Eighteen quantitative
studies involving 2963 children with chronic were included. Studies had
moderate to high quality of evidence. Meta-analysis demonstrated 13.28
mean days were spent absent from school in a 60-day period (95% CI
10.21, 16.34) (p < 0.001). Participants were predominantly females
(71.8%) aged 14.1 years (SD 2.32). The most experienced pain type was
combined headache or head pain (46.9%) and average duration since
pain onset was 32.5 months (SD 36.34). Conclusions: Children with
chronic pain aged 5–18 years are absent for approximately 22% of
school days, in a 60-day period. Early, targeted intervention for
absenteeism and poor school functioning is recommended. Future
research could evaluate the role of school-based therapists in screening
at risk students and improving attendance and outcomes” (p. 227).

Author

Credentials: Bachelor of Physiotherapy
Position and Institution: Queensland Department of Education, The
University of the Sunshine Coast
Publication History in Peer-Reviewed Journals: Limited

Publication

Type of publication: Scholarly Peer-Reviewed Journals.
Publisher: Physical & Occupational Therapy in Pediatrics
Other: N/A

Date and
Citation
History

Date of publication: 04 Nov 2020
Cited By: 1
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Stated
Purpose or
Research
Question

“The aim of this systematic review with meta-analysis was to 1)
describe the prevalence of school absenteeism in children with chronic
pain, and 2) identify the characteristics of children with chronic pain
who are absent from school” (p. 229).

Author’s
Conclusion

“In conclusion, our meta-analysis found that over a period of 60 days,
which approximates one Australian school term, children with chronic
pain aged 5-18 years are absent for an average of 13 days. The
importance of early, targeted intervention for absenteeism and poor
school functioning is warranted” (pp. 239-240).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Moderate
Rationale: It covers aspects of children & adolescents, school
functioning and school attendance. Pain might or might not be relevant.

Overall
Quality
of Article

Overall Quality of Article: Good
Rationale: Reputable journal and publisher. Publication within last 10
years
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Specific Type: Systematic Review
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Reference

Page, Z. E., Barrington, S., Edwards, J., & Barnett, L. M. (2017). Do
active video games benefit the motor skill development of non-typically
developing children and adolescents: A systematic review. Journal of
Science and Medicine in Sport, 20(12), 1087–1100.
https://doi.org/10.1016/j.jsams.2017.05.001

Abstract

“Objectives: The use of interactive video gaming, known as
‘exergames’ or ‘active video games (AVG)’ may provide an opportunity
for motor skill development. Youth with non-typical patterns of
development may have deficits in gross motor skill capacities and are
therefore an intervention target. The aim was to determine the
effectiveness of AVG use on motor skill development in non-typically
developing children and adolescents. Design: Review article. Methods:
The PRISMA protocol was used to conduct a systematic review of
EBSCOhost, Embase, Gale Cen-gage, Inform it, Ovid, ProQuest,
PubMed, Scopus, and Web of Science databases. A total of 19 articles
met inclusion criteria (non-typically developing participants such as
those with a learning or developmental delay aged 3–18, use of an AVG
console, assessed one or more gross motor skills). Studies were
excluded if gross motor skill outcomes encompassed fine motor skills or
reflected mobility related to daily living. Results: Interventions included
children and adolescents with eight different conditions. The Nintendo
Wii was the most utilised gaming platform (14/19 studies). Studies
examined a combination of skills, with most examining balance (15/19),
five studies examining ball skills, and other gross motor skills such as
coordination (3 studies), running (3 studies) and jumping (3 studies).
There was strong evidence that AVG’s improved balance. AVG’s also
appeared to benefit participants with Cerebral Palsy. Conclusions:
AVG’s could be a valuable tool to improve gross motor skills of nontypically developing children. There is scope for further exploration,
particularly of ball, coordination and locomotor skills and varying
platforms to draw more conclusive evaluations” (p. 1087).

Author

Credentials: Not listed
Position and Institution: Deakin University -School of Health and Social
Development, Deakin University -Institute for Physical Activity and
Nutrition (IPAN) School of Health and Social Development
Publication History in Peer-Reviewed Journals: Limited

117
Publication

Type of publication: Scholarly Peer-Reviewed Journals
Publisher: Journal of Science and Medicine in Sport
Other: official journal of Sports Medicine Australia (SMA)

Date and
Citation
History

Date of publication: 18 May 2017
Cited By: 51

Stated
Purpose or
Research
Question

“The purpose of this systematic review was to provide synthesis and
exploration of existing research to develop an understanding of the
evidence-based concerned with AVG interventions and potential
benefits for gross motor skills of non-typically developing children and
adolescents” (p. 1090).

Author’s
Conclusion

“Particularly the effects on balance were promising. However
practitioners should proceed with caution as there was great risk of bias
in many studies, and consistent with Baranowski et al.’s analysis of the
games for health literature, benefits cannot be truly realized until more
refined and developed research exists” (p. 1099).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Good
Rationale: It covers aspects of children with disabilities, balance, and
motor coordination. It uses a play (gaming) setting. Found significance
between balance skills and active video gaming. More refined research
in this area (study of physical activity and active video gaming) is
needed to see the significant effects of active video gaming on
improvement in motor coordination skills.

Overall
Quality
of Article

Overall Quality of Article: Moderate-Good
Rationale: Reputable journal and publisher. Publication within the last
10 years.
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Overview of Article
Type of
article

Overall Type: Review of Research Study
Specific Type: Systematic Review

APA
Reference

Veldman, S.L., Jones, R.A., & Okely, A.D. (2016). Efficacy of gross
motor skill interventions in young children: An updated systematic
review. BMJ Open Sport — Exercise Medicine, 2(1), 1-7.
https://bmjopensem.bmj.com/content/2/1/e000067

Abstract

“The objective of this study was to provide an update of the evidence on
the efficacy of gross motor development interventions in young children
(0–5 years) from 2007 to 2015.
Searches were conducted of six electronic databases: PUBMED, Medline
(Ovid), ERIC (Ebsco), Embase, SCOPUS and Psychinfo. Studies
included any childcare-based, preschool-based, home-based, or
community-based intervention targeting the development of gross motor
skills including statistical analysis of gross motor skill competence. Data
were extracted on design, participants, intervention components,
methodological quality, and efficacy.
Seven articles were included and all were delivered in early childhood
settings. Four studies had high methodological quality. Most studies used
trained staff members/educators to deliver the intervention (86%) and
five studies lasted 18 weeks or more. Six studies reported statistically
significant intervention effects.
Despite the proven importance of gross motor skill development in
young children and the recommendations made in the previous review,
this review highlights the limited studies evaluated to improve such key
life skills in young children over the past 8 years” (p. 1).

Author

Credentials: PhD
Position and Institution: Early Start Research Institute, Faculty of Social
Sciences and Illawarra Health and Medical Research Institute, University
of Wollongong, Wollongong, New South Wales, Australia
Publication History in Peer-Reviewed Journals: extensive, at least 50
articles authored.
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Type of publication: Scholarly Peer-Reviewed Journals.
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Date and
Citation
History

Date of publication: January 4, 2016.
Cited By: 100
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Stated
Purpose or
Research
Question

“The aim of the current review was to provide an update of the evidence
on the efficacy of gross motor development interventions in young
children (0– 5 years) and to provide recommendations for further
research in this area” (pp. 1-2).

Author’s
Conclusion

“Despite the proven importance of gross motor skill development in
young children and the recommendations made in the previous review,
this review highlights the limited studies evaluated to improve such key
life skills in young children over the past 8 years” (p. 1).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Moderate
Rationale: The intervention studies reviewed were not specific to play
but the ages of the participants and settings where the studies were
conducted are relevant to our topic.

Overall
Quality of
Article

Overall Quality of Article: Moderate
Rationale: The article published within the last 10 years and the publisher
appears to be reputable. However, the study had limitations since there
were not many studies available to evaluate for the review.
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Overview of Article
Type of
article
APA
Reference

Overall Type: Review of Research Study
Specific Type: Systematic Review
Wick, K., Leeger-Aschmann, C. S., Monn, N. D., Radtke, T., Ott, L. V.,
Rebholz, C. E., Cruz, S., Gerber, N., Schmutz, E. A., Puder, J. J.,
Munsch, S., Kakebeeke, T. H.,
Jenni, O. G., Granacher, U., & Kriemler, S. (2017). Interventions to
promote fundamental movement skills in childcare and kindergarten:
A systematic review and meta-analysis. Sports medicine (Auckland,
N.Z.), 47(10), 2045–2068. https://doi.org/10.1007/s40279-017-0723-1

Abstract

“Background: Proficiency in fundamental movement skills (FMS) lays the
foundation for being physically active and developing more complex motor
skills. Improving these motor skills may provide enhanced opportunities for the
development of a variety of perceptual, social, and cognitive skills. Objective:
The objective of this systematic review and meta-analysis was to assess the
effects of FMS interventions on actual FMS, targeting typically developing
young children. Method: Searches in seven databases (CINAHL, Embase,
MEDLINE, PsycINFO, PubMed, Scopus, Web of Science) up to August 2015
were completed. Trials with children (aged 2-6 years) in childcare or
kindergarten settings that applied FMS-enhancing intervention programs of at
least 4 weeks and meeting the inclusion criteria were included. Standardized
data extraction forms were used. Risk of bias was assessed using a standard
scoring scheme (Effective Public Health Practice Project-Quality Assessment
Tool for Quantitative Studies [EPHPP]). We calculated effects on overall FMS,
object control and locomotor subscales (OCS and LMS) by weighted
standardized mean differences (SMDbetween) using random-effects models.
Certainty in training effects was evaluated using GRADE (Grading of
Recommendations Assessment, Development, and Evaluation System). Results:
Thirty trials (15 randomized controlled trials and 15 controlled trials) involving
6126 preschoolers (aged 3.3-5.5 years) revealed significant differences among
groups in favor of the intervention group (INT) with small-to-large effects on
overall FMS (SMDbetween 0.46), OCS (SMDbetween 1.36), and LMS
(SMDbetween 0.94). Our certainty in the treatment estimates based on GRADE
is very low. Conclusions: Although there is relevant effectiveness of programs
to improve FMS proficiency in healthy young children, they need to be
interpreted with care as they are based on low-quality evidence and immediate
post-intervention effects without long-term follow-up” (p. 2046).

Author

Credentials: Unknown
Position and Institution:1 Division of Training and Movement Sciences,
University of Potsdam, Potsdam, Germany 2 University of Applied Science for
Sport and Management Potsdam of the ESAB, Potsdam, Germany
Publication History in Peer-Reviewed Journals: 12
Type of publication: Peer Reviewed Journal

Publication
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Date and
Citation
History
Stated
Purpose or
Research
Question
Author’s
Conclusion

Overall
Relevance
to your EBP
Question
Overall
Quality
of Article

Publisher: Sports Med
Other: PubMed, SpringerLink
Date of publication: April 6, 2017
Cited By: 103
“...to identify interventions that were more effective than others by assessing
differences in effect sizes according to type of FMS test used, target groups
(e.g., gender), the setting (e.g., childcare versus kindergarten), or intervention
characteristics (e.g., duration of the intervention)” (p. 2047).
“This review indicates positive effects of childcare- or kindergarten-based
interventions on FMS proficiency in young children...FMS-enhancing programs
may have an important role in children attaining motor skill proficiency as the
basis for a physically active lifestyle [6] and to profit from a variety of
physiological, social, and cognitive health benefits” (p. 2065).
Overall Relevance of Article: Moderate-Good
Rationale: This article is relevant to our EBP question because it provides
interventions for gross motor skills. This supports the statement that reflex
integration is not the best practice by providing other more relevant
interventions.
Overall Quality of Article: Good
Rationale: This article is quality because it was published over 100 times and to
a major publisher (Sports Med). It used comparison to identify the role of FMS
programs.
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Conceptual or Theoretical Article

Overview of Article
Type of
article

Overall Type: Conceptual/ Theoretical
Specific Type: Practice Guidelines: “This Practice Guideline provides
stakeholders with a condensed summary of a large number of
effectiveness studies. It is a valuable tool for facilitating decision making
related to occupational therapy interventions for children ages birth–5 yr”
(p. 1).

APA
Reference

Clark, G. F., & Kingsley, K. L. (2020). Occupational therapy practice
guidelines for early childhood: Birth–5 years. The American Journal of
Occupational Therapy, 74(3), 7403397010p1-7403397010p42.
https://doi.org/10.5014/ajot.2020.743001

Abstract

“Importance: This Practice Guideline provides stakeholders with a
condensed summary of a large number of effectiveness studies. It is a
valuable tool for facilitating decision making related to occupational
therapy interventions for children ages birth–5 yr. Objective: Early
childhood (birth–5 yr) is a critical period in which the foundation of key
life occupations is developed (e.g., eating, dressing, play, learning, social
participation, rest and sleep, and chores). The development of cognitive,
motor, social–emotional, and self-care skills is important to support these
occupations. This Practice Guideline synthesizes recent systematic
reviews (SRs) on these areas of development to promote decision making
for and high-quality interventions with this population. Method: Four
SRs related to cognition, mental health, motor function, and ADLs
analyzed studies published from 2010 to 2017 retrieved from six
electronic databases (MEDLINE, PsycINFO, CINAHL, ERIC, OTseeker,
and Cochrane). Results: A total of 196 articles were included in the SRs,
which served as a guide to final clinical recommendations. Case studies
describe translation and application to practice. Conclusions and
Recommendations: A variety of interventions within the domain of
occupational therapy were found to support the development of
cognitive, social–emotional, motor, and self-care skills. Although some
of these interventions are typically implemented by occupational therapy
practitioners, others can be implemented by parents after training or by
teams working in preschool settings. These findings should be used to
inform evidence-based practice provided by occupational therapy
practitioners working in various early childhood settings. What This
Article Adds: This Practice Guideline gives occupational therapy
practitioners clear information about which interventions will be
effective for specific outcomes. Better intervention choices mean better
outcomes for young children and their families” (p. 1).
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Position and Institution: occupational therapist in private practice, Adel,
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Publication History in Peer-Reviewed Journals: Extensive
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Review
Publisher: The American Journal of Occupational Therapy
Other: AOTA
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Citation
History

2020
Google Scholar Cited By: 9

Stated
Purpose or
Research
Question

“This Practice Guideline synthesizes recent systematic reviews (SRs) on
these areas of development to promote decision making for and highquality interventions with this population” (p. 1).

Author’s
Conclusion

“A variety of interventions within the domain of occupational therapy
were found to support the development of cognitive, social–emotional,
motor, and self-care skills. Although some of these interventions are
typically implemented by occupational therapy practitioners, others can
be implemented by parents after training or by teams working in
preschool settings. These findings should be used to inform evidencebased practice provided by occupational therapy practitioners working in
various early childhood settings” (p. 1).

Overall
Overall Relevance to EBP Question: Moderate
Relevance to This article examines effective practices in Occupational therapy when
EBP Question working in any setting of early childhood. Our EBP question is related to
working with children, so this article would be useful.
Overall
Quality of
Article

Overall Quality of Article: Good
Established authors, reputable journal and publisher, publication the past
year.
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Type of
article

Overall Type: Theoretical / Conceptual
Specific Type: Framework Based Article Practice Guide

APA
Reference

Darrah, J., O'Donnell, M., Lam, J., Story, M., Wickenheiser, D., Xu, K., &
Jin, X. (2013). Designing a clinical framework to guide gross motor
intervention decisions for infants and young children with hypotonia. Infants
& Young Children, 26(3), 225-235. doi:
http://dx.doi.org/10.1097/IYC.0b013e3182986bd3

Abstract

Objective: “Clinical practice frameworks are a valuable component of clinical
education, promoting informed clinical decision making based on the best
available evidence and/or clinical experience. They encourage standardized
intervention approaches and evaluation of practice. Based on an international
project to support the development of an enhanced service system for infants
and young children with neuromotor disabilities in Guangzhou, China, this
article describes the processes used to develop a practice framework to guide
therapists' intervention choices to encourage the gross motor abilities of
infants and children (0–3 years of age) exhibiting hypotonia and gross motor
delays. The goal was to provide a practice framework that aligns with
contemporary interest in activity-focused intervention approaches and that
considers both a child's abilities and the influence of environmental context in
the achievement of gross motor skills. The final product, the Hypotonia
Wheel, is presented. It may be useful for therapists and early intervention
providers who work with infants and young children with hypotonia. The
process used to design the Hypotonia Wheel also could be used as a template
to develop intervention guidelines for other clinical conditions” (p. 1).

Author

Credentials: Darrah, Johanna PhD
Position and Institution: University of Alberta
Publication History in Peer-Reviewed Journals: Limited

Publication

Type of publication: Primary Research Study
Publisher: Infants and Young Children – An Interdisciplinary Journal of Early
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Other: N/A
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Citation
History

Date of publication: July 2013
Cited By: Limited, 10
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Stated
Purpose or
Research
Question

“This article describes the processes used to develop a practice framework to
guide therapists’ intervention choices to encourage the gross motor abilities of
infants and children (0–3 years of age) exhibiting hypotonia and gross motor
delays. The goal was to provide a practice framework that aligns with
contemporary interest in activity-focused intervention approaches and that
considers both a child’s abilities and the influence of environmental context in
the achievement of gross motor skills” (p. 1).

Author’s
Conclusion

“The final product, the Hypotonia Wheel, is presented. It may be useful for
therapists and early intervention providers who work with infants and young
children with hypotonia” (p. 1).

Overall
Relevance
to your
EBP
Question

Overall Relevance of Article: Moderate
Rationale: Our EBP question is “What are the current evidence-based
practices for gross motor development to support engagement in play in
school age children with mild to moderate delays?”. This study was relevant
to our question but limited. The focus of this study was on 0–3-year-olds with
neuromotor disabilities in Guangzhou, China, whereas our question focused
on children with gross motor delays who are elementary aged.

