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KEYNOTE SPEAKERS

MOTOR ASSESSMENT IN CHILDREN AND ADULTS WITH DEVELOPMENTAL COORDINATION
DISORDER (DCD)
Anna L. Barnett
Centre for Psychological Research, Oxford Brookes University, United Kingdom; abarnett@brookes.ac.uk

DCD was first included in the DSM over 30 years ago, and describes a condition where ‘acquisition and execution of
coordinated motor skills is substantially below that expected given the individual’s chronological age’. The latest international
recommendations on DCD (Blank et al., 2019) recognize its persistence into adulthood, common co-occurrence with a range
of social-emotional and other learning difficulties, and significant impact on participation in everyday life. Assessment of
motor skills is important to help identify those with DCD, to assist in making a formal diagnosis, to understand the nature
of the motor difficulties and thereby plan how best to support individuals. Assessment can take various forms and may
differ for researchers and practitioners. For the latter, different sources of information and informants help provide a more
holistic view and may be used in a cycle of description, intervention planning and monitoring. Different approaches to
motor assessment and the type of methods and tools employed will reflect the purpose of assessment, the discipline
of the assessor, and the types of motor skills considered to be most important. The DSM-5 makes a broad distinction
between ‘gross’ body movement and ‘fine’ movement of the hands to describe the range of motor difficulties experienced
by individuals with DCD. However, if games and sports skills are prioritized in assessment, hand function may not be a
focus. In this presentation I will consider two types of assessment that address this issue, with illustrations from my own
work. Firstly, I will focus on two standardized tests widely used in the field of DCD, the Movement ABC-2 as a measure
of general motor competence (including hand skills) and the Detailed Assessment of Speed of Handwriting (DASH) as a
measure of an important classroom skill, critical for educational achievement. The development of new editions of both
tests will be outlined. Secondly, with examples from our lab work at Oxford Brookes University I will illustrate how detailed
movement analysis can help us better understand the handwriting difficulties of individuals with DCD. Finally, I will reflect
on current practice and suggest directions for future work to help us improve the motor assessments used with children
and adults with DCD.
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PREVENTING DECLINE IN PHYSICAL FUNCTIONING IN OLDER ADULTS. WHAT MAKES A
SUCCESSFUL COMMUNITY-BASED, PHYSICAL ACTIVITY PROGRAMME?
Afroditi Stathi
University of Birmingham, School of Sport, Exercise and Rehabilitation Sciences, Birmingham, UK; A.Stathi@bham.ac.uk

1

8

This talk will draw information and examples from the REtirement in ACTion (REACT) study, a pragmatic randomized
controlled trial (RCT), to discuss areas for consideration when designing community-based active ageing programmes to
ensure successful implementation. Study background: Mobility limitation in older age reduces quality of life, generates
substantial health and social care costs and increases mortality. The REACT trial aimed to establish whether a communitybased active ageing intervention could prevent decline in physical functioning in older adults already at increased risk
of mobility limitation. Methods: Physically frail or pre-frail older adults (65 years and older; Short Physical Performance
Battery (SPPB) score 4-9) were recruited into a multi-centre RCT with parallel process and health economic evaluations.
Recruitment was primarily via 35 primary care practices across three sites in England. Participants were randomly assigned
to receive brief advice (three healthy ageing education sessions) or a 12-month, group-based, multimodal exercise and
behavioural maintenance programme delivered in fitness and community centres. The primary outcome was change in
lower limb physical function (SPPB score) at 24 months. Findings: 777 participants (mean age 77.6, SD 6.8; 66% female;
mean SPPB score 7.37, SD 1.56) were randomised to the intervention (410) and control (367) arms. Primary outcome data
at 24 months were provided by 628 (80.8%) participants. At 24-month follow-up, SPPB score was significantly greater in
the intervention arm (mean 8.08, SD 2.87) compared with controls (mean 7.59, SD 2.61), with an adjusted mean difference
of 0.49 (95%CI: 0.06 to 0.92). The difference in lower limb function between intervention and control participants was
clinically meaningful at both 12 and 24 months. The intervention plus usual care was cost-effective versus care alone over
the two-year time of REACT. REACT had low attrition rates (19% at 24 months) and high adherence. Engagement with the
REACT intervention was associated with positive changes in exercise competence, relatedness, enjoyment and perceived
physical, social and mental well-being benefits. Interpretation and implications for practice. A relatively low-resource, oneyear multi-modal exercise and behavioural maintenance intervention can help older adults retain physical functioning
over a 24-month period. Contrary to the belief that older age comes with an inevitable decline in physical functioning,
the REACT study provides evidence that this decline can be delayed with relatively modest lifestyle changes. Multimodal
exercise at least once a week is enough to gain clinically meaningful benefit in lower limb functional ability. The talk will
conclude with summarizing key innovations of the REACT programme and discussing key points for consideration when
designing community-based, active ageing programmes.
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KEYNOTE SPEAKERS