Overall
Quality
of Article

Overall Quality of Article: Poor
Rationale: I rated this article poor because although the study itself sounds
very effective in producing a Hypotonia Wheel to use in intervention, the
information about the study itself was severely limited.
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Overview of Article
Type of
article

Overall Type: Conceptual/ Theoretical
Specific Type: Practice Guidelines: “An expert panel prioritized questions and
patient-important outcomes. Using Grading of Recommendations Assessment,
Development and Evaluation (GRADE) methods, the panel assessed the certainty of
evidence and made recommendations, with international expert and consumer
consultation” (p. 1).

APA
Reference

Jackman, M., Sakzewski, L., Morgan, C., Boyd, R. N., Brennan, S. E., Langdon, K.,
Toovey, R. A. M., Greaves, S., Thorley, M., & Novak, I. (2021). Interventions to
improve physical function for children and young people with cerebral palsy:
International clinical practice guideline. Developmental Medicine & Child
Neurology, dmcn.15055. https://doi.org/10.1111/dmcn.15055

Abstract

“AIM: To provide recommendations for interventions to improve physical function
for children and young people with cerebral palsy. METHOD: An expert panel
prioritized questions and patient-important outcomes. Using Grading of
Recommendations Assessment, Development and Evaluation (GRADE) methods, the
panel assessed the certainty of evidence and made recommendations, with
international expert and consumer consultation. RESULTS: The guideline comprises
13 recommendations (informed by three systematic reviews, 30 randomized trials,
and five before-after studies). To achieve functional goals, it is recommended that
intervention includes client-chosen goals, whole-task practice within real-life
settings, support to empower families, and a team approach. Age, ability, and
child/family preferences need to be considered. To improve walking ability,
overground walking is recommended and can be supplemented with treadmill
training. Various approaches can facilitate hand use goals: bimanual therapy,
constraint-induced movement therapy, goal-directed training, and cognitive
approaches. For self-care, whole-task practice combined with assistive devices can
increase independence and reduce caregiver burden. Participation in leisure goals can
combine whole-task practice with strategies to address environmental, personal, and
social barriers. INTERPRETATION: Intervention to improve function for children
and young people with cerebral palsy needs to include client-chosen goals and
whole-task practice of goals. Clinicians should consider child/family preferences,
age, and ability when selecting specific interventions” (p. 1).

Author

Credentials: Not Listed
Position and Institution: Queensland Cerebral Palsy and Rehabilitation Research
Centre, Faculty of Medicine, University of Queensland, Brisbane, Queensland; 2
John Hunter Children’s Hospital, Newcastle, New South Wales
Publication History in Peer-Reviewed Journals: Moderate
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Citation
History

2021
Google Scholar Cited By: 1

Stated
Purpose or
Research
Question

“AIM: To provide recommendations for interventions to improve physical function
for children and young people with cerebral palsy” (p. 1).

Author’s
Conclusion

“Intervention to improve function for children and young people with cerebral palsy
needs to include client-chosen goals and whole-task practice of goals. Clinicians
should consider child/family preferences, age, and ability when selecting specific
interventions” (p. 1).

Overall
Relevance
to EBP
Question

Overall Relevance to EBP Question: Moderate
This article examines the effectiveness of interventions for young people with
cerebral palsy. This moderately relates to our EBP question because we have to
examine evidence-based practices for school-aged children with gross motor deficits.

Overall
Quality of
Article

Overall Quality of Article: Good
Established authors, reputable journal and publisher, publication within 1 year.
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Overall Type: Conceptual/Theoretical
Specific Type: Methodology

APA
Reference

Matheis M., & Estabillo J.A. (2018). Assessment of fine and gross motor skills in
children. Matson, J. (ed). Handbook of Childhood Psychopathology and
Developmental Disabilities Assessment. Autism and Child Psychopathology
Series. Springer. https://doi.org/10.1007/978-3-319-93542-3_25

Abstract

“Motor skills refer to the movement and coordination of one’s muscles and body.
Gross motor skills require coordination of an individual’s arms, legs, and other
large body parts for actions such as running, jumping, and throwing. Fine motor
skills require coordination of smaller movements between the fingers, hands, and
feet for actions such as picking up and grasping small objects. The assessment of
motor skills involves the examination of motor functioning and motor
development. There are a number of standardized measures available to measure
motor functioning in children, 15 of which are reviewed in this chapter. This
chapter also includes discussion related to the selection of an appropriate measure
and childhood disorders commonly associated with motor difficulties” (p. 1).

Author

Credentials: MSc and PhD student
Position and Institution: PhD student, York University, Toronto Canada
Publication History in Peer-Reviewed Journals: Limited

Publication

Type of publication: Scholarly Peer-Reviewed Journal
Publisher: Journal of Sports Science and Medicine
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Citation
History

Date of publication: September 14, 2018
Cited By: 14

Stated
Purpose or
Research
Question

“The assessment of motor skills involves the examination of motor functioning
and motor development” (p. 1).
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Author’s
Conclusion

“Motor development is directly tied to the development of cognitive, language,
and social skills. The assessment of motor skills and functioning in children
provides valuable information toward the screening of developmental delays, the
identification of neurodevelopmental disorders, intervention planning, and
progress monitoring. There are a number of standardized measures that assess
motor functioning in children, including those specifically examining fine and/or
gross motor skills, measures of developmental functioning, and informant-reportbased interviews and questionnaires. When selecting an appropriate measure,
attention should be paid to child characteristics and the purpose of the evaluation.
As part of a comprehensive assessment, standardized measures should be paired
with parent/caregiver interview and clinical examination of cognitive, adaptive,
and physical functioning” (p. 20).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Good
Rationale: Provides detailed information on how important gross motor skills are
for children. Relevant information for our EBP question.

Overall
Quality
of Article

Overall Quality of Article: Good
Rationale: Established author and published within the last 5 years.
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APA
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Yogman, M., Garner, A., Hutchinson, J., Hirsh-Pasek, K., Golinkoff, R.,
M. (2018). The power of play: A pediatric role in enhancing development
in young children. Pediatrics, 142(3), e20182058.
https://doi.org/10.1542/peds.2018-2058

Abstract

“Children need to develop a variety of skill sets to optimize their
development and manage toxic stress. Research demonstrates that
developmentally appropriate play with parents and peers is a singular
opportunity to promote the social-emotional, cognitive, language, and
self-regulation skills that build executive function and a prosocial brain.
Furthermore, play supports the formation of the safe, stable, and
nurturing relationships with all caregivers that children need to thrive.
Play is not frivolous: it enhances brain structure and function and
promotes executive function (ie, the process of learning, rather than the
content), which allow us to pursue goals and ignore distractions. When
play and safe, stable, nurturing relationships are missing in a child’s life,
toxic stress can disrupt the development of executive function and the
learning of prosocial behavior; in the presence of childhood adversity,
play becomes even more important. The mutual joy and shared
communication and attunement (harmonious serve and return
interactions) that parents and children can experience during play
regulate the body’s stress response. This clinical report provides pediatric
providers with the information they need to promote the benefits of play
and to write a prescription for play at well visits to complement reach out
and read. At a time when early childhood programs are pressured to add
more didactic components and less playful learning, pediatricians can
play an important role in emphasizing the role of a balanced curriculum
that includes the importance of playful learning for the promotion of
healthy child development” (p. 1).

Author

Credentials: MD
Position and Institution: Department of Pediatrics, Harvard Medical
School, Harvard University and Mount Auburn Hospital, Cambridge,
Massachusetts
Publication History in Peer-Reviewed Journals: 50+
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Stated
Purpose or
Research
Question

“This clinical report provides pediatric providers with the information
they need to promote the benefits of play and to write a prescription for
play at well visits to complement reach out and read” (p. 1).

Author’s
Conclusion

“Play provides a singular opportunity to build the executive functioning
that underlies adaptive behaviors at home; improve language and math
skills in school; build the safe, stable, and nurturing relationships that
buffer against toxic stress; and build social–emotional resilience” (p. 11).

Overall
Relevance to
your EBP
Question

Overall Relevance of Article: Poor
Rationale: While the article makes several evidence-based arguments for
preschool children engaging in play, it does not cover play-based
interventions that target the development of motor skills for this
population or children with gross motor delays.

Overall
Quality
of Article

Overall Quality of Article: Good
Rationale: Author appears to be established based on the number of
published articles. Journal and publisher are reputable. Article published
within the last 10 years.
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Appendix B. Critical Appraisals

Summary
APA Reference Adams, I. L., Lust, J. M., Wilson, P. H., & Steenbergen, B. (2017).
Development of motor imagery and anticipatory action planning in children
with developmental coordination disorder–A longitudinal approach. Human
Movement Science, 55, 296-306. https://doi.org/10.1016/j.humov.2017.08.021
Abstract

“Children with impaired motor coordination (or Development Coordination
Disorder–DCD) have difficulty with the predictive control of movements,
evidenced by cross-sectional studies that show impaired motor imagery and
action planning abilities. What remains unclear is whether this deficit in
predictive control reflects immaturity of the motor system (a developmental
delay) or some deviation from normal development (a disorder). To advance
this discussion the present study used a longitudinal design to examine the
development of motor imagery and action planning in children with DCD.
Thirty children were included in the DCD group (aged 6–11 years) and ageand gender-matched to 30 controls. The DCD group had a mABC-2score≤16th
percentile, the control group > 20th percentile. Motor imagery was assessed
with the hand rotation task, action planning with a test for end-state comfort.
Children participated in three measurements, with one year in between
measurements. Results showed that children with DCD were slower and less
accurate than their typically developing peers in all subsequent years but were
able to improve their motor imagery ability over time. Furthermore, children
with DCD showed less planning for end state comfort (ESC) at the start of the
present study but were able to catch up with their peers during two-year follow
up. These results exemplify that improvement of motor imagery and action
planning ability is possible in DCD, and they lend theoretical support to the use
of new training techniques that focus on training motor imagery to improve
motor skills in children with DCD” (p. 296).

Your Focused
Question and
Clinical Bottom
Line

Question: Are children with poor motor coordination able to improve their
skills for generating coordinated motions and catch up with their peers after
multiple practice sessions?
Clinical Bottom Line: Motor coordination of children with Developmental
Coordination Disorder (DCD) can be improved by practice specifically
targeting their motor imagery and anticipatory action planning skills. In terms
of motor imagery performance, children with DCD couldn’t catch up with their
typically developing peers within the research period, but they were able to
reach the same level of performance of anticipatory action planning with their
peers.
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Your Lay
Summary

This study is held to see if children with difficulty in controlling their bodies
can improve the performance of movement coordination over years. They
measured the performance in a total of 60 children with and without difficulty
by using two different tests (the hand rotation task and sword task) and one
assessment (mABC-2). Those children did a series of tasks and an assessment
at three different time periods within one year. The results showed that children
with difficulty were generally slower and less accurate in the tasks, but the
performance of children with the difficulty got improved every measurement
time. They showed a better job on planning how to grab and put a toy sword
into a treasure box and succeeded to minimize mistakes. Also, in terms of
performance of planning how to pick up and insert the sword into the box,
children with the difficulty caught up with their peers without the difficulty in
two years. This means, if children with difficulty practice how to imagine and
plan for moving the body more over the years, they can make their movement
coordination better.

Your
Professional
Summary

This longitudinal study compared the development of predictive motor control
of children with Developmental Coordination Disorder (DCD) to typically
developing age and gender-matched children. They focused on two essential
skills for motor control: motor imagery and anticipatory action planning. 60
children participated in two types of tasks; hand rotation task and sword task
examining end-state comfort, and a mABC-2 assessment at three different
measurement occasions in a year. They found that children with DCD made
slower and less accurate attempts compared to their peers in all subsequent
years, but DCD children’s performance of both tasks improved every
measurement. Moreover, children with DCD caught up with their peers
throughout the course of the two-year follow-up period. They concluded that
DCD children’s motor imagery and action planning ability can be improved.
Currently, there is little research conducted on predictive motor control of
children with DCD, but this study may help treatment techniques by providing
awareness of the development of motor imagery and action planning abilities
throughout time. Their limitations are small-moderate sample size and limited
measurement occasions. For their future implication, they mentioned the
importance of carrying out research on explicit motor imagery in order to
develop motor imagery training for children with poor motor coordination.
Critical Appraisal

Stated Purpose
or Research
Question

“The aim of the present study was to describe and examine changes over time
on different aspects of predictive control in children with DCD.” (p. 297).
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Background
Literature

Key points of the intro section:
● The anticipatory movement control of children with DCD is directly
connected to an underlying motor control and learning deficiency.
● Motor imagery and anticipatory action planning are critical factors of
predictive control.
● Children with DCD can generate motor imagery, but it is usually slower
and less precise compared to their typically developing peers.
● It’s uncertain that impaired predictive control is due to their motor
system immaturity (a developmental delay) or divergence from typical
development (a disorder).
Theoretical perspective:
They introduced DSM-V and ICD-10 as part of their theoretical perspectives.

Research
Design

Research design: Experimental, Longitudinal
Rationale for the design: “Longitudinal studies on motor imagery and
anticipatory action planning in children with DCD are currently lacking. These
studies are warranted to provide insight into the development of
motor imagery and action planning abilities over time and might inform
therapeutic approaches.” (p. 297).
For quantitative primary research, AOTA Level of Evidence: Level II

Sampling

Sampling method used and the rationale (if given):
Children in the DCD group were recruited through either pediatric PTs or an
advertisement on a website for parents of children having DCD. Children in the
control group were recruited from two different primary schools.
Fourteen of the DCD children were recruited through pediatric PTs and sixteen
of the DCD children were recruited through an advertisement on a website for
children with DCD. People in the control group were recruited from two
different primary schools.
Inclusion criteria:
Children in DCD group must meet the following standards “consistent with
DSM-V: (1) mABC-2 total percentile score ≤ 16th (criterion A DSM-V); (2)
treated for a motor coordination problem by a pediatric physical therapist, the
impact of motor issues on daily activities confirmed by parent report on the
DCDQ (criterion B of DSM-V); (3) onset of DCD in early development,
confirmed by parent report (Criterion C); (4) IQ > 70. If children attended
regular primary education and had not been diagnosed with a learning disorder,
an IQ > 70 was inferred. When children attended special education, IQ was
verified by records held by parents (criterion D DSM-V), and (5) no visual
impairments or neurological conditions that could affect their motor abilities,
verified using a health questionnaire (criterion D DSM-V)” (p. 298).
Exclusion criteria: Children diagnosed with ADHD
Power/sample size estimate: Not reported
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Sample

Number of Participants (Total and Subgroups): 60 participants (30 in DCD
group and 30 in control group)
Characteristics of the Sample (Gender, Race/Ethnicity, Diagnosis/Disability):
Gender and age-matched. Age between 6 and 11 years old. One group consists
of all children with DCD. Race/ethnicity not identified.
Dropouts: 3 children of the DCD group dropped out, which caused 3 children
removed from the control group.

Groups

Types of groups: Children with DCD vs Children without DCD (control)
Group one (DCD) description: 30 children (23 boys and 7 girls), mean age of
8.87 years old, 2 lefties, mABC-2 score ranges from 0.1 to 16.0 and M = 50.63
with SD = 14.22 (n=27), met criteria of DCD, 12 of the 27received treatment of
a pediatric PT between T0 and T1, and 8 of these 12 still received the treatment
between T1 and T2.
Group two (control) description: 30 gender and age-matched children, mean
age of 8. 85 years old, 4 lefties, mABC-2 score ranges from 25 to 98 and M =
81.41 with SD = 7.28 (n=27)

Method

Both groups sit on a chair and work on the following tasks and assessment.
1. Hand rotation task for measuring motor imagery:
Participants place their hands on the separate buttons. Their hands are covered
by towels so that they don’t get visual information of their hands. The stimuli
include several orientations from 0° (fingers pointing up) to 60°, 120°, 180°,
240° and 300° for both left and right hands. The screen displays an image of a
single left or right hand at a different angle randomly. They are asked to judge
if each presented stimulus is a left or right hand and respond by pressing the
button. 12 different stimuli in the back view (block 1) and 12 different stimuli
in the palm view (block 2) are shown. Each block contains 18 practice trials.
Researchers assess reaction time and number of errors.
2. Sword task for measuring action planning:
The small toy sword is placed on a sheet of paper, which has outlines of six
possible sword orientations (0°, 60°, 120°, 180°, 240° and 300°). Children are
asked to pick up the sword with the dominant hand and insert it into the slot of
the “treasure chest”. The first four of their six attempts are analyzed as the
control orientations and the rest of the two as the critical orientations. Every
rotation was repeated three times; therefore, children experience 18 trials.
Researchers assess the percentage of a comfortable end posture in the critical
and the control orientations.
3. A break time
4. mABC-2 assessment
Those tasks are performed at two different time occasions, which are expressed
T1 and T2. All assessments are conducted by the same person. The DCD group
does the tasks and assessment at home, their primary school, or pediatric PT’s
office while the control group does those at their primary school.
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Measurement
and Outcomes

Measure: Reaction time
● Observe “Time between appearance of the hand stimulus and button
press” (p. 298).
● Use ANOVA for analysis
● Reliability/validity not reported
Measure: Number of response errors
● Count the number of errors for back view and palm view stimulus
● Use the Mann Whitney U test for analysis
● Reliability/validity not reported
Measure: “Sword task”
● Calculate the % of comfortable end posture of the total of 18 trials.
● Test-retest reliability (Intraclass Correlation Coefficient/ICC = 0.9) &
interrater reliability (ICC = 0.95)

Results

Description of the sample:
[Motor imagery]
25 DCD and 27 controls for back view stimuli. 24 DCD and 27 controls for
palm view stimuli. No other information was stated in the result section.
[Anticipatory action planning]
27 children from each group. No other information was stated in the result
section.
Analysis/theme one: [Motor imagery] Trend of DCD group demonstrating the
hand rotation task slower than the control group for both back view (F (1, 50) =
3.99, p = 0.051, η2 = 0.074) and palm view (F (1, 50) = 3.99, p = 0.051, η2 =
0.074.) stimulus. Also, the DCD group showed significantly more errors than
the control group at all three occasions for both stimuli (p <0.05).
Analysis/theme two: [Motor imagery -back view] Most children (DCD: 22/25,
control: 24/27) showed a decreased reaction time at T2 compared to T0 in
response to laterally orientated stimuli. A decreased reaction time at T2 to T0 in
response to medial orientated stimuli was also observed (DCD: 22/25, control:
25/27). No difference between DCD group (median = −4.0) and control group
(median = −1.0) in the reduction of number of errors over time (U = 291.50, p =
0.396, r = −0.12).
Analysis/theme three: [Motor imagery -palm view] In response to laterally
orientated stimuli, most children (DCD: 16/24, control: 25/27) displayed a
reduction of reaction time at T2 compared to T0. For medial orientated stimuli,
most children (DCD: 18/24, control: 22/27) performed a shorter reaction time at
T2 compared to T0. No difference between DCD group (median = −3.0) and
control group (median = −1.0) in the reduction of number of errors over time (U
= 254.50, p = 0.187, r = −0.18).
Analysis/theme four: [Anticipatory action planning] Significantly lower ESC in
children with DCD than ones without DCD at T0 in critical trial (median DCD
= 16.67%, median control = 50%) (U = 242.0, p = 0.030, r = −0.42), but no
significant difference between those groups at T1 and T2 in critical trial (T1: p
= 0.102, T2: p = 0.486).
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Analysis/theme five: [Anticipatory action planning] No significant difference
between those groups at either measurement occasion (T0: p = 0.251, T1: p =
0.150, T2: p = 0.241) in control trials.
Authors’
Discussion and
Conclusion

Idea one: Children with DCD can increase their motor imagery abilities
(decreased reaction time and fewer mistakes) over time, but they did not catch
up with their peers without DCD during the two-year research period (p. 303).
Idea two: Although there was significantly poorer ESC in the DCD group at
T0, no significant difference in anticipatory action planning among those two
groups was discovered in the subsequent years, which suggests a developmental
delay with a catch-up (p. 303).
Idea three: Training using motor imagery training may be helpful for children
with DCD to make an early catch-up with their peers with typical development
(p. 304).

Authors’
Limitations

The limited number of measurement occasions and small-moderate sample size
made them unable to conduct growth curve modeling statistics. Also, there was
limited diversity. Considering those limitations, there might be maturity or time
bias.
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Summary
APA
Reference

Eddy, L. H., Wood, M. L., Shire, K. A., Bingham, D. D., Bonnick, E.,
Creaser, A., Mon, W. M., & Hill, L. J. B. (2019). A systematic review of
randomized and case‐controlled trials investigating the effectiveness of
school‐based motor skill interventions in 3‐ to 12‐year‐old children. Child:
Care, Health & Development, 45(6), p. 773–790.
https://doi.org/10.1111/cch.12712

Abstract

“Background: Research suggests that children identified with impaired motor
skills can respond well to intensive therapeutic interventions delivered via
occupational and physical therapy services. There is, however, a need to
explore alternative approaches to delivering interventions outside traditional
referral‐based clinic settings because limited resources mean such health
services often struggle to meet demand. This review sets out to systematically
assess the evidence for and against school‐based interventions targeted at
improving the motor skills of children aged between 3 and 12 years old.
Method: Five electronic databases were searched systematically (AMED,
CINAHL, Cochrane, Medline, and PsycINFO) for peer‐reviewed articles
published between January 2012 and July 2018. Studies were eligible if they
implemented a school‐based motor skill intervention with a randomized or
case‐controlled trial design that objectively measured motor skills as an
outcome, which were not specific to an athletic or sporting skill. Participants
had to be aged between 3 and 12 years old and free from neurological
disorders known to affect muscle function. Risk of bias was assessed using the
Cochrane risk of bias tool. Results: Twenty‐three studies met the inclusion
criteria. These studies encompassed interventions targeted at training:
fundamental movement skills, handwriting, fine, and global motor skills. The
majority of these studies reported beneficial impact on motor function
specifically, but some interventions also assessed subsequent impacts on
activity and participation (but not well‐being). A number of the studies had
methodological shortcomings that means these results need to be interpreted
with caution. Conclusions: Schools appear to be an effective setting for motor
skill interventions, but the extent of benefit likely depends on the type of
intervention. Moreover, confirmation is needed as to whether benefits extend
beyond motor function into everyday activities, participation, and well‐being.
Future research should include follow‐up measures to assess the longer term
efficacy of school‐based interventions” (p. 1).

Your
Focused
Question and
Clinical
Bottom Line

Question: What is an effective way to implement motor development skills in
school aged children?
Clinical Bottom Line: Implementing OT interventions in a school setting is an
effective way to improve motor skills in school-aged children.
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Your Lay
Summary

This large review of multiple studies looked at how effective interventions are
for children. They looked at 5 databases and narrowed it down to a select few
to look at. The interventions were about improving motor development in a
school setting. The results tell us that school interventions can help children
improve motor skills but could still use some more studies to be more
confident. To add these interventions there are challenges to fund and run
these interventions in more schools.

Your
Professional
Summary

This was a systematic review that assessed evidence from 23 specially
selected articles. The review looked at the effectiveness of school-based
interventions at improving motor skills for school-aged children ages 3 to 12
years old. The review included studies that were between January 2012-July
2018 and with school-aged children with no diagnosed neurological disorders
impairing muscle function and were exclusively implementing motor skills
practice in the school/classroom settings. The studies were all either
randomized controlled trials or case-controlled. The study found that the
majority found at least one significant improvement in a motor development
aspect. Implications are that occupational therapist consulting and working
with teachers for a generalized teacher led implementation of motor skill
development interventions are effective and can be done effectively in the
school setting.
Critical Appraisal

Stated
Purpose or
Research
Question

“This review sets out to systematically assess the evidence for and against
school‐based interventions targeted at improving the motor skills of children
aged between 3 and 12 years old” (p. 773).
“The current paper, therefore, aims to describe the evidence base for school‐
based motor skill interventions. A systematic review of the findings from
existing studies has yet to be conducted, so there is a benefit in determining
the relative quality and strength of evidence for different approaches and
identifying common principles that influence efficacy. This review also
provides an opportunity to respond to calls for greater evaluation of motor
skill interventions' effectiveness in ecologically valid contexts (Blank et al.,
[12]), something examining school‐based interventions may help to
emphasize” (p. 2).

Background
Literature

Key points of the intro section:
● Children with motor difficulties are at a higher risk for ill physical and
mental health, negative impact on academic achievement and quality
of life
● Motor skill impairment is increasingly being seen as a public health
concern
● “Recent research suggests that 12–17.4% of 4‐ to 6‐year‐olds exhibit
motor skills that are poor enough to be classified as "probable"
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developmental coordination disorder (Amador‐Ruiz et al., [ 3]; De
Milander, Coetzee, & Venter, [22], [23])” (p. 2).
● “Consequently, substantial efforts have been directed towards
identifying interventional approaches that are effective at remediating
motor skill deficits in children (Preston et al., [58]; Smits‐Engelsman
et al., [66]; Yu, Sit, & Burnett, [75]). However, a major limiting factor
in delivering such interventions is the focus often on traditional, highly
resource‐intensive models of service provision” (p. 2).
● “For example, many interventions are only accessible via referral to
occupational or physical therapy services and are designed for delivery
by highly trained staff in one‐to‐one sessions during a finite series of
clinic/home visits” (p. 2).
○ Staff shortages, parent dissatisfaction about the level of support
and the time in which they receive support, long waits (UK)
● “Searching for a creative solution, there has been some
experimentation with embedding occupational therapists (OTs) within
classrooms (e.g., Missiuna et al., [52]) to build closer collaboration
across health and education services and facilitate more rapid
identification and diagnosis than traditional waitlisting procedures
enable” (p. 2).
● Possible advantages: “integrating interventions into the routine of the
school curriculum to create more sustained and frequently dosed
treatment regimens, these being important factors in moderating the
effectiveness of motor skill interventions” (p. 2).
● Teachers should be motivated to help and collab with the initiative
because of how it can lead to an improvement in academic
development (p. 2).
Theoretical perspective: International Classification of Functioning, Disability
and Health (ICF) Model
“With this in mind, this review also adopted the World Health Organization’s
(WHO) International Classification of Functioning, Disability and Health
(ICF) model (WHO, [74]) as a framework for evaluating the impact of
interventions. This model, amongst other useful insights, suggests
interventions should be evaluated in terms of their success not only at
improving impairment in "body function and structure" (i.e., supporting the
development of specific motor skills) but also in reducing associated activity
and participation limitations and negative effects on factors relating to well‐
being (e.g., mental health)” (p. 2).
Research
Design

Research design: Systematic Review
Rationale for the design: Not Reported
For reviews of research, AOTA Level of Evidence: Level I Evidence
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Method

Primary methods to answer research question
Looked for peer-reviewed articles in 5 databases.
Variables: year, peer-review, full text
Keywords: school-aged, children, motor skills, motor delays
Databases: AMED, CINAHL, Cochrane, Medline, and PsycINFO
Procedures: Went to the database, put in filters, tried different combinations of
keywords, screened articles to see if they were applicable to the project.

Filters

Research Designs included and not included:
Inclusion and exclusion criteria:
Inclusion (below)
Publishing: between January 2012-July 2018
Population: 3-12 year olds with no diagnosed neurological disorders impairing
muscle function
Interventions: exclusive implementation of motor skills practice in the
school/classroom settings
Control group: comparable to intervention group motor skill-wise
Outcome: 1 objective measure of motor skill
Study design was RCT or case-controlled
Total references found: 22,368 -> 23 studies
Process for eliminating references: descriptive characteristics, limited years
and tried different combinations to limit and narrow relevant studies.

Results

Description of the articles:23 final articles. All involved a “form of motor
skills training program, with most either specifically targeting 19 children’s
Fundamental Movement Skills (FMS) (n = 12) or handwriting (n = 7). In line
with recent 20 clinical practice recommendations (Blank et al., 2019),
handwriting programs were classified as 21 targeting activity-level limitations
in function, whilst the remaining FMS, Fine- and Global-motor 22 programs
were classified as targeting ëbody and structure function level impairment,
with respect to 23 the ICF model (WHO, 2013)” (p. 5).
Analysis/theme one: Risk of bias is possible in the individual interventions.
Did not have regulations on methodology.
Analysis/theme two: Populations in the studies ranged from sample sizes of
23 to 274. Certain studies have children with some form of motor delay or
deficiency and different socioeconomic status.
Analysis/theme three: Intervention and outcome categorization.
Analysis/theme four: The main different types of interventions. Fundamental
Movement Skills (FMS), Fine Motor skills, handwriting, and global-motor
skills.
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Authors’
Discussion
and
Conclusion

Idea one: “Nineteen (83%) of 23 identified reported significant benefits on at
least one aspect of motor skill” (p. 12).
Idea two: “This perhaps reflects the influence of previous systematic reviews
that concluded task-orientated motor skill interventions yield greater benefits
in children with DCD (Preston et al., 2016; Smits-Engelsman et al., 2013)” (p.
13).
Idea three: “Outside handwriting, only a few studies looked at how motor skill
interventions impacted on other aspects of activity and participation (such as
physical activity levels and ADLs). No interventions looked at the impact of
motor skill interventions on factors such as a childís mental health, wellbeing,
or educational attainment, despite the well documented relationships between
motor ability and these factors (Blank et al., 2019)” (p. 13).
Consistent findings: interventions all, for the most part, had a core focus to
improve basic motor function.
Inconsistent findings: Not reported

Authors’
Limitations

Publication bias. “More methodologically rigorous studies are needed though
to corroborate the existence of benefits, and then better quantify their size” (p.
13).

Authors’
Implications
For Practice
and Future
Research

“Whilst the majority of these interventions were teacher-led, the use of
technology such as iPads for motor skill instruction (Axford et al., 2018;
Chang & Yu, 2014), and more interdisciplinary methods were also trialled
(Case-Smith et al., 2014a, Case-Smith et al., 2014b; Donica, 2015; Ohl et al.,
2013). Such novel methods hold potential promise for widening access to
support for children with motor difficulties, via the provision of more
resource-efficient, and collaborative models of delivery (Hutton & Soan,
2017; Wilson & Harris, 2018)” (p. 12).
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Summary
APA
Reference

Griffiths, A., Toovey, R., Morgan, P. E., & Spittle, A. J. (2018).
Psychometric properties of gross motor assessment tools for children: A
systematic review. BMJ open, 8(10), e021734.
https://doi.org/10.1136/bmjopen-2018-021734

Abstract

“Objective: Gross motor assessment tools have a critical role in
identifying, diagnosing, and evaluating motor difficulties in childhood.
The objective of this review was to systematically evaluate the
psychometric properties and clinical utility of gross motor assessment
tools for children aged 2-12 years. Method: A systematic search of
MEDLINE, Embase, CINAHL and AMED was performed between
May and July 2017. Methodological quality was assessed with the
Consensus-based Standards for the selection of health status
Measurement Instruments checklist and an outcome measures rating
form was used to evaluate reliability, validity, and clinical utility of
assessment tools. Results: Seven assessment tools from 37
studies/manuals met the inclusion criteria: Bayley Scale of Infant and
Toddler Development-III (Bayley-III), Bruininks-Oseretsky Test of
Motor Proficiency-2 (BOT-2), Movement Assessment Battery for
Children-2 (MABC-2), McCarron Assessment of Neuromuscular
Development (MAND), Neurological Sensory Motor Developmental
Assessment (NSMDA), Peabody Developmental Motor Scales-2
(PDMS-2) and Test of Gross Motor Development-2 (TGMD-2).
Methodological quality varied from poor to excellent. Validity and
internal consistency varied from fair to excellent (α=0.5-0.99). The
Bayley-III, NSMDA and MABC-2 have evidence of predictive validity.
Test-retest reliability is excellent in the BOT-2 (intraclass correlation
coefficient (ICC)=0.80-0.99), PDMS-2 (ICC=0.97), MABC-2
(ICC=0.83-0.96) and TGMD-2 (ICC=0.81-0.92). TGMD-2 has the
highest inter-rater (ICC=0.88-0.93) and intrarater reliability (ICC=0.920.99). Conclusions: The majority of gross motor assessments for
children have good-excellent validity. Test-retest reliability is highest in
the BOT-2, MABC-2, PDMS-2, and TGMD-2. The Bayley-III has the
best predictive validity at 2 years of age for later motor outcome. None
of the assessment tools demonstrate good evaluative validity. Further
research on evaluative gross motor assessment tools is urgently needed”
(p. 1).
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Your Focused
Question and
Clinical
Bottom Line

Question: Which gross motor assessment tools are best for identifying
motor difficulties?
Clinical Bottom Line: “The BOT-2, MABC-2, PDMS-2, and TGMD-2
are the most reliable assessments in [identifying motor difficulties in
school-aged children]. In practice, clinicians should choose assessments
with consideration of their psychometric properties in the context of the
child that they are assessing” (p. 13).

Your Lay
Summary

To understand how large muscle movements could be delayed,
researchers reviewed 37 studies and manuals. They did this to
understand how to evaluate, predict, and view the differences between
normal large muscle movement and abnormal muscle motor movement,
specifically in school-aged children. The aim of this review was to
understand the quality measurement and usefulness of the tools in the
field. Four database searches were completed to search for and find 7
selected tools. Each study and manual were graded by a scientific scale
to evaluate the tools. They analyzed each tool on its correctness,
reliability, and clinical usefulness. Each tool had unique results. Most
tools met the correctness standard where it the tool accurately measures
the concept it is supposed to measure. This study suggested a need for
more research on how well large motor movements are performed. The
review showed that there is no golden standard for this type of tool, but
each clinician should choose the tools they used based on the unique
needs of their client.

Your
Professional
Summary

Gross motor assessment tools are imperative when evaluating motor
difficulties or delays in childhood. The objective of the systematic
review was to evaluate psychometric properties and clinical utility of
motor assessment tools for school-aged children. Four databases were
combed for assessment tools and each of the selected tools were
evaluated on their reliability, validity, and clinical utility. There were 7
assessment tools detailed in 37 studies and/or manuals. Assessment tools
met criteria for being either discriminative, predictive, or evaluative of
gross motor skills, assessed two or more items, and more. Paper
assessments were completed using the COSMIN four-point scale. The
outcomes of this review revealed that most gross motor assessments for
children have good-excellent validity, high test-retest reliability in 4 of
the 7 tools, and level of predictive validity. Unfortunately, the review
also revealed that no assessment tools have good evaluative validity.
Future research on gross motor assessment tools, specifically evaluative,
are urgently needed.
Critical Appraisal
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Stated
Purpose or
Research
Question

“The primary aim of this systematic review is to identify and evaluate
the clinical utility and psychometric properties of gross motor
assessment tools appropriate for use in preschool and school age
children from 2 to 12 years by assessing the methodological quality of
the included studies. The secondary aim of this review is to identify any
areas for further research” (p. 2).