BIOMECHANICS AND MOVEMENT VARIABILITY TO ANSWER QUESTIONS IN MOTOR
DEVELOPMENT
Nick Stergiou1,2,3,4
Division of Biomechanics and Research Development, University of Nebraska at Omaha, NE, USA; nstergiou@unomaha.edu
Department of Biomechanics, University of Nebraska at Omaha, NE, USA
3
Center for Research in Human Movement Variability (MOVCENTR), University of Nebraska at Omaha, NE, USA
4
Department of Environmental Agricultural and Occupational Health, University of Nebraska Medical Center, NE, USA
1
2

An optimal level of variability enables us to interact adaptively and safely to a continuously changing environment, where
often our movements must be adjusted in a matter of milliseconds. A large body of research exists that demonstrates
natural variability in healthy movement such as gait and posture (along with variability in other, healthy biological signals
e.g., heart rate), and a loss of this variability in sports injury, as well as in a variety of neurodegenerative and physiological
disorders. In this Keynote, I present updates in this field of research with emphasis in motor development. Our recent
efforts are concentrated on the innovative “next step” that goes beyond the many descriptive studies that characterize
levels of variability in various populations. Our research aims to eventually devise novel interventions and technologies
that will harness the existing knowledge on biological variability and create new possibilities for those in need to improve
performance and/or restore their decreased physical abilities.
DISCLOSURE STATEMENT
This work is supported by the Center for Research in Human Movement Variability of the University of Nebraska at Omaha,
the NU Collaborative Initiative, the NSF (2124918), the NASA (SFDA 43.008), and the NIH (P20GM109090, R01NS114282,
R15AG063106).
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THE DEVELOPMENT OF BEHAVIORAL FLEXIBILITY
Karen E. Adolph
Department of Psychology, New York University, New York, NY USA; kea1@nyu.edu

10

Flexibility—the ability to tailor motor actions to changing conditions—is the hallmark of functional motor behavior. It is
the creative, generative aspect of motor skill that enables solutions to new motor problems in the moment—a process
of “learning to learn.” Indeed, flexibility is essential to functional, adaptive action because the body and environment are
always in flux. During infancy, body-environment relations are especially novel and variable: Body growth is dramatic,
new motor skills emerge, and the accessible environment expands. In short, infants’ everyday activity entails a continual
process of perceiving and exploiting possibilities for action. Thus, infant obstacle navigation provides a useful illustration
of behavioral flexibility. In real time, infants must generate perceptual information through visual and haptic exploration
as they approach the obstacle, discriminate the relevant body-environment relations that specify possibilities for action,
and discover new solutions by exploring and testing alternatives. In developmental time, flexibility is acquired slowly
over weeks of everyday experience. For example, when infants first learn to crawl and walk, they plunge indiscriminately
over the brink of impossibly high drop-offs and steep slopes. Over weeks of everyday crawling and walking experience,
their judgments become increasingly accurate until they perceive with adult-like precision whether and how to safely
navigate the novel obstacles. Experienced crawlers and walkers display three critical aspects of flexibility: They select their
actions adaptively; they modify their ongoing actions; and they find alternative solutions on the fly. However, learning
does not transfer from earlier to later developing perception-action systems. Crawling and walking entail different bodyenvironment relations, and old exploratory movements no longer yield the requisite perceptual information. So how do
infants acquire behavioral flexibility to cope with a variable body in a variable world? During everyday activity in each
locomotor posture, infants accrue immense amounts of self-initiated, time-distributed, variable, error-filled practice.
Formal models with simulated robots show that infants’ natural practice regimen is ideal for acquiring flexible, functional
motor behavior. Video uniquely captures the richness and complexity of motor behavior. Thus, sharing and reusing video
will increase scientific transparency, enhance reproducibility, accelerate research discoveries, and speed progress.
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CONGENITAL ANOMALIES: THE ROLE OF MICROSURGERY AND REVASCULARIZATION IN
MODERN MANAGEMENT
Panayotis N. Soucacos, MD, FACS (Hon)
Orthopaedic Research & Education Center (OREC), Attikon University Hospital, Athens, Greece; elizabethojohnson@gmail.com