Background
Literature

Key points of the intro section:
“Identification of motor difficulties is an important step towards support
and intervention for the child and their family” (p. 1).
“Furthermore, assessment tools are essential to monitor the effects of
interventions” (p. 1)
“Healthcare professionals should be aware of the validity and reliability
of assessment tools to assist in their instrument selection and
interpretation of results” (p. 1).
“A systematic review of these and previous papers is warranted, in order
to add to our understanding of the psychometrics of standardized gross
motor assessment tools” (p. 1).
Theoretical perspective: not reported

Research
Design

Research design: Systematic Review
Rationale for the design: “is to identify and evaluate the clinical utility
and psychometric properties of gross motor assessment tools appropriate
for use in preschool and school age children from 2 to 12 years by
assessing the methodological quality of the included studies” (p. 2).
For reviews of research, AOTA Level of Evidence: Level I Evidence

Method

Primary methods to answer research question
“A comprehensive search strategy was completed in databases OVID
Medline (1996 to May 2017), CINAHL plus (1937 to July 2017),
Embase (1974–May 2017) and AMED (1985–July 2017)… Assessment
tools were included if they were (1) discriminative, predictive or
evaluative of gross motor skills, (2) assessed ≥two gross motor (e.g.,
balance, jumping, etc.) items, (3) able to extract a meaningful gross
motor sub score, (4) applicable to children aged 2–12 years, (5) criterion
or norm referenced test with a standardized assessment procedure and
(6) instructional manuals are published or commercially available…
Methodological assessment of the papers was completed using the fourpoint scale of the Consensus-based Standards for the selection of health
status Measurement Instruments (COSMIN) checklist”(pp. 2-3).
Keywords: Gross motor assessment; pediatrics; rehabilitation medicine;
reliability; validity
Databases: OVID Medline, CINAHL plus, Embase, AMED
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Filters

Research Designs included and not included:
“A comprehensive search strategy was completed in databases OVID
Medline (1996 to May 2017), CINAHL plus (1937 to July 2017),
Embase (1974–May 2017) and AMED (1985–July 2017)” (p.2).
Inclusion and exclusion criteria
“Assessment tools were included if they were (1) discriminative,
predictive or evaluative of gross motor skills, (2) assessed ≥two gross
motor (e.g., balance, jumping, etc.) items, (3) able to extract a
meaningful gross motor sub score, (4) applicable to children aged 2–12
years, (5) criterion or norm referenced test with a standardized
assessment procedure and (6) instructional manuals are published or
commercially available” (p. 2).
“Assessment tools were excluded if they met any of the following
criteria: (1) questionnaires or screening tools, (2) only applicable to
children with a specific diagnosis (e.g., cerebral palsy, Down’s
syndrome), (3) test manuals not available in English and (4) the version
of the test has been superseded” (p. 2).
Total references found:
“Seven assessment tools were identified for inclusion: Bayley Scale of
Infant and Toddler Development III (Bayley-III), Bruininks-Oseretsky
Test of Motor Proficiency 2 (BOT-2), MABC-2, McCarron Assessment
of Neuromuscular Development (MAND), Neurological Sensory Motor
Developmental Assessment (NSMDA), Peabody Developmental Motor
Scales 2 (PDMS-2) and Test of Gross Motor Development 2 (TGMD2). The corresponding manuals were then added to the final yield
resulting in 30 papers and 7 manuals” (p. 3).
Process for eliminating references
“Titles and abstracts were screened by the first author with any studies
that clearly did not meet inclusion criteria excluded. The remaining
papers were obtained in full text and reviewed by two authors (AG, RT,
or PM) with selection based on inclusion and exclusion criteria. Papers
and assessment tools were included after discussing with both raters,
with conflicting decisions discussed until a consensus was reached” (p.
2).
“2482 papers identified through database search. 9 papers identified
through hand searching. 2025 papers after duplicates were removed.
Studies not meeting requirements based on titles and abstracts were
excluded via a single reviewer (AG). 1936 papers were excluded. 89 full
text papers were assessed for eligibility. 57 papers were excluded, 18
assessment tools were excluded, 17 were the previous version of
assessment tool, 8 papers were for the incorrect age group, 2 were
review articles, 4 were not available in English, and 8 others. 30 papers
and 7 test manuals were included” (p. 3).
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Results

Description of the articles: “Seven assessment tools were identified for
inclusion: Bayley Scale of Infant and Toddler Development III (BayleyIII), Bruininks-Oseretsky Test of Motor Proficiency 2 (BOT-2), MABC-2,
McCarron Assessment of Neuromuscular Development (MAND),
Neurological Sensory Motor Developmental Assessment (NSMDA),
Peabody Developmental Motor Scales 2 (PDMS-2) and Test of Gross
Motor Development 2 (TGMD-2). The corresponding manuals were then
added to the final yield resulting in 30 papers and 7 manuals. Twenty
assessment tools were excluded” (p. 3).
Analysis/theme one: “This systematic review comprehensively assesses
methodological quality of included studies using the Consensus-based
Standards for the selection of health status Measurement Instruments
checklist” (p. 1).
Analysis/theme two: “Results of this systematic review can provide
guidance to clinicians when choosing gross motor assessment tools based
on test psychometric properties and clinical utility” (p. 1).
Analysis/theme three: Despite the variability in test structures, there is
some consistency of items included within the gross motor skill subsets
between tests.
Assessment tool analysis/theme: Bayley-III: The Bayley-III, NSMDA and
MABC-2 are the only assessments that provide evidence of predictive
validity. e the Bayley-III is shown to have excellent internal consistency in
children aged 24–42 months. Test–retest reliability was excellent in the
Bayley-III, BOT-2 and PDMS-2; and was good to excellent in the MABC2 and TGMD-2” (p. 5).
Assessment tool analysis/theme: BOT-2: The high internal consistency of
the BOT-2 is well supported, including for children with an intellectual
disability. Bruininks and Bruininks12 performed comprehensive surveys,
pilot, tryout, and standardization studies before finalizing the BOT-2,
providing the most comprehensively reported content validity. Test–retest
reliability was excellent in the Bayley-III, BOT-2 and PDMS-2; and was
good to excellent in the MABC-2 and TGMD-2” (p. 5).
Assessment tool analysis/theme: MABC-2: The Bayley-III, NSMDA and
MABC-2 are the only assessments that provide evidence of predictive
validity” (p. 5).
Assessment tool analysis/theme: MAND: Further research into the content
validity for the MAND and NSMDA is required” (p. 5).
Assessment tool analysis/theme: NSMDA: The Bayley-III, NSMDA and
MABC-2 are the only assessments that provide evidence of predictive
validity” (p. 5).
Assessment tool analysis/theme: PDMS-2: Test–retest reliability was
excellent in the Bayley-III, BOT-2 and PDMS-2; and was good to
excellent in the MABC-2 and TGMD-2” (p. 5).
Assessment tool analysis/theme: TGMD-2: The TGMD-2 has the most
evidence for construct validity with several papers performing
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confirmatory and exploratory factor analysis. The TGMD-2 is the only tool
that assesses gross motor skills in isolation and that focusses on quality of
performance” (p. 4). “The TGMD-2 is the only assessment tool considered
to have well-established construct validity, with several papers reporting
factor analysis” (p. 10).
Authors’
Discussion
and
Conclusion

Idea one: “A gross motor assessment embedded within a developmental
assessment, such as that of the Bayley-III may be more appropriate than
an isolated gross motor assessment for children where there is suspicion
of multiple impairments” (p. 12).
Idea two: “It should also be noted that all of the included assessment
tools measure impairment and activity limitations, but do not specifically
address the other elements of the International Classification of
Functioning, Disability and Health domains of participation, personal
factors and environment.2 Clinicians should use appropriate assessments
or questionnaires to ensure that these domains of health are also
addressed in line with the WHO guidelines” (p. 12).
Idea three: “…clinicians should consider repeating assessments and/or
completing a second alternative assessment. All assessments should be
interpreted in conjunction with clinical reasoning and observation.
Included assessment tools are not intended to be diagnostic on their own;
results need to be combined with other assessments and expert opinion
to arrive at a clinical diagnosis” (p. 13)
Consistent findings:
“Content validity has been established for five of the included
assessment tools… The BOT-2, MABC-2, PDMS-2, and TGMD-2 are
the most reliable assessments in this age group. The Bayley-III has the
best predictive validity at 2 years of age, and the NSMDA and the
MABC-2 both have good predictive validity at 4 years of age…Most of
the available tools demonstrate adequate validity and reliability in
children aged 2–12 years and as such the authors do not believe that new
assessment tools need to be developed for use” (pp.10-13).
Inconsistent findings:
“Content validity has been established for five of the included
assessment tools; however, further research into the content validity for
the MAND and NSMDA is required…The criterion validity indicates
that the TGMD-2 may be measuring a slightly different construct to the
other assessment tools included in this study as it has poor agreement
with the MABC-2, which in turn has good agreement with the PDMS-2
and the BOT-2” (p. 10).

Authors’
Limitations

“Only articles or test manuals written in English were included. Only
one reviewer screened titles and abstracts for inclusion” (p. 1).
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Authors’
Implications
for Practice
and Future
Research

“Areas for future research are identified including improving the
evidence of inter-rater and intra-rater reliability and responsiveness to
change as well as the ascertainment of predictive validity over a longer
period of time” (p. 1).
It would also be appropriate to have more reviewers for future research
article reviews.
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Summary
APA
Reference

Laverdure, P., & Beisbier, S. (2021). Occupation-and activity-based
interventions to improve performance of activities of daily living, play, and
leisure for children and youth ages 5 to 21: A systematic review. American
Journal of Occupational Therapy, 75(1), 1-24.
https:/doi.org/10.5014/ajot.2021.039560

Abstract

“Importance: The findings support the use of occupation- and activitybased interventions to improve the occupational participation of children
and youth with disabilities. Objective: To examine the effectiveness of
occupation- and activity-based interventions to improve participation and
performance in activities of daily living (ADLs), play, and leisure in
children and youth. Data Sources: MEDLINE, PsycINFO, CINAHL, ERIC,
OTseeker, and Cochrane Database of Systematic Reviews; reference lists
of retrieved articles; and tables of contents of selected journals were
searched to identify peer-reviewed studies published between 2000 and
2017. Study Selection and Data Collection: Studies addressing occupationand activity-based interventions and outcomes for children ages 5 to 21
were selected and appraised using Preferred Reporting Items for Systematic
Review and Meta-Analysis Protocols guidelines, evaluated for risk of bias,
and synthesized to develop practice recommendations. Findings: Fifteen
Level I (meta-analyses, systematic reviews, and randomized controlled
trials), 5 Level II (two groups, nonrandomized), and 3 Level III (one group,
pretest–posttest, retrospective) studies were examined and categorized by
type of intervention and outcome. Each study used occupation- or activitybased interventions and reported ADL, play, or leisure outcomes.
Intervention themes identified include supporting engagement in
occupations, supporting participation with cognitive supports, and using
technology to support occupational participation and performance.
Conclusions and Relevance: Strong evidence indicates that engagement in
occupations and activities, practice within and across environments, and
coaching and feedback improve participation and performance in ADLs
and functional mobility. Moderate evidence supports the use of
collaborative goal setting, modeling, and guided participation in play and
leisure. Moderate evidence also supports technological interventions for
ADL, play, and leisure performance. What This Article Adds: Engaging
children and youth in occupations and activities; providing guidance in goal
direction, planning, and feedback to enhance their participation; coaching
caregivers in effective carryover; and providing technology-based
intervention can improve the occupational participation and performance of
children and youth” (p. 1).
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Your Focused
Question and
Clinical
Bottom Line

Question: Do activity-based interventions help to improve the occupational
participation of children and youth with delays?
Clinical Bottom Line: Yes, engaging children and youth with delays in
activities and providing feedback on performance, offering caregivers
guidance in goal direction and planning can improve occupational
participation and performance in ADLs, play, and leisure.

Your Lay
Summary

This systematic review written by Patricia Laverdure and Stephanie
Beisbier, explores the implication of occupation- and activity-based
interventions to improve the occupational participation of children and
youth with disabilities. The aim of the review was to evaluate the
effectiveness of these interventions in ADLs, play, and leisure in children
and youth. The study collected research from several data bases such as
MEDLINE, PsycINFO, CINAHL, ERIC, OTseeker, and Cochrane
Database of Systematic Reviews to compile evidence based, peer-reviewed
studies published between 2000 and 2017. Twenty-three studies total were
analyzed and used for this systematic review. The study found that there is
strong evidence that indicates engagement in occupations and activities,
practice within and across environments, and coaching and feedback
improve participation and performance in ADLs and functional mobility,
while moderate evidence supports the use of collaborative goal setting,
modeling, and guided participation in play and leisure. The study found that
additionally, technology-based interventions can improve occupational
participation as well.

Your
Professional
Summary

This systematic review written by Patricia Laverdure and Stephanie
Beisbier, explores the implication of occupation- and activity-based
interventions to improve the occupational participation of children and
youth with disabilities. The objective of the systematic review was “to
examine the effectiveness of occupation- and activity-based interventions
to improve participation and performance in activities of daily living
(ADLs), play, and leisure in children and youth.” (p. 1) The study collected
research from several data bases such as MEDLINE, PsycINFO, CINAHL,
ERIC, OTseeker, and Cochrane Database of Systematic Reviews to
compile evidence based, peer-reviewed studies published between 2000
and 2017. Twenty-three studies total were analyzed and used for this
systematic review. The weakness of this systematic review is the relatively
small sample size in comparison to a relatively broad objective. The study
found that there is strong evidence that indicates engagement in activities,
practice within and across environments, and coaching and feedback
improve performance in ADLs and functional mobility, while moderate
evidence supports the use of collaborative goal setting, modeling, and
guided participation in play and leisure. The strength and soundness of the
study could have been increased with a greater sample size, in order to
increase significant findings.

152
Critical Appraisal
Stated
Purpose or
Research
Question

To examine the effectiveness of occupation- and activity-based
interventions to improve participation and performance in activities of daily
living (ADLs), play, and leisure in children and youth” (p. 1).

Background
Literature

- “The findings support the use of occupation- and activity-based
interventions to improve the occupational participation of children and
youth with disabilities” (p. 1).
- “Studies addressing occupation- and activity-based interventions and
outcomes for children ages 5 to 21 were selected and appraised using
Preferred Reporting Items for Systematic Review and Meta-Analysis
Protocols guidelines, evaluated for risk of bias, and synthesized to develop
practice recommendations” (p. 1).
Theoretical perspective: Not reported

Research
Design

Research design: Systematic Review and Meta-Analysis Protocols
(PRISMA-P) systematic review methodology
Rationale for the design: “The systematic review team used the Preferred
Reporting Items for Systematic Review and Meta-Analysis Protocols
(PRISMA-P) systematic review methodology (to synthesize the evidence
addressing the use and outcome of occupation- and activity-based
interventions with children and youth” (p. 2).
For quantitative primary research, AOTA Level of Evidence: Level 1 –
systematic review

Method

Primary methods to answer research question: “The systematic review
team used the Preferred Reporting Items for Systematic Review and MetaAnalysis Protocols (PRISMA-P) systematic review methodology (Moher et
al., 2015) to synthesize the evidence addressing the use and outcome of
occupation- and activity-based interventions with children and youth” (p.
2).
Keywords: adolescence, adolescent, child, infant, infant development,
infants, newborn, prematurity, preschool children, school age, teen,
teenager, toddlers, young adult, young children, youth Interventions and
outcomes activities of daily living, adaptive equipment, after school
program, anger management, animal assisted therapy, arts program,
assistive technology, attachment behavior, attention, auditory processing,
balance, bathing, bedtime, bottle feeding, breast feeding, bullying,
cognitive development
Databases: MEDLINE, PsycINFO, CINAHL, ERIC, OTseeker, and
Cochrane Database of Systematic Reviews
Procedures: “Using the PICO framework, the team refined the criteria to
address the population of children and youth ages 5 to 21 with disabling
developmental, health, and learning conditions that affected participation”
(p. 3).
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Filters

Research Designs included and not included: “The literature search yielded
89,461 records. After removal of duplicates and screening for titles
congruent with the research question, conducted by the research
methodologist, 5,312 records remained. The authors reviewed the citations
and abstracts of these records and excluded 5,216 articles. After full-text
review of the 96 remaining articles, 23 articles were retained for analysis”
(p. 4).
Inclusion and exclusion criteria: “The strength of the evidence was
collaboratively examined using the U.S. Preventive Services Task Force
(2017) ratings, as follows (AOTA, 2020):
• Strong evidence: Consistent results are reported across at least two
randomized controlled trials (RCTs) and other well-conducted studies.
• Moderate evidence: Consistent or slightly inconsistent results are reported
in at least one RCT or two or more individual well-conducted studies with
lower levels of evidence.
• Mixed evidence: Inconsistent results were reported across a number of
studies.
• Insufficient evidence: The number and quality of studies available are
insufficient to draw specific conclusions and recommendations.”
Total references found: “Twenty-three studies met the criteria for inclusion
in this review” (p. 4).
Process for eliminating references: “The most common reasons for
exclusion were as follows: The areas of occupation examined were
included in another systematic review concurrently conducted (n = 26), the
study did not include occupation- or activity-based interventions or the
interventions were outside the occupational therapy scope of practice (n =
13), outcome measures evaluated client factors or outcomes but did not
address occupational performance or participation (n = 12), or the study did
not include children and youth in the designated age range (n = 3)” (p. 4).

Results

Description of the articles: “Twenty-three studies met the criteria for
inclusion in this review. One meta-analysis (Level I), 2 systematic reviews
(Level I), 12 RCTs (Level I), 5 two-group nonrandomized studies (Level
II), 2 one-group pretest–posttest studies (Level III), and 1 retrospective
study (Level III) were examined and categorized by type of intervention
and outcome” (p. 4).
Analysis/theme one: Interventions in the theme of supporting engagement
in occupations included active engagement in occupations in home and
community settings,
Analysis/theme two: Interventions in the theme of supporting engagement
in occupations included home carryover programs
Analysis/theme three: Interventions in the theme of supporting engagement
in occupations included practice within and across environments, and task
simulation interventions
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Authors’
Discussion
and
Conclusion

Idea one: The evidence identified in this review suggests that engagement
in ADL occupations and activities improves participation and performance
in these valuable occupations for children and youth.
Idea two: The evidence identified in this review suggests that engagement
in play occupations and activities improves participation and performance
in these valuable occupations for children and youth.
Idea three: The evidence identified in this review suggests that engagement
in leisure occupations and activities improves participation and
performance in these valuable occupations for children and youth.
Consistent findings: Seven studies suggest that interventions involving
collaborative goal setting, occupation-based training and education and
coaching and feedback that are embedded in occupational engagement can
improve ADL, play, and leisure participation and performance in children
and youth.
Inconsistent findings: N/A

Authors’
Limitations

“The search was limited to articles published in English, which may
influence the findings of this study. In addition, although the search
parameters included published studies from 2000 to the present, the bulk of
the articles identified, screened, and included in the systematic review were
published after 2010” (p. 9). Additionally, the systematic review was
evaluated only by two reviewers, which can limit the validity of the studies
used, as well as the review process as a whole.

Authors’
Implications
For Practice
and Future
Research

“Evidence synthesized in this systematic review suggests that occupationand activity-based interventions can effectively improve ADL, play, and
leisure outcomes in children and youth. The results suggest that
occupational therapy practitioners should consider the following
intervention components:
• Collaborating with clients and caregivers on the development of goals and
intervention plans
• Providing caregiver training in the implementation, carryover, and
transfer of occupation- and activity-based interventions in meaningful
contexts
• Providing training and feedback to support client initiation of and
engagement in occupational tasks and routines
• Embedding occupation- and activity-based interventions in natural
routines, contexts, and environments and with naturally occurring social
partners” (p. 9).
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Summary
APA
Reference

Moghassaszadeh, A., & Belcastro. A. N. (2021). Guided active play promotes
physical activity and improves fundamental motor skills for school-aged
children. Journal of Sports Science & Medicine, 20(1), 86-93. doi:
10.52082/jssm.2021.86

Abstract

“Reports show that children’s physical activity (PA) levels are related to FMS
proficiency; however, whether PA levels directly improve FMS is uncertain. This
study investigated the responses of PA levels and FMS proficiency to active play
(AP) and guided active play (GAP) interventions. Three community programs
(seven-weeks; 4d·wk-1) were randomly assigned to: i) active play (CON); ii)
locomotor skills (LOC) guided active play (GAP); and iii) object control skills
(OC) GAP groups. Children’s (n = 52; 6.5 (0.9) yr) interventions included
continuous and/or intermittent cooperative games focused on either locomotor
skills (i.e. blob tag, red-light-green-light) or object control skills i.e., hot potato,
racket balloons, 4-way soccer). PA levels (accelerometers) were assessed on 2 of
4 sessions per week throughout the program. The Test of Gross Motor
Development-2 (TGMD-2) was used to assess FMS scores. The changes for
CON and LOC interventions for locomotor standard scores were -0.83 (2.61) vs.
2.6 (2.64) (α = 0.022), for locomotor percentiles -9.08 (36.7) vs. 20.1 (30.4) (α =
0.033) and for gross motor quotient percentiles -4.3 (30.3) vs. 24.1 (29.6) (α =
0.022). Children’s PA levels averaged 158.6 (6.6) kcal·55min-1 for CON vs.
174.5 (28.3) kcal.55min-1 for LOC (α = 0.089) and 170.0 (20.1) kcal·55min-1 for
OC (α = 0.144). Moderate-Vigorous PA was 18.4 (8.0) %, 47.9 (7.8) % (α =
0.000) and 51.9 (6.0) % (α = 0.000) for CON, LOC, and OC, while time at
sedentary/very light PA was 36.4 (9.8) %, 15.1 (4.9) % (α = 0.000) and 14.9
(15.9) %Sed/VL (α = 0.001) during the 7-week program. The OC intervention
showed more upper body movement experiences compared to the LOC program
(p = 0.020). A guided active play program using LOC cooperative games showed
increases in energy expenditure and %MVPA and improved FMS proficiency,
but active play did not. For school-aged children (5-7 yr) guided active play
using cooperative games may be an effective strategy to improve FMS and
promote health and fitness benefits” (p. 86).

Your Focused
Question and
Clinical
Bottom Line

Question: Are guided play and physical activity one of the best practices for
gross motor development to support engagement in play in school age children
with mild to moderate delays?
Clinical Bottom Line: Yes, guided play and physical activity are one of the best
practices for gross motor development as it can provide learning experiences and
involves play typical school-aged children would be doing.
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Your Lay
Summary

This study included a group of children fifty-two children who were recruited
from information sessions before the start of a seven-week community center
summer day camp. The children were divided into three different groups of
active play (CON), locomotor skill (LOC), and object control skills (OC). In
these groups they participated in different activities such as blob tag, red-lightgreen-light, hot potato, racket balloons, 4-way soccer. This study reports that
physical activity levels in school-aged children are related to their functional
motor skills. It is vital for school-aged children to engage in opportunities that
support higher physical activities as it helps provide learning for their functional
motor skills. Therefore, it can help during cooperative games focused on
locomotor skills in guided active play interventions that provide learning
experiences. Object control skills are related to greater participation and cardio
levels in school-aged children. It is important though for more research to be
performed on community programs who have physical activity and play in their
programs.

Your
Professional
Summary

The purpose of this study was to compare play groups of active play program
(CON) and guided active play program (LOC) using different cooperative games
that target locomotor skills over a 7-week period of time to see if they improve
locomotor skills and physical activity levels in school-aged children. This was
done with fifty-two school-aged children who were recruited from information
sessions before the start of a 7-week community center summer day camp. A
strength of this study included the different cooperative games played (blob tag,
red-light-green-light, hot potato, racket balloons, 4-way soccer) as they are easy
for school-aged children to practice their skills in before they experience the
actual game. A limitation of this study was the small sample size (fifty-two) of
school-age children. Another limitation of this study was the children were not
randomly assigned to treatment groups. This study found cooperative games that
are focused on locomotor skills in guided active play interventions provide
learning experiences for school-aged children and it is vital for school-aged
children to engage in opportunities that support physical activity as it helps
provide learning for their functional motor skills.
Critical Appraisal

Stated Purpose “The purpose of this study was to compare an active play program (CON group)
or Research
and a guided active play program (LOC group), both using cooperative games
Question
targeting locomotor skills to investigate improvements in locomotor skills and
physical activity levels over 7-weeks” (p. 87).
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Background
Literature

Key points of the intro section:
“To increase our understanding of the effect and benefit of active play on
children’s physical activity and FMS levels, it is important that active play
interventions include, attributes and qualities associated with active play (Truelove et al., 2017). Of these, the importance of maintaining a high proportion of
time in physical activity (EE,%MVPA) with less sedentary time, and providing
more learning opportunities to practice/experience motor skills, are essential
(Logan et al., 2011; Adamo et al., 2016; John-stone et al., 2017)” (p. 86).
“Children playing cooperative games may be an effective strategy to support
guided active play interventions focused on increasing PA levels and motor skill
levels. Co-operative games are comprised of locomotor and object control skills
and have been reported to elicit a range of self-paced energy expenditures (EE)
and time spend at moderate-to vigorous physical activity levels (%MVPA) that
are independent of the order of presentation and reproducible one week later
(Belcastro et al., 2012)” (p. 87).
“Cooperative games used in guided active play interventions, targeting either
locomotor skills (running, jumping, galloping - lower body movements) or object
control skills (throwing, catching, rolling a ball - up-per body movements) will
result in more opportunities for practicing and experiencing locomotor versus
object control skills is not clear” (p. 87).
Theoretical perspective: Not reported

Research
Design

Research design: Experimental with pre/post design
Rationale for the design: Not reported

Sampling

Sampling method used and the rationale (if given): They were recruited from
information sessions before the start of a seven-week community center summer
day camp. Children (and their parents/guardians) were given an orientation
session, after which written consent was obtained. Children also provided their
own verbal assent to participate.
Inclusion criteria: Had to be recruited from information sessions, children
Exclusion criteria: Could not just sign up, adults
Power/sample size estimate: Not reported

Sample

Number of Participants (Total and Subgroups)
Total: 52 children participants
Subgroups: “The three physical activity sessions were randomly assigned to
serve as a control group using an active play format targeting locomotor skills
(CON) (n = 14), a guided active play format targeting locomotor skills (LOC
group) (n = 17) and a guided active play format targeting object control skills
(OC group) (n = 21)” (p. 87).
Characteristics of the Sample (Gender, Race/Ethnicity, Diagnosis/Disability):
Dropouts: Not reported
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Groups

Types of groups: (e.g., intervention, sample characteristic): “The three physical
activity sessions were randomly assigned to serve as a control group using an
active play format targeting locomotor skills (CON) (n = 14), a guided active
play format targeting locomotor skills (LOC group) (n = 17) and a guided active
play format targeting object control skills (OC group) (n = 21)” (p. 87).
Group one description: Active play format targeting locomotor skills (CON)
played these games for the interventions: red-light, yellow-light, huckle buckle,
ship to shire, octopus, freeze dance, colored eggs, basketball bump, wizards,
elves & giants, European hand ball, croquet, snake’s tail, dodgeball, blog tag,
lined tag.
Group two description: Guided active play format targeting locomotor skills
(LOC) played these games as the interventions: red-light, yellow-light, What
time is it Mr. Wolf?, Wizards, Elves, & Giants, Crash, Fishes and Whales,
Crocodile, Crocodile, Blog Tag, Band-aid Tag, Lined Tag, Zombie Tag. Arches
Tag, Crows and Cranes, Colored Eggs, and Jail Break.
Group three description: A guided active play format targeting object control
skills (OC) played these games for the interventions: Ball in hula hoop, Clear
out, 4-way soccer, Ball in hula hoop, Racquet balloon, Elimination, Obstacle
course, Soccer Baseball, Dr. Dodgeball, Commander (Simon Says), Football
Throw (hoop), Pin Dodgeball, Catch Relay, and Crab Walk and Bean Bag Toss.

Method

Primary methods to answer research question (e.g., intervention, interview,
survey, chart review)
‘Children’s anthropometric parameters and estimated oxygen consumption
(mlO2 . kg. min-1) were assessed before the program. Before and following the
three programs fundamental motor skills (FMS) were assessed at the same time
of day. Physical activity was assessed on 2 sessions per week randomly selected
out of the 4 sessions over the 7-weeks from 10 children randomly selected from
each group (n = 140 PA trials for each group)” (p. 87).
· “Anthropometric and cardiorespiratory fitness: Body mass, standing height and
waist circumference were determined, as previously described” (p. 87).
· “Fundamental motor skills: The Test of Gross Motor Development 2 (TGMD2) was used to assess locomotor skills (run, hop, leap, horizontal jump, slide,
gallop), object control skills (striking, kicking, dribbling, catching, throwing,
rolling) and gross motor quotient (GMQ)” (p. 87).
· “Physical activity: ActiGraph GT3X+ accelerometers (ACC) were used to
quantify PA for the active play (CON) and guided active play groups (LOC and
OC)” (p. 87).
· Lower and upper body movements: “During the guided active play
interventions multiple ACC vector outputs at three different body sites (hip,
wrist, and ankle) were quantified from 10 randomly selected children and on one
randomly chosen day each week. The contribution of children’s lower and upper
body movements was determined by calculating ratios for wrist-to-ankle (W:A);
wrist-to-hip (W:H) and ankle-to-hip (A:H) using vector outputs from the 3-ACC
sites” (p. 88).
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Measurements
and Outcomes

Measure: Anthropometric and cardiorespiratory fitness
-Body mass, standing height and waist circumference.
-“Each variable was assessed with three trails and the average determined. A 20
metre multistage shuttle run (MSSR) was performed to estimate VO2max (mlO2
. kg. min-1) as previously described (Belcastro et al., 2015). The proportion of
children completing the 20 MSSR stages were 35.6 % (stage 0-1), 44.4 % (stage
1- 2), 15.6 % (stage 2-3), 2.2 % (stage 3-4) and 2.2 % (stage >5), which agrees
with a previous report (Artero et al., 2011)” (p. 87).
Measure: Fundamental motor skills:
-“The Test of Gross Motor Development 2 (TGMD-2) was used to assess
locomotor skills (run, hop, leap, horizontal jump, slide, gallop), object control
skills (striking, kicking, dribbling, catching, throwing, rolling) and gross motor
quotient (GMQ)” (p. 87).
-“Motor skill testing was conducted with the procedures outlined in the TGMD-2
Examiners Manual (Ulrich, 2000). Since the TGMD-2 assessment requires
practice, kinesiology student volunteers were trained to conduct the assessments”
(p. 87).
-“An interclass correlation coefficient calculated between the raters was 0.97
with a 95 % confidence interval of 0.94 to 0.99. Furthermore, the variability in
FMS scoring for all assessors against standardized tasks was determined by
comparing scores with those from an expert (i.e. PhD with 10-years of
experience with children’s assessments). The coefficient of variability for all
assessors across all motor skills was 3.7 %” (p. 87).
Measure: Physical activity:
-“ActiGraph GT3X+ accelerometers (ACC) were used to quantify PA for the
active play (CON) and guided active play groups (LOC and OC)” (p. 87).
-“ACC were placed at the hip with elastic bands and outputs expressed as vector
in counts/ten-second (Bonomi et al., 2009). VO2 was estimated using a
laboratory generated linear regression equation, with a standard error of estimate
of 0.75 mlO2 . kg. min-1 for children (5-8 yr) during treadmill exercise and 3.23
mlO2 . kg. min-1 when playing active games” (p. 88).
-“To classify the volume and intensity of PA, the VO2 estimates derived from
ACC outputs were used to calculate energy expenditure (EE) per session (55
min)” (p. 88).
Measure: Lower and upper body movements
-“During the guided active play interventions multiple ACC vector outputs at
three different body sites (hip, wrist, and ankle) were quantified from 10
randomly selected children and on one randomly chosen day each week” (p. 88).
-“The contribution of children’s lower and upper body movements was
determined by calculating ratios for wrist-to-ankle (W:A); wrist-to-hip (W:H)
and ankle-to-hip (A:H) using vector outputs from the 3-ACC sites. To assess the
validity of using vector outputs for W:A, W:H, and A:H ratios to discriminate
upper body from lower body movements, one week before the start of the
program children performed standardized tasks wear the 3-ACC (hip, wrist, and
ankle)” (p. 88).
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-“Children completed 3 minutes for each standardized task including: 1) jogging
around a gymnasium; 2) jumping rope on the spot 3) hopscotch; 4) obstacle
course; 5) throwing a ball straight up into the air and catching it; 6) dribbling a
basketball; and 7) catching a soccer ball. Activities were randomized and
separated by at least 15 minutes to minimize fatigue between the trials. The 3ACC multiple site vector ratios were considered valid for assessing upper and
lower body movements that could discriminate them as evidenced by the range
of ratios observed for jogging around the gym 0.8:1 (0.1) W:A ratio to throwing
a ball in the air and catching 8.4:1 (0.2) W:A ratio (𝛼 = 0.013). Moreover, the
vector output for a single ACC placed on the hip did not differ from the hiplocated ACC output when 3 multiple ACC were used (𝛼 = 0.585), suggesting
that the use of 3-ACC did not interfere with whole body movements” (p. 88).
Results

Description of the sample: Fifty-two children [mean age 6.5 (0.9) yr] participated
in this study
Analysis/theme one:
“Active play and guided active play interventions:
Following 7-weeks, the guided active play (LOC) intervention resulted in larger
changes for all FMS scores and percentiles compared to active play and guided
active play (OC) programs. Changes in the active play and guided active play
locomotor standard scores were -0.83 (2.61) vs. 2.6 (2.64) (𝛼 = 0.022; ES =
0.193; 1-β =0.650). A similar response was observed for the changes in
locomotor skill percentiles following the active play with -9.08 (36.7) percentile
and guided active play with 20.1(30.4) percentile programs (𝛼 = 0.033; ES =
0.170; 1-β=0.581)” (p. 89).
Analysis/theme two:
Guided active play LOC versus OC interventions:
“Comparison of the 7-week post-pre-changes for the two guided active play
interventions (LOC vs. OC) showed improved FMS standard scores and
percentiles and small effect sizes (<0.1). The changes in locomotor skills
standard scores for the LOC and OC groups were 2.60(2.64) vs. 1.53 (1.93) (𝛼 =
0.669; ES = 0.030), respectively. The object control skills standard scores
changed by 1.3(3.8) compared to 2.00 (1.90) (𝛼 = 0.817; ES = 0.015) for the
LOC group. GMQ standard scores for the LOC and OC groups were 4.20 (4.78)
and 2.53 (5.27) (𝛼 = 0.856; ES =0.04). Similar trends were observed for FMS
percentiles following the interventions” (pp. 89-90).
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Authors’
Discussion
and
Conclusion

Idea one:
“An active play program has been suggested to provide increased physical
activity levels and improved FMS proficiency for preschoolers’ and school-aged
children” (p. 90).
Idea two:
“An active play-based learning strategy should have more time allowed to
engage children in skill acquisition by providing opportunities to model skill
behaviors” (p. 91).
Idea three:
“For school-aged children (5-7 yr) the need to engage in opportunities that
support higher physical activity levels and provide quality learning experiences
to improve FMS are vital” (p. 92).

Authors’
Limitations

· “Study is limited due to the use of relatively small samples and group
randomization challenges typical of community programs, where children are not
randomly assigned to treatment groups” (p. 91).
· “The sample sizes limited the ability to examine the interaction influences of
sex, existing level of FMS, habitual physical activity levels and sedentary
behaviors, which are known to impact motor skill proficiency and physical
activity levels” (p. 91).
· “A ratio of vector outputs for ACCs placed on the wrist and/or ankle (W:A
ratio) quantified and distinguished upper body versus lower body movements for
standardized motor tasks; its usefulness for assessing the quality of movements
and/or experiences is unclear” (p. 92).