14

Reconstructive microsurgery in the management of congenital anomalies is aimed at providing the ability to control
placement of the hand in space, good skin cover with adequate sensibility and satisfactory power grasp and precision
handling. Early correction of skeletal alignment is vital. As such, extra bones, malpositioned bones, and fusions between
adjacent bones should be dealt with in order to allow normal growth and development. Although several congenital
upper extremity anomalies may be treated using various microsurgical techniques, microvascular autotransplantation in
reconstructive surgery of congenital anomalies brings versatility to reconstruction of the upper limb that has previously
not been available. These procedures allow for transplantation of skin flaps in one stage, and the transplantation of
vascularised joints and/or growth centers. In addition, they offer the opportunity to reconstruct digits by transplantation
of homologues from the foot. Long-term studies have shown the usefulness of microvascular toe transfer in the treatment
of adactyly with the incorporation of the transferred digit into grasp-and-pinch function. Morbidity to the donor site is
almost negligible, and the functional improvement to the hand is reasonably good considering the young age of the
patients. Functional results are limited by the lack of full motion, soft-tissue contractures, sensory recovery, and the delay
in cortical reeducation. The use of free fibular transfer for long bone deformities of the forearm has been shown to provide
bony union as well as growth. In selecting a reconstructive procedure, surgeons must consider various factors such as,
patient age, vessel availability, and lack of other possible reconstructive options. In reconstruction of congenital hand
anomalies, the importance of digit positioning to provide prehensile pinch and grasp as the ultimate goal needs to be
emphasized so that opposing fingers rather than cosmetic fingers result in effective hand use. In the selection process
among reconstructive alternatives the surgeon must consider factors related to both aesthetic improvement of the hand,
as well as long-term functional return.
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GAIT ANALYSIS AS A TOOL TO EVALUATE MOTOR DEVELOPMENT IN CHILDREN WITH
CEREBRAL PALSY
Dimitrios Metaxiotis
Consultant orthopaedic surgeon, Pagageorgiou General Hospital, Thessaloniki, Greece

Cerebral Palsy (CP) is a group of permanent, but not unchanging, disorders of movement and/or posture and of motor
function, which are due to a non-progressive interference, lesion, or abnormality of the developing/immature brain.
The spastic type is by far the most common type of CP which causes secondary problems (muscular contractures and
abnormal bone growth) often cause deterioration in function as the child ages. Subjective methods such as Gross Motor
Function Measure have been used to describe gross motor development in children with CP. Evaluation and treatment
of the motor effects on ambulatory ability are the most common musculoskeletal problems when treating children with
CP. To understand and develop a specific treatment plan for children with gait impairments due to CP, orthopaedists
have to have a good understanding of normal gait, understand measurement techniques used to evaluate gait, and be
able to evaluate pathologic gait. Gait analysis can be used as a clinical tool to precisely document an individual’s gait
parameters at any point in time. Instrumented three-dimensional gait analysis offers a dynamic, accurate and objective
method for documenting gait disorders. The components of gait analysis include videotaping, kinematics, kinetics,
dynamic electromyography, energy consumption and dynamic pedobarography. Limitations of clinical gait analysis data
are linked to external measurements used to estimate the movement of internal structures. These limitations include:
marker placement on anatomical landmarks, skin movement (soft tissue artefacts), definition of joint centers, definition
of anatomical axis respecting anatomical and clinical reality, and deformation of the segments (esp. foot). However gait
analysis is very useful for documenting the progression of CP, understanding the pathophysiology of gait impairment
and evaluating the impact of growth with or without interventions such as botulinum toxin injections or surgery. Gait
analysis offers an insight in the CP gait so that treatment strategy can be oriented on primary and secondary problems
on CP gait avoiding the compensatory adaptations. Consequently, gait analysis should be considered to be not only a
validated clinical method but also an essential research tool in the evaluation of delayed motor development in children
with cerebral palsy.
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MOTOR DEVELOPMENT FOR SPORTS AND PERFORMANCE IN ELITE YOUTH
Georgios G. Ziogas
Sportsclinic Thessaloniki, Human Performance Laboratory, Thessaloniki, Greece; gziogas@sportsclinic.gr