Authors’
Implications
for Practice
and Future
Research

· “Future studies should aim to identify and quantify FMS experiences provide
by cooperative games during a guided active play intervention” (p. 92).
· “Using cooperative games focused on locomotor skills in a guided active play
intervention provides play-based learning experiences, which provide higher
physical activity levels and increased locomotor skills than an active play
program” (p. 92).
· “The OC guided active play intervention was not effective in promoting
increase object control skills, despite higher levels of physical activity. Since OC
skills are related to increased physical activity participation and cardiorespiratory
fitness levels for children and adolescents, more research targeting object control
guided active play programs are warranted” (p. 92).
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Summary
APA
Reference

Palmer, K. K., Miller, A. L., Meehan, S. K., & Robinson, L. E. (2020). The
motor skills at playtime intervention improves children’s locomotor skills: A
feasibility study. Child: Care, Health & Development, 46(5), 599–606.
https://doi.org/10.1111/cch.12793

Abstract

“Background: Interventions are needed to teach fundamental motor skills
(FMS) to preschoolers. There is a need to design more practical and effective
interventions that can be successfully implemented by non-motor experts and fit
within the existing gross motor opportunities such as outdoor free play at the
preschool. The purpose of this study was to evaluate the feasibility and efficacy
of a non-motor expert FMS intervention that was implemented during outdoor
free play, Motor skills At Playtime (MAP). Methods: Participants were
preschoolers from two Head Start Centers (N = 46; Mage = 4.7 ± 0.46 years;
41% boys) and were divided into a MAP (n = 30) or control (outdoor free play;
n = 16) group. Children completed either a 1350-minute MAP intervention or
control condition (outdoor free play) from January to April of 2018. FMS were
assessed before and after each program. using both the Test of Gross Motor
Development-3rd Edition (Ulrich, 2019) and skill outcome measures (running
speed, hopping speed, jump distance, throwing speed, kicking speed, and
catching percentage). Intervention implementation feasibility was measures
through daily fidelity checks. Fidelity was evaluated as the percentage of
intervention sessions that included all explicit intervention criteria. FMS data
were analyzed using linear mixed modeling. Models were fit with fixed effects
of time and treatment, covariates of sex and height, and a random intercept for
each individual. Results: The non-motor expert was feasibly able to implement
MAP with high fidelity (> 93%). There was a significant treatment effect for
MAP on process and product locomotor FMS (p< 0.05), and a trend for a
treatment effect for MAP on total process FMS (p = 0.07). Conclusion: Results
support that MAP was successfully implemented by a non-motor expert and led
to improvements in children’s FMS, especially locomotor FMS” (p. 1).

Your Focused
Question and
Clinical
Bottom Line

Question: How does implementing Motor Skills at Playtime by a trained nonexpert improve preschoolers FMS?
Clinical Bottom Line: Regardless of your education and profession FMS can be
improved by using the MAP intervention during play time with preschool age
children. This article addresses preschool age children in a Head Start program
without any evident delays and uses an intervention to address locomotor and
ball FMS in outdoor play. Although this study had a small sample size (N=46),
it emphasizes a possible intervention that could be used to improve gross motor
delay at play according to our focused question. Further research to support the
use of MAP to improve FMS using a larger sample size may generalize the
results better.
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Your Lay
Summary

This research study focused on assessing an intervention that will improve
gross and fine motor skills in preschool age children during outdoor playtime.
Functional motor skills are an important aspect of health and serve as the
building blocks for movement. Regardless of your education it was proven that
motor skills can be improved by using programming and instruction, use of the
motor skills at playtime intervention. The intervention was taught, practiced,
and reinforced to one group and the other group played normally. Functional
movement skills like running, jumping, and hoping were looked at. Functional
ball skills like kicking, overhand throwing, and catching were looked at. After
comparing the two groups there was strong evidence to support this
intervention. The need for effective and practical functional motor skills that
can be implemented not only by motor experts is high. Further studies should
be done to retest this study using a bigger population and further examining the
long-term effects of the intervention.

Your
Professional
Summary

This research study aimed to address an intervention in order to improve
locomotor functional motor skills (FMS) and ball FMS in preschool age
children at a Head Start program in an urban midwestern city. The process and
product were assessed in a pretest and posttest using a valid and reliable source,
the test of gross motor development (TGMD), in order to track improvement.
After gathering consent, preschoolers were assigned one of two groups, the
motor skills at playtime (MAP), or the control group. A total of 46 preschool
students participated. The MAP group included both stations and equipment
ranging from easy to difficult in an outdoor play time. The MAP was
demonstrated before playtime by non-motor experts that received a 6-hour
training session. The non-motor instructors were overseen by motor experts
through weekly observations and fidelity checks to check feasibility. Although
the MAP did not yield an improvement in ball FMS, children in the MAP
gained 5 points in the TGMD compared to the control group. This pilot and
feasibility study provided foundational support and evidence that the MAP is a
feasible and effective non-expert intervention to improve FMS in preschool age
children. The data collected at the preschool in the specific environment
enhanced the validity of the results. Despite the strengths, limitations included
small sample size making it difficult to address discrepancies in ball skills,
generalization to Head Start preschoolers living in poverty, and children were
assigned at the level of classroom not by individual level or random
assignment.
Critical Appraisal
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Stated Purpose “The purpose of this study was to evaluate the feasibility and efficacy of an
or Research
FMS intervention, Motor skills At Playtime (MAP), designed to be
Question
implemented by non-motor experts during outdoor free play. We hypothesized
that MAP could be implemented with high fidelity (>90%) by a nonmotor
expert, and preschoolers in MAP would improve their FMS as compared with a
control (outdoor free play only) group” (p. 3).
Background
Literature

Key points of the intro section: “Unfortunately, FMS interventions that are
implemented by motor-experts in a specialized FMS environment are
impractical due to limited availability and the high cost of these personnel and
specificity and training required to create an environment dedicated solely to
FMS instruction. Hence, there is a need to design practical FMS programs that
are effective and more sustainable within the preschool setting. These FMS
programs should be feasibly implemented by non-motor experts and fit within
the existing gross motor programing/ schedules” (p. 2).
“Fundamental motor skills (FMS) are an important aspect of promoting
positive developmental trajectories of health (Robinson et al., 2015b; Stodden
et al., 2008) and are the building blocks for more advanced movement (Clark &
Metcalfe, 2002)” (p. 2).
“Preschools must provide children with opportunities to engage in a variety of
gross and fine motor activities to meet accreditation standards (Copple &
Bredekamp, 2009). Most preschools meet these accreditation requirements with
an unstructured outdoor free play session. However, children who do not
receive motor programming or instruction (i.e., only participate in outdoor free
play) do not show improvements in motor skills and perform worse as
compared with children who receive programming and instruction (Logan,
Robinson, Wilson, & Lucas, 2011; Wick et al., 2017)” (p. 2).
Theoretical perspective: The guiding document of this research was the Gross
Motor Development-3rd Edition.

Research
Design

Research design: This is a quantitative pilot and feasibility study of an
intervention. This research study had a control group that was “untreated” and
the other received the intervention. Participants were not randomized but put
into groups based off of class level.
Rationale for the design: “Interventions are needed to teach fundamental motor
skills (FMS) to preschoolers. There is a need to design more practical and
effective interventions that can be successfully implemented by non-motor
experts and fit within the existing gross motor opportunities such as outdoor
free play at the preschool. The purpose of this study was to evaluate the
feasibility and efficacy of a non-motor expert FMS intervention that was
implemented during outdoor free play, Motor skills At Playtime (MAP)” (p. 1).
For quantitative primary research, AOTA Level of Evidence: Level II (Twogroup nonrandomized study)
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Sampling

Sampling method used and the rationale (if given).
“A member of the research team worked with classroom teachers to distribute
informed consent packs through backpacks, and parents who were interested in
enrolling their children in the study completed and returned the forms to school.
Approximately 50% of families, who were invited, consented to participate in
the study. Parental consent and child verbal assent were obtained prior to
participation” (p. 3).
Inclusion criteria: All preschool students in the Head Start program whose
parents either signed a consent form or verbally consented for their child’s
participation.
Exclusion criteria: The other 50% of the preschool students whose parents did
not consent for their children to be a part of the study. Any preschoolers not in
the designated Head Start program.
Power/sample size estimate: There was a small sample size of 46 preschool
students and no report of power analysis, limited statistical power.
“The small sample size meant there was not significant statistical power to
detect smaller effects associated with the MAP intervention and may have
limited the ability to detect significant differential changes in ball skills in the
MAP group post-intervention” (p. 8).

Sample

Number of Participants (Total and Subgroups):
N (total number of participants taking part in the study): 46
MAP: N= 30
Control group: N=16
Characteristics of the Sample (Gender, Race/Ethnicity, Diagnosis/Disability):
MAP:
Gender: (%) Male: 51% (%) Female: 49%
Age: 4.7 .52 years
Ethnicity: 67% African- American, 7% White, 3% Latinx, and 23% nondisclosed/non reported
Control Group:
Gender: (%) Male: 32% (%) Female: 68%
Age: 4.5 .25 years
Ethnicity: 57% African-America, 7%White, 7% Latinx, and 26% nondisclosed/non reported
Diagnosis/Disability: “All preschoolers who were 3.5 years or older at the time
of enrollment and did not have a documented physical or cognitive disability
were invited to participate in the study” (p. 3).
Dropouts: Not reported.
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Groups

Types of groups: (e.g., intervention, sample characteristic):
Group one description: MAP included…
· Functional motor skills learned by non-motor experts during outdoor play
time
· Implementing locomotive FMS (run, skip, gallop, slide, hop, horizontal jump)
and ball FMS (catch, underhand throw, one-handed forearm strike, kick,
overhand throw, dribble, and strike off a tee)
· Activities ranged from easy to difficult
· Each MAP session had 3-4 motor skill stations including one locomotor and
ball skill station inn each session
· Implemented 3 days a week for 15 weeks
· Non-motor experts (teachers) explained and demonstrated the stations and
participated in a 6-hour training session on FMS and MAP
· A motor expert attended one session a week to assess the non-motor
instructors and would briefly have a time of discussion
· “Daily fidelity checks were created by the motor expert and completed after
each MAP session” (p. 5).
Group two description: The control group included…
· Outdoor 30-minute unstructured free play only
· No changes to normal routine

Method

Primary methods to answer research question (e.g., intervention, interview,
survey, chart review)
The method used in this research is a feasible study. It was used to determine
whether an intervention (MAP) is appropriate for further testing and
implementation into the preschool setting to improve locomotor FMS and ball
FMS. This research used both process and product measures to assess FMS in
preschool age children before and after the intervention.

Measurement
and Outcomes

“Children completed either a 1350-minute MAP intervention or control
condition (outdoor free play) from January to April of 2018. FMS were
assessed before and after each program. using both the Test of Gross Motor
Development-3rd Edition (Ulrich, 2019) and skill outcome measures (running
speed, hopping speed, jump distance, throwing speed, kicking speed, and
catching percentage). Intervention implementation feasibility was measures
through daily fidelity checks” (p. 1).
Measure: Implementation of MAP by a non-expert in motor skills
Is the measure reliable? No (not consistent in FMS ball skills)
Is the measure valid? No (small sample size with a very specific population
could be valid in the future but needs to be retested)
Frequency: 3 days a week for 15 weeks
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Measure: FMS assess before and after using TGMD
Is the measure reliable? Yes
Is the measure valid? Yes
Frequency: before and after intervention of MAP
Measure: Feasibility measured through daily fidelity checks
“Information included on the check included: (1) implementation according to
curriculum and skill schedule, (2) inclusion of four TARGET structures (e.g.,
task, authority, grouping, and time), (3) photos of all FMS stations, (4)
children’s use of stations for FMS practice, (5) children’s use of equipment for
non-motor practice, and (6) unsolicited FMS instruction from classroom
teachers” (p. 5).
Is the measure reliable? Yes
Is the measure valid? Yes
(Research fidelity is as important as validity and reliability; has increased
significance for evaluation, treatment effectiveness, and service administration)
Frequency: Every day a fidelity check is submitted to the motor expert by the
non-motor expert after a MAP
“To ensure fidelity was being reported objectively and to establish reliability,
the motor expert attended one intervention session each week and completed a
second, identical, fidelity form. Non-motor and motor experts had high
reliability (>90%) on days where both measured fidelity” (p. 5).
Results

“MAP Fidelity MAP was implemented according to the lesson plan the
majority of the time (93.2% of sessions) and skill demonstrations always
included all skill elements (100% of sessions). Children used the stations for
skill practice on 74.6% of sessions and used the equipment for items other than
skill practice 89.8% of sessions. Classroom teachers provided unsolicited skill
instruction during 33.9% of sessions. FMS See Table 1 for descriptive statistics.
On average, there was a significant effect of time (ß1) where all preschoolers
had better product total and locomotor skills at posttest compared with pretest
(p = 0.01; see Table 2). MAP Preschoolers had lower process ball skills at the
start of the intervention (p = 0.03) compared with the control group (see Table
2). Height was a positive predictor of total product FMS (p = 0.04), and boys
outperformed girls on process ball skills (p = 0.02; see Table 2). There was a
significant treatment effect (ß2) where children in MAP had greater gains above
the control group in both process and product locomotor skills (p < 0.01), and
there was a trending treatment effect where children in MAP had greater gain
above the control group in process total FMS (p = 0.07; see Table 2)” (p. 6).
“The results support that MAP is an effective intervention for improving
preschoolers’ FMS, especially locomotor skills” (p. 7).
Description of the sample: The study has a small sample size (N=46) and
would benefit from future research with a bigger sample size.
Analysis/theme one: “MAP was implemented according to the lesson plan the
majority of the time (93.2% of sessions) and skill demonstrations always
included all skill elements (100% of sessions)” (p. 6).
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Analysis/theme two: “On average, there was a significant effect of time (ß1)
where all preschoolers had better product total and locomotor skills at posttest
compared with pretest (p = 0.01; see Table 2)” (p. 6).
Authors’
Discussion
and
Conclusion

Idea one: “Cumulatively, these findings support MAP as a potentially
distributable intervention where non-motor experts can implement the program
with high fidelity and minimal support” (p. 7).
Idea two: “Meta-analytic data support that free play movement programs
improve locomotor but not ball skills (Jimenez-Diaz et al., 2019). Therefore,
the combination of outdoor free play with skill demonstration and equipment
may have encouraged more engagement in continuous, locomotor tasks such as
running, skipping, or galloping across the outdoor space” (p. 7).
Idea three: “Learning ball skills may require more feedback and instruction
during skill practice; therefore, more structured environments with more
continuous or frequent feedback or instruction may create more opportunities
for children to engage in purposeful practice needed to learn these discrete
skills” (p. 8).
Idea four: “The results of this pilot and feasibility study provide initial support
that MAP is a feasible and effective non-expert implemented intervention to
improve FMS in young children” (p. 8).
Key Ideas:
· MAP can be implemented by non-motor experts
· MAP improves FMS in preschool age kids
· MAP is a sustainable approach that can be implemented by a variety of
professionals in order to teach FMS in preschool age kids

Authors’
Limitations

· Used a relatively small sample size of participants and no report of power
analysis. Generalization of the results should be made with awareness given the
small sample size.
· Took place in a Head Start preschool setting which meant the majority of the
participants were financially in poverty ($26,200 annual income for a family of
4)
· No random assignment, children were assigned groups based off of classroom
level (A great way to manage threats would be to ensure random assignment
that would reduce bias and/or assignment threat. Blinding would also be a great
way to ensure the strength, aiding as an extra precaution.)
· Discrepancy in the number of male/female in the control group. In the
treatment group gender ratio was equal.
· Limited efficacy testing and knowledge on other confounding variables (Were
the kids playing at home or were the kids receiving therapy outside this study?)
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Summary
APA Reference Sharma, S., & Begum, R. (2019). Effects of NDT treatment based trunk
protocol on gross motor function of spastic CP children. Indian Journal of
Physiotherapy & Occupational Therapy, 13(2), 186–190.
https://doi.org/10.5958/0973-5674.2019.00070.4
Abstract

“Background: To study the effects of NDT treatment based trunk protocol on
gross motor function of spastic CP children z To study the effects of NDT
treatment based trunk protocol on gross motor function of spastic CP
children. To compare the effects of NDT treatment based trunk protocol with
conventional therapy for spastic CP children. Materials and Method: Pre and
post test experimental design was used. The study was conducted with 25
spastic CP children aged between 1 to 6 years having one or more milestone
delayed and having GMFCS>/=II grade. Permission was taken from
Amarjyoti institute Delhi for sample collection.25 Children were taken
according to inclusion criteria with the consent from their parents. Children
were divided in control and experimental group. Gross motor functions of all
children were assessed using GMFM -88 scale prior to the protocol
(NDT/Conventional) and reevaluated after treatment. Result: The study
proved NDT based trunk protocol to be effective on gross motor function of
spastic CP Children. Conclusion: Long duration NDT treatment based trunk
protocol focused on dynamic co-activation of trunk flexors and extensors
significantly improved gross motor function in children with spastic CP (16Years). Also it was more effective than conventional therapy. hence it is
suggested that trunk should be focused and it should not be overlooked while
working for gross motor function of CP children. Keywords: Gross motor
function, Neuro development technique, Spastic Cerebral Palsy” (p. 186).

Your Focused
Question and
Clinical Bottom
Line

Question: Is trunk-based NDT an effective treatment for children with gross
motor deficits regarding play?
Clinical Bottom Line: Trunk-based NDT is an effective treatment for children
with gross motor deficits.

170
Your Lay
Summary

This study was led by two researchers who wanted to figure out how a
treatment called neurodevelopmental treatment (NDT) that focuses on the
torso would affect children who have spastic cerebral palsy and their ability
to do things like walk, run, and move their arms and legs. These skills are
normally called gross motor skills. The two researchers had a total of twentyfive children in this study who they split up into two groups. The first group
of children participated in typical therapy treatments and the second group of
children participated in NDT that focused on their torsos. Before both groups
participated in the treatments, the researchers looked at their gross motor
skills and then looked at them again after they finished their treatments. Once
the two groups of children had finished the different treatments, the
researchers looked at the results. The researchers found that the group of
children who participated in NDT that focused on their torsos had better gross
motor skills than the children who participated in typical therapy.

Your
Professional
Summary

This study was conducted by two researchers to examine and compare the
effectiveness of trunk-based neurodevelopmental treatment (NDT) and
conventional therapy on children with spastic cerebral palsy and their gross
motor skills. The study was conducted using a nonrandomized control design
that included a total of twenty-five children ages one to six who were all
diagnosed with spastic cerebral palsy and who exhibited gross motor deficits.
The researchers first measured the children’s gross motor skills using the
GMFM-88. Once this was recorded, the researchers split the children up into
either the control group or the experimental group. The children in the control
group received conventional therapy treatments, and the children in the
experimental group received trunk-based neurodevelopmental treatment.
Once both groups had finished receiving treatment, the researchers measured
their gross motor skills again using the Gross Motor Function Measure or
GMFM-88. The researchers found that the children in the experimental group
showed greater improvements in their gross motor skills than the children in
the control group. The researchers used valid and reliable measures in this
study, which is a benefit as this allows for more sound results. However, the
researchers did not use random assignment and also recruited participants
based on convenience, which leads to more possibilities of biases and lower
external validity in the study. These factors should be considered when
analyzing this study.
Critical Appraisal

Stated Purpose
or Research
Question

“The purpose of this study was to see the effect of NDT based trunk protocol
on GMF of spastic CP children above 1 year of age and to compare it with
conventional therapy” (p. 187).
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Background
Literature

Key points of the intro section:
· “Studies of the effectiveness of NDT have reported inconclusive evidence
and have not resulted in any empirical consensus” (pp. 186-187).
· “But there were very few studies which had targeted specifically trunk using
NDT and seen its effect on gross motor functions” (p. 187).
Theoretical perspective: Neurodevelopmental Treatment Based Trunk
Protocol

Research
Design

Research design:
· Nonrandomized Control Trial
· Pre/Post Experimental Study
Rationale for the design:
· Not Reported.
For quantitative primary research, AOTA Level of Evidence:
· This study would be categorized as Level II evidence according to the
AOTA CAP guidelines because it was a nonrandomized control design study.

Sampling

Sampling method used and the rationale (if given).
· Sample of Convenience
Inclusion criteria:
·
Spastic CP with age group 1-6 years
·
Spastic CP with GMFCS>/=II grade
·
Delayed in one or more motor milestones
Exclusion criteria:
· Congenital anomalies
· Chromosomal disorders
· Orthopedic remedial surgery
Power/sample size estimate:
· Not Reported.

Sample

Number of Participants (Total and Subgroups)
· Total Participants: 25
· Experimental Group: 13 participants
· Control Group: 12 Participants
Characteristics of the Sample (Gender, Race/Ethnicity, Diagnosis/Disability):
· Diagnosis/Disability: Spastic Cerebral Palsy
· Age: Children between the ages of 1 and 6
· Gender: Male and Female
· Ethnicity: Not noted.
Dropouts:
· None.
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Groups

Types of groups: (e.g., intervention, sample characteristic):
· Experimental Group
· Control Group
Group one description (Experimental Group):
· 13 total participants
· 7 males and 6 females
· Mean age of 2.9 years
Group two description (Control Group):
· 12 total participants
·
9 males and 3 females
·
Mean age of 2.97 years

Method

Primary methods to answer research question (e.g., intervention, interview,
survey, chart review)
· Intervention: The study was conducted in a research and rehabilitation
center. The 25 participants were divided into two groups. The experimental
group received NDT trunk-based treatment for 8 weeks, 3 days a week, for 50
minutes a day. The control group received conventional therapy treatments
during this time. The experimental group’s treatment focused on co-activation
of the trunk, weight shifting, rotation of the trunk, etc. The control group’s
treatment focused on stretching and strengthening exercises as well as passive
limb movements. Both group’s gross motor skills were measured before and
after treatment using the GMFM-88 (pp. 187-188).

Measurement
and Outcomes

Measure: name, construct, reliability/validity, frequency
· GMFM-88:
· Measures gross motor functioning
· This measure has good reliability and responsiveness (Ko & Kim, 2013) and
has good validity when used with children who have CP (FAQ’s about
Measures, n.d.)
· This measure was used to measure the participant’s gross motor skills once
before and once after treatment.
· GMFCS:
· Gross Motor Classification System
· This measure has good inter-rater reliability and good criterion validity
(Bodkin et al., 2003)
· The researchers used this measure once as an inclusion criterion.
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Results

Description of the sample:
· Total Participants: 25
· Male and Female
· Ages 1-6
· Spastic Cerebral Palsy
Analysis/theme one:
· There were significant differences found for both the control and
experimental groups in their pre and post treatment scores. The total
difference found for the pre and post treatment scores for the control group
were found to be t=6.325, p=0.00 and t=7.98, p=0.00 for the experimental
group (p. 188).
Analysis/theme two:
· The experimental group showed greater improvements in their gross motor
functions than the control group with the experimental group showing
(M=16.84; SD=15.01) for pre treatment scores and (M=21.2308; SD=16.361)
for post treatment scores while the control group displayed (M=34.66;
SD=19.36) for pre treatment scores and (M=38.00; SD=20.24) for post
treatment scores showing that the experimental group had greater
improvement (p. 188).
Analysis/theme three:
· NDT that focuses on the trunk is more effective in improving gross motor
functioning in children with spastic cerebral palsy than conventional therapy.

Authors’
Discussion and
Conclusion

Idea one: Based on their results, the researchers concluded that NDT that
specifically targets the trunk improves gross motor functioning in children
with spastic cerebral palsy. This answers our research question as we are
investigating what current evidence-based practices are available for treating
children with gross motor delays.
Idea two: That authors believe that trunk focused NDT treatment is more
effective in improving motor functioning in children with spastic cerebral
palsy than conventional therapy treatments.
Idea three: The researchers believe that treatments of the trunk should not be
overlooked by therapists and other practitioners when treating children with
gross motor deficits due to cerebral palsy.

174
Authors’
Limitations

The authors note that there may have been influence from an extraneous
variable at play for the significant findings. Some of the possible variables
that could be responsible for this include:
· Time: The authors note that some of the children in the study could have
shown improvements due to the natural recovery process.
· Medications: The authors note that some of the children in the study were
taking muscle relaxers during the study, which may have influenced their
results.
· Motivation: The authors note that some of the children may have been
more motivated, which could have influenced their improvements in the
study.
· I think another limitation of this study is that the participants were
recruited based on convenience as the participants may not be as
representative of children with different causes of gross motor deficits.
· Another limitation of this study is the unequal number of males and
females in the experimental and control groups.
· The participants of this study were not ethnically diverse making this
another limitation of the study as the results may not be as generalizable to all
children with cerebral palsy.

Authors’
Implications
For Practice
and Future
Research

“It is suggested that the trunk should be focused and it should not be
overlooked while working for gross motor function of CP children” (p. 190).
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Summary
APA Reference Tanner, K.; Tanner, K.; Schmidt, E.; Martin, K. & Bassi, K. (2020).
Interventions within the scope of occupational therapy practice to improve
motor performance for children ages 0–5 Years: A systematic review. American
Journal of Occupational Therapy, 74(2),
https://doi.org/10.5014/ajot.2020.039644
Abstract

“Occupational therapy practitioners need updated information about which
interventions may improve motor skills for young children. To identify the
effectiveness of occupational therapy interventions to promote motor
development and prevent delay for children ages 0–5 yr. To identify the
effectiveness of occupational therapy interventions to promote motor
development and prevent delay for children ages 0–5 yr.Six databases
(CINAHL, MEDLINE, PsycINFO, ERIC, Cochrane, and OTseeker) were
searched for articles published from January 2010 to March 2017. The search
yielded 4,488 articles that were reviewed for inclusion. Fifty-six studies were
entered into both evidence and risk-of-bias tables. Included studies used Level
I–III designs, were within occupational therapy’s scope of practice, included
participants with a mean age younger than 6 yr, and addressed motor skills.
Three intervention themes emerged: early intervention for children younger
than age 3 yr, interventions for preschool children ages 3–5 yr, and
interventions for children with or at risk for cerebral palsy. Occupational
therapy practitioners should consider use of interventions with moderate or
strong evidence as described in this review. Limitations include high risk of
bias and limited evidence for several interventions” (p. 1).

Your Focused
Question and
Clinical Bottom
Line

Question: What is the most effective intervention approach when treating a
child with a motor development delay
Clinical Bottom Line: The most effective intervention approach for a child with
a motor development delay is through early general intervention. However,
each child reacts differently but generally early intervention programs have a
positive effect.

Your Lay
Summary

This research study wanted to find different ways that occupational therapists
can help support children with motor development delays. Researchers
examined different articles to find different invention programs that could help
children. The reason why this study was conducted was that it wanted to
identify the effectiveness of occupational therapy intervention programs to
promote and prevent motor delays. The article ended up suggesting that
occupational therapists should maybe try different intervention approaches
when treating children with motor development delays. Two types of
approaches they propose are home-based parent coaching and massages for
children younger than three years old.
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Your
Professional
Summary

This article discusses the different intervention approaches within the
occupational therapy scope of practice when treating a child with motor
development delays. The reason they conducted this research study was to
emphasize the importance of evidence-based practices. The design for this
study was collecting and analyzing six different databases for articles that were
published from January 2010 to March 2017. Each article needed to pertain to
the occupational therapy scope of practice and have participants under the age
of six. After analyzing each of the six databases they collected information that
concluded general early intervention provided the best outcomes for children
with motor delays. The researchers provided a summary and description of
different types of interventions. For example, one of the interventions listed was
hippotherapy and the effectiveness it had for the participants. However, a major
weakness for this study was outcome assessment and blinding participants and
personnel. This just goes to show that there needs to be more high-quality of
research conducted to provide more accurate information.
Critical Appraisal

Stated Purpose
or Research
Question

“To identify the effectiveness of occupational therapy interventions to promote
motor development and prevent delay for children ages 0–5 yr” (p. 1).

Background
Literature

Key points of the intro section: Each abstract was reviewed by a review author
on the basis of the inclusion and exclusion criteria
Theoretical perspective: Not reported

Research
Design

Research design: Systemic Review
Rationale for the design: Part of AOTA’s Evidence-Based Practice Project to
update the guidelines for children and youth
For reviews of research, AOTA Level of Evidence: Used a Level I, Level II, and
Level III design

Method

Primary methods to answer research question Keywords:
Databases: MEDLINE, PsycINFO, CINAHL, OTseeker, ERIC, and Cochrane
Procedures: Search strategy was developed by a medical librarian, a research
methodologist, and AOTA staff, and it was reviewed by an advisory group

Filters

Research Designs included and not included
Inclusion: Articles were published between January 2010 and March 2017,
examined interventions within the scope of occupational therapy practice as
defined in the Occupational Therapy Practice Framework: Domain and
Process (3rd ed.; AOTA, 2014), addressed motor skills specifically; used a
Level I, Level II, or Level III design, and included participants with a mean age
of less than six
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Exclusion: presentations, conference proceedings, non–peer-reviewed research
literature, and dissertations and theses, studies with a primary outcome of
amount of activity, interventions for entire hospital units, and primary
intervention of lower extremity orthotics or gait training
Total references found: 6
Results

Description of the articles: Each of the 6 articles discussed different
intervention approaches for children with motor development delays.
Analysis/theme one: home-based parent coaching
Analysis/theme two: general early intervention
Analysis/theme three: massage

Authors’
Discussion and
Conclusion

Idea one: Early intervention for children younger than age 3 yr
Idea two: interventions for preschool children ages 3–5 yr
Idea three: interventions for children with or at risk for CP ages 0–5 yr
Consistent findings: Strength of evidence for interventions is based on evidence
only for motor outcomes and only among children ages 0–5 yr and most studies
had high risk of bias because of lack of blinding and selective reporting
Inconsistent findings: Addressing the environment or participation in activities,
few outcome measures are available to address these domains

Authors’
Limitations

Limitations of this review include the inclusion of articles only in English and
the exclusion of gray literature.

Authors’
Implications for
Practice and
Future
Research

-Occupational therapy practitioners may consider using NIDCAP, home-based
parent coaching, massage, home programming, and CareToy for children
younger than age 3 yr; video games, preschool programs, and movement breaks
for children ages 3–5 yr; and EI, CIMT, and BIT or child- and context-focused
interventions for children with CP ages 3–5 yr
-Interventions for children younger than age 3 yr should actively include
parents during interventions and in-home program development.
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Summary
APA Reference

Abstract

Your Focused
Question and
Clinical Bottom
Line

Your Lay
Summary

Veldman, S.L., Jones, R.A., & Okely, A.D. (2016). Efficacy of gross
motor skill interventions in young children: An updated systematic
review. BMJ Open Sport — Exercise Medicine, 2 (1), 1-7.
https://bmjopensem.bmj.com/content/2/1/e000067
“The objective of this study was to provide an update of the evidence on
the efficacy of gross motor development interventions in young children
(0–5 years) from 2007 to 2015. Searches were conducted of six electronic
databases: PUBMED, Medline (Ovid), ERIC (Ebsco), Embase, SCOPUS
and Psychinfo. Studies included any childcare-based, preschool-based,
home-based, or community-based intervention targeting the development
of gross motor skills including statistical analysis of gross motor skill
competence. Data were extracted on design, participants, intervention
components, methodological quality, and efficacy.
Seven articles were included and all were delivered in early childhood
settings. Four studies had high methodological quality. Most studies used
trained staff members/educators to deliver the intervention (86%) and
five studies lasted 18 weeks or more. Six studies reported statistically
significant intervention effects. Despite the proven importance of gross
motor skill development in young children and the recommendations
made in the previous review, this review highlights the limited studies
evaluated to improve such key life skills in young children over the past 8
years” (p. 1).
Question: Does the influence of educators and parents support gross
motor development for school age with mild to moderate delays?
Clinical Bottom Line: Most of the studies included in the systematic
review found that educators and parents who received education and
training for interventions that address gross motor skill development for
children between the ages of 0 and 5 reported significant improvements
despite the lack of studies with evidence for high quality interventions.
This article described a type of research study that looks at articles which
have been published about studies on a subject. In the article, researchers
looked at studies of interventions that are supposed to help children
between the ages of 0 and 5 improve their body movements. The study
was done by searching for journal articles online to find studies that
investigated interventions geared towards improving children’s body
movements which took place in daycares, preschools, and homes. Using
statistics, the researchers investigated whether there were improvements
in body movements of the children studied in the articles.
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They also collected data on the children picked for the studies, how the
interventions were created in the studies, if the processes used in the
studies were useful and how successful the interventions were in the
studies. The researchers decided that there were not many studies that
focus on improving children’s body movements since they did not find
many articles focused on improving children’s body movements. The
study shows that there should be more studies focused on improving
young children’s body movements.
Your
Professional
Summary

This systematic review sought to offer an update on evidence for the
effectiveness of interventions focused on improving gross motor skill
development for children between the ages of 0 and 5. Methods of study
included searches of 6 databases to find studies on interventions that
focused on improving gross motor skills which took place in early
childhood settings such as childcare centers, preschools and homes and
performed statistical analysis of the gross motor skill attainment
following the implementation of the interventions. After articles were
screened and selected, data was collected on the design, participants,
aspects of the interventions, quality of methods used and effectiveness of
the results from the studies. The researchers found that all of 7 studies
included in the review took place in early childhood settings, 86% of the
studies used trained staff or educators to administer the interventions and
the length of the interventions for 5 of the studies took place over the
course of 18 weeks or longer. In addition, a methodological quality
assessment of the outcomes from the studies determined that 4 of the
studies had high methodological quality and 6 studies were determined to
have statistically significant results. Strengths of the study included the
ability to search several databases, detailed descriptions of the studies,
assessment of study methods and adherence with research guidelines.
Limitations of the study included not being able to compare the
effectiveness of the interventions due to different measurements for
assessing gross motor skills, the small number of studies found for the
review and only including studies that were published in English. The
researchers concluded that even though the previous review provided
evidence and recommendations for developing gross motor skills for
young children, there have not been many studies conducted which
address improving gross motor skills for young children since the
completion of the previous review.
Critical Appraisal
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Stated Purpose
or Research
Question

Background
Literature

“The aim of the current review was to provide an update of the evidence
on the efficacy of gross motor development interventions in young
children (0–5 years) and to provide recommendations for further research
in this area” (pp. 1-2).
Key points of the intro section:
“Fundamental or gross motor skills (GMS) are the foundation for many
sports and physical activities.”
- “GMS proficiency in young children is suboptimal and given short-term
and long-term consequences of poor skills, interventions targeting
improvement of these skills are needed.”
- “In recent years several studies have reported on the relationship
between GMS and other developmental areas adding to the importance of
GMS development” (p. 1).
Theoretical perspective:
“This review followed the guidelines in the Preferred Reporting Items for
Systematic Review and Meta-analysis (PRISMA) statement” (p. 2).

Research design:
Research Design The research design is clearly defined as a systematic review as explained
in the article title and from the introduction:
“The aim of the current review was to provide an update of the evidence
on the efficacy of gross motor development interventions in young
children (0–5 years) and to provide recommendations for further research
in this area” (pp. 1-2).
Rationale for the design:
PRISMA is a type of research design that involves creating a research
question, defining the methods used in the study, collecting data,
analyzing results, and reporting their findings following guidelines from
PRISMA that are intended to increase transparency and complete
reporting by researchers (Brown, 184).
For reviews of research, AOTA Level of Evidence: Level I evidence

Method

Primary methods to answer research question:
Variables:
-participants in the studies
-interventions used in the studies
-outcome measures for the studies (p. 2)
Keywords:
“The following search terms were used: toddler OR childcare OR day
care OR preschool* OR ‘early childhood’ OR ‘community-based’ AND
random* OR trial OR evaluation OR programme OR pilot AND ‘motor
skill*’” (p. 2).
Databases:
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“Searches were conducted of six electronic databases: PUBMED,
Medline (Ovid), ERIC (Ebsco), Embase, SCOPUS and Psychinfo” (p. 2).
Procedures:
Following database searches for articles, the authors “removed all
duplicates and ...screened all titles and abstracts in a non-blinded
standardised way (p. 2).” After selecting the articles, they “extracted data
on methodology, characteristics of participants, interventions programme,
GMS measurement and results from the selected studies (p. 2).” They
also assessed the methodology quality of the articles using a 10-item
quality assessment scale that was modeled after the previous systematic
review where “an article was classified as high methodological quality
when it scored ≥5 for a controlled trial and ≥6 for a randomised
controlled trial (p. 2).” After the methodological assessment they
collected data on the studies that included “the research design and
setting, sample size and mean age, total duration of the intervention in
weeks, intervention content, measurement of motor skills and results” (p.
2).
Filters

Research Designs included and not included: The researchers used either
“randomized control studies (RTCs) with experimental and quasiexperimental designs or studies with single group pre-test and post-test
designs” (p. 2).
Inclusion and exclusion criteria:
-Inclusion included participants that were “children between the ages of 0
and 5 years (mean age>5 years) enrolled in kindergarten, childcare
centres, preschool or community services, but not yet at school” (p. 2).
-Also included were types of interventions that occurred in “any
childcare-based, preschool-based, home-based or community-based
intervention targeting the development of GMS. Targeted skills could
include locomotor and object control skills” (p. 2).
- “Studies were included if they reported statistical analysis of GMS
competence with measurements taken pre- and at least once post
intervention and included either process (knowledge of performance) or
product (knowledge of results) assessments of at least one skill” (p. 2). “Studies were excluded if they: (1) targeted groups from special
populations (eg, children with cerebral palsy or autism); (2) no full text
was available; (3) the research was not published in English” (p. 2).
Total references found: “The initial search identified 5829 hits” (p. 2).
Process for eliminating references: “After removing duplicates (n=1336)
and screening of titles and abstracts (n=4493), 10 articles remained. The
full-texts of these articles were retrieved and seven articles were
included” (p. 2).
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Results

Authors’
Discussion and
Conclusion

Description of the articles: The total number of final articles was 7. Most
of the articles were published between 2011 and 2014 and were from the
U.S., Australia, Switzerland, and Greece. All of the studies except for one
were randomized control trials (p. 2).
Analysis/theme one: The researchers analyzed how the interventions were
implemented and found “all interventions took place in early childhood
settings and most were delivered by setting staff” (p. 2). They also found
variations in the length (2-10 months), frequency (2-5 sessions per week),
duration (15-40 minutes per week) and the structure of the interventions
used in the studies (pp. 2-3).
Analysis/theme two: The researchers analyzed the efficacy of the
interventions and found “the Test of Gross Motor Development 2
(TGMD-2) was the most common measure” (p 3). In addition, they found
that “six studies reported a statistically significant effect of the
intervention ...three studies reported a significant effect on the total
scores of motor skills and three studies reported significant effects on
either locomotor skills, object control skills or on individual skills” (p. 3).
Analysis/theme three: The researchers analyzed the methodological
quality of the articles using methodological quality assessment which
included whether or not “key baseline characteristics” were “presented
separately,” if clear and explicit explanations of “randomization
procedure,” and “validated measures of motor development” were used,
description of “drop out rate,” whether or not “blinded outcome
assessments” were used, “motor development assessed a minimum of six
months after pretest,” “intention to treat analysis for motor development
outcome(s),” “potential confounders ...accounted for in analysis,”
“summary results for each group” and if “power calculations were
reported” (p. 3). They found that that “agreement was on 85% of the 60
items” and “four studies had high methodological quality” (p. 3).
Idea one: Of the seven studies included in the review, “86% found
evidence that interventions are successful” (p. 3). However, despite the
success of these interventions, the researchers found a deficit of studies
involving interventions to address developing GMS. Several factors may
influence this including “a lack of funding or interest in this area, the
complexity of implementing programmes in childcare settings, or a lack
of competence and confidence in setting staff” (p. 3).
Idea two: Discussion centered around how the interventions were
implemented, including findings that all of the studies were conducted in
early childhood settings and that “compared to the previous review, the
number of RCTs has increased from 29% to 86%, which is positive given
that RCTs are the ‘gold standard’ in research design” (p. 5). They
attributed this to “setting staff” who “delivered the intervention in six
studies” who were given “training to increase their competence and
confidence in delivering the programme” (p. 5). They also found that “as
recommended by Riethmuller et al (i.e. in the previous review) parents
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should play an important role in developing GMS ...however, only two
studies involved parents” (p. 5). Finally, they also found that the duration
and number sessions for the interventions increased from 12 to 20 weeks
and 1 to 2-5 times per week when compared to the previous review which
led them to speculate that a “higher intervention ‘dose’ with at least two
sessions a week may contribute to the effectiveness of interventions” (p.
5).
Idea three: The efficacy of the interventions was also included in the
discussion, including findings that “six of the seven studies had
significant intervention effects” (p. 5). The last study “did not collect any
data on the exact amount of daily physical activity time or the use of any
specific curriculum, which means the intensity might have been
inadequate and there was no control on what activities were done” (p. 6).
Idea four: The methodological quality of the articles including finding
that 4 of the articles “had high methodological quality” and “compared to
the review of Riethmuller et al, the percentage has increased from <20%
to 57%” which may be due to “the high number of RCTs” included in the
review (p. 6).” However, there were issues with power calculations since
“only two studies conducted a power calculation” which may have been
due to the other studies being “pilot studies and therefore not adequately
powered to detect statistical significances” (p. 6).
Consistent findings: “Seven articles were included and all were delivered
in early childhood settings. Four studies had high methodological quality.
Most studies used trained staff members/educators to deliver the
intervention (86%) and five studies lasted 18 weeks or more. Six studies
reported statistically significant intervention effects” (p. 1).
Inconsistent findings “Not all studies clearly described their intervention
programme which makes it difficult to compare intervention components.
Therefore, no key components could be identified that would contribute
to a successful intervention” (p. 6).
Authors’
Limitations

“Limitations include the following: the effectiveness of interventions
could not be compared because of different instruments that were used to
assess GMS, only a small number of updated studies were found, and
studies had to be published in English” (p. 6).
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Authors’
Implications For
Practice and
Future Research

Following their study, the researchers support many of the
recommendations of the previous review including using a partnership
approach between researchers and childcare staff, having facilitators for
the programs selected carefully since they can influence participation,
conducting sample size calculations to ensure statistical analysis, and
improving the methodological quality of the interventions (p. 6).
The researchers also made additional recommendations including:
“1. More high-quality GMS interventions are needed based on the current
evidence of relationships between GMS development and other
developmental areas and extra funding should be provided to support the
development of these interventions.
2. Intervention components should be clearly described in order to
compare the different intervention programmes and determine which
components contributed to the effectiveness of the intervention. For
future research, this is important in order to implement the most optimal
intervention programme.
3. Based on the current evidence it seems that a higher intervention
‘dose’ with at least two sessions a week may contribute to the
effectiveness of interventions.
4. Consistency in GMS assessment is important to compare results
between interventions and conduct meta-analysis” (p. 6).
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Summary
APA
Reference

Wick, K., Leeger-Aschmann, C. S., Monn, N. D., Radtke, T., Ott, L. V.,
Rebholz, C. E., Cruz, S., Gerber, N., Schmutz, E. A., Puder, J. J.,
Munsch, S., Kakebeeke, T. H., Jenni, O. G., Granacher, U., &
Kriemler, S. (2017). Interventions to promote fundamental
movement skills in childcare and kindergarten: A systematic review
and meta-analysis. Sports Medicine (Auckland, N.Z.), 47(10),
2045–2068. https://doi.org/10.1007/s40279-017-0723-1

Abstract

“Background: Proficiency in fundamental movement skills (FMS) lays the
foundation for being physically active and developing more complex motor
skills. Improving these motor skills may provide enhanced opportunities
for the development of a variety of perceptual, social, and cognitive skills.
Objective: The objective of this systematic review and meta-analysis was
to assess the effects of FMS interventions on actual FMS, targeting
typically developing young children. Method: Searches in seven databases
(CINAHL, Embase, MEDLINE, PsycINFO, PubMed, Scopus, Web of
Science) up to August 2015 were completed. Trials with children (aged 2–6
years) in childcare or kindergarten settings that applied FMS-enhancing
intervention programs of at least 4 weeks and meeting the inclusion criteria
were included. Standardized data extraction forms were used. Risk of bias
was assessed using a standard scoring scheme (Effective Public Health
Practice Project—Quality Assessment Tool for Quantitative Studies
[EPHPP]). We calculated effects on overall FMS, object control and
locomotor subscales (OCS and LMS) by weighted standardized mean
differences (SMDbetween) using random-effects models. Certainty in training
effects was evaluated using GRADE (Grading of Recommendations
Assessment, Development, and Evaluation System). Results: Thirty trials
(15 randomized controlled trials and 15 controlled trials) involving 6126
preschoolers (aged 3.3–5.5 years) revealed significant differences among
groups in favor of the intervention group (INT) with small-to-large effects
on overall FMS (SMDbetween 0.46), OCS (SMDbetween 1.36), and LMS
(SMDbetween 0.94). Our certainty in the treatment estimates based on
GRADE is very low. Conclusions: Although there is relevant effectiveness
of programs to improve FMS proficiency in healthy young children, they
need to be interpreted with care as they are based on low-quality evidence
and immediate post-intervention effects without long-term follow-up” (pp.
2045-2046).

Your Focused
Question and
Clinical
Bottom Line

Question: Do FMS interventions have positive effects on FMS proficiency
for typically developing young children?
Clinical Bottom Line: Thirty trials revealed significant differences among
the groups in favor of the intervention group.
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Your Lay
Summary

This study was done to find the effects of fundamental movement skills
(FMS) interventions for young aged children. Fundamental movement
skills are basic movement skills that involve different parts of the body, and
help children learn more complex movement skills. The study was done by
having seven databases searched, and after narrowing the searches down 30
trials were found to be good. From the 30 studies it was found that the
interventions had an overall positive effect on children, but the certainty in
the treatment estimates were very low. This means that even though the
effectiveness of FMS programs is good this evidence should be used with
care since the results are based on low quality evidence.

Your
Professional
Summary

The objective of this systematic review and meta-analysis was to find the
effects of fundamental movement skills (FMS) interventions on young
aged children. The articles were found from seven different databases up to
August 2015. Trials with kids aged 2-6 years in childcare or kindergarten
settings that applied FMS-enhancing programs of at least four weeks long
were included in the systematic review. Thirty trials, with 15 randomized
controlled trials and 15 controlled trials, involving 6126 preschoolers
showed that there was significant differences among the groups in favor of
the intervention group. A strength of the study was how the eligible articles
were found with reviewers working independently and in pairs. A large
weakness was that the certainty of the effect estimates was very low. The
implications of this systematic review is that the overall effects of FMS
programs are positive in young aged children, but the evidence should be
interpreted with care because of the low certainty. Another implication of
this study is that more evidence is needed to determine the specific FMS
intervention that has the most positive effects.
Critical Appraisal

Stated
Purpose or
Research
Question

“Due to this gap in the literature, the objective of this systematic review
and meta-analysis was to describe and evaluate long-term effects (C4
weeks) of childcare- and kindergarten-based intervention programs aiming
to improve FMS in typically developing children during early childhood
(ages 2–6 years)” (p. 2047).
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Background
Literature

Key points of the intro section: “Fundamental movement skills (FMS) are
basic abilities and skills of a child to perform an organized series of basic
movements that involve various body parts and provide the basis of
achieving a high level of motor competence to develop normally, maintain
health, and gain athletic excellence [1–5]” (p. 2046).
“FMS are essential to the more specialized and complex skills used in play,
games, and sports. Mastery of these basic motor skills that predominantly
evolve during the preschool years” (p. 2046).
“Yet, an increasing number of young children have insufficiently
developed FMS [18–20]” (p. 2046).
“Proficiency in FMS is considered critical to achieving and maintaining
physical activity [11, 13] and physical fitness [14], preventing obesity [15–
17], and developing more complex motor skills for later life [9, 10]” (p.
2046).
Theoretical perspective: GRADE (Grading of Recommendations
Assessment, Development, and Evaluation)

Research
Design

Research design: Systematic review & meta-analysis
Rationale for the design: “The two reviews with a similar scope to ours
included primarily healthy preschool children and were published 5–7
years ago [31, 32]. Although both found that interventions were effective in
improving FMS, these articles were methodologically limited and therefore
failed to provide solid evidence of the effectiveness of FMS intervention in
preschool children” (p. 2047).
For reviews of research, AOTA Level of Evidence: Level I Evidence

Method

Primary methods to answer research question: Systematic literature search
Variables: population, intervention, comparator, outcome, & study design
Keywords: children preschoolers, any type of intervention aiming at
increasing FMS and reporting duration, frequency & dose, control group
with usual childcare or kindergarten, motor skills, running, hopping,
balance skills, controlled trial, randomized control trial.
Databases: CINAHL, Embase, MEDLINE, PsycINFO, PubMed, Scopus,
and Web of Science
Procedures:
o Initial search
o Repeated and broadened search
o Teams of reviewers went through the studies found & determined
eligibility based on criteria for PICOS
o Studies were given strong, moderate, or weak scores based on eligibility
criteria
o Authors of 14 studies were contacted to obtain missing information
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o Meta-analysis was performed
-data was extracted and checked for accuracy
- “studies that provided the number of participants, measures of baseline,
and post-test values for total FMS proficiency, subscales or single motor
skill items were included” (p. 2048).
-post intervention values were taken
-outcome data for total FMS proficiency was pooled after conversion to the
TGMD-2 test
-between-group standardized mean differences (SMD_between)
-SMD_between were combined to get total SMD
o Investigation of heterogeneity, subgroup, and exploratory analyses
o GRADE approach used to categorize certainty in effect estimates for all
reported outcomes as high, moderate, low, or very low.
Filters

Research Designs included and not included: controlled trials, randomized
control trials
Inclusion and exclusion criteria
Total references found: 17558
Process for eliminating references:
o Duplicates removed (n = 9984)
o Records excluded based on title or abstract
-special population n=438
-age n = 4117
-study protocol n = 307
-FMS not assessed n = 3460
-no CT or RCT n = 1489
-other n = 132
o Full text articles assess for eligibility, n = 41 now
-Full text articles excluded:
-FMS not assess n = 3
-No CT or RTC n = 2
-Missing baseline data n = 3
-other n = 3
Studies included in systematic review n = 30
OTHER
o Year criteria: year database was formed-August 2015
o Records then excluded based on title, abstract, special population
(intervention had to happen at a specialized institution (childcare or
kindergarten)), age (2-6 years), study protocol (intervention > 4 weeks),
FMS not assessed, no CT or RTC, other
o Missing baseline data
o English or German
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Results

Description of the articles:
30 articles were used for the systematic review, 26 were used for the metaanalysis.
Analysis/theme one: Study Characteristics
o 12/30 of the studies took place in the US
o 15 RTCs and 15 CTs,
o Duration of intervention ranged from 6 weeks to 20 months, frequency
of intervention ranged from daily to once per week
o All interventions were either structured FMS sessions with additional
unstructured physical activity time or only unstructured physical activity
time.
Analysis/theme two: Risk of Bias
o 8/30 studies had high methodological quality
o 11 of studies had >100 participants
o 6 studies applied intention-to-treat analyses
o 9 studies had insufficient information to score the randomization
techniques
Analysis/theme three: Effects of Interventions to Improve Fundamental
Movement Skills
o Findings from 26/30 of the studies were aggregated and included in
different meta-analysis calculations.
o “Thirteen [36, 40, 41, 43–45, 49, 52, 68, 69, 72,73, 75] out of 26 studies
which measured overall motor proficiency (total FMS score) showed small
effects of the intervention programs on the INT compared with CON
(weighted mean SMD_between = 0.46, 95% CI 0.28–0.65; I2 = 83%, Fig.
2a)” (p. 2058).
o “The subscale-specific analyses revealed large effects of intervention
programs on the OCS in 11 [36, 38–40, 51, 54, 55, 60–62, 74] out of 26
studies…” (p. 2058).
Analysis/theme four: Subgroup and Exploratory Analyses
o Duration of intervention and gender were both explored.
o Shorter intervention studies showed significantly higher effect sizes on
overall FMS
o There was no clear picture regarding characteristics of the interventions
that explained gender differences in results
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Authors’
Discussion
and
Conclusion

Idea one: Interpretation of Overall, Subgroup, and Exploratory Analyses
o Shorter intervention duration showed larger effect size
o Based on the GRADE scale there is little confidence in the effect
estimates and is very probable that the actual effect size is larger or smaller
o Although there are clear gender differences for FMS, not enough studies
scrutinized gender effects
Idea two: Strengths and Limitations
o Teams of reviewers worked independently and in pairs to select eligible
studies, assess risk of bias, and extract data
o Used GRADE approach to rate certainty in the evidence and presented
findings
o Results are limited by shortcomings of the studies that were eligible for
review
o Ratings of very low certainty for intervention effects
Idea three: Implications for Clinical Practice
o Proficiency in FMS is related to relevant aspects of health
o Improving motor skill development may provide enhanced opportunities
for the development of perceptual, social, and cognitive skills
o All aspects of FMS should and can be taught in childcare, kindergarten,
or similar settings, including object control skills, locomotor skills,
balance, or more complex FMS tasks
o Scientifically, the best strategy to improve FMS in young children has
yet to be determined
Consistent findings:
o There are positive effects of childcare- or kindergarten-based
interventions on FMS proficiency in young children.
o Shorter duration interventions have better effect sizes
Inconsistent findings
o Why effect sizes are larger for male children
o Which intervention for FMS is best

Authors’
Limitations

Results were “limited by the shortcomings of many of the studies that were
eligible for review and led to the ratings of very low certainty for the
intervention effects” (p. 2064). Large variation in intervention content,
duration, and intensity.

Authors’
Implications
For Practice
and Future
Research

Based on the review, “all aspects of FMS should and can be taught in
childcare, kindergarten, or similar settings, including object control skills,
locomotor skills, balance, or more complex FMS tasks, preferably by the
integration of an expert teacher and by intervening over time” (p. 2064).
More theory driven research should be done to find the most effective
intervention components, as well as possible modifications by age, gender,
obesity, physical activity, perceived motor competence, physical fitness,
characteristics of the setting, and teachers.

191