The aim of this review is to gain an understanding of the factors affecting motor and skill development in talented young
athletes, and whether these factors are taken into consideration in team sports, when high performance and winning are
the main targets. Based on more than twenty years of testing and performance analysis in elite talented athletes, these
factors are analyzed and those that receive the most and least attention are presented. Also factors that pose the greatest
obstacles for future success are discussed. In addition, differences in skill development planning are presented between
talented young football players who participate in elite Greek football academies which are under the management of a
professional football clubs, vs young talented football players who participate in stand-alone academies.
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THE ASSESSMENT OF MOTOR DEVELOPMENT: TIME TO REASSESS OUR ASSESSMENTS
Sz-yan Wu1 and Jody L. Jensen2
Sz-Yan Wu, Postdoctoral Researcher, Institute of Physical Education, Health & Leisure Studies, National Cheng Kung University,
szyanwu@gs.ncku.edu.tw
2
Department of Kinesiology & Health Education, The University of Texas at Austin, USA, JLJensen@austin.utexas.edu
1

Proficiency in fundamental motor skills (FMS) has been considered an indicator of physical independence in activities
of daily living (ADL). Typical FMS assessments, however, may not have adequate test specificity to distinguish children
who have sufficient (by traditional standards) physical skills yet fail to demonstrate the proficiencies needed to maintain
healthy practices. In Study 1 we examined whether motor proficiency is over-estimated by assessments of FMS for
typically-developing children (TD, n = 17) and children on the autism spectrum (AS, n =13) (Total n=29; Mage = 9.7 ±
1.6 years). We compared FMS outcomes from the Bruinincks-Oseretsky Test of Motor Proficiency 2nd Edition (BOT-2) with
performance outcomes of advanced movement skills (AMS – higher-ordered skills requiring coordination of multiple
body segments/systems in a dynamic task of high complexity). Results: Reduced ceiling effects, indicating better test
specificity, were revealed in AMS tests, showing more positive/right skewed scoring distributions. This discrepancy was
even greater in children with AS. These findings support a need to build movement ability beyond the necessary, but
not sufficient, FMS proficiency and ADL independence to foster an even more active and healthy lifestyle. In Study 2 we
explored the predictive relationship between motor competence and physical health in late childhood and adolescence.
Similar to Study 1, we compared the outcomes on the AMS activities with two subtests specific to locomotor/balance
skills from the BOT-2. A total of 88 participants (9-12 years) completed measurements of body adiposity, FMS and AMS
test items. Density plots and skewness and multiple linear regression modeling was used to compare children’s motor
proficiency and the predictability of % Body Fat (%BF). Results: Findings showed a reduced ceiling effect for AMS noted by
a greater positive/right skewness (0.09) compared to BOT-2 total scores (-0.49). In the model predicting %BF, controlling
for gender and age effects (p < .001, R2 = .39), AMS total score was a significant predictor (beta = -0.92, p =.03), stronger
than the BOT-2 standard score (beta = -0.24, p =.22). From these results we concluded that competence in AMS refines
the relationship between movement competence and health status in late childhood. In both studies, we observed low
explanatory power of FMS compared to AMS. Inadequate specificity and scalability of effort and complexity in typical
tests of motor competence may lead to late or missed opportunities to recognize individuals who become inactive and
unhealthy due to insufficient motor competency.
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THEORY-DRIVEN INTERVENTION FOR IMPROVING REACTIVE BALANCE CONTROL IN THE
ELDERLY
Adamantios Arampatzis
Department of Training and Movement Sciences, Humboldt-Universität zu Berlin, Germany; a.arampatzis@hu-berlin.de

20

It is well known that older compared to young adults show a decreased recovery performance after unexpected
perturbations leading to a higher occurrence of falls. However, older people are able to adapt to locomotor perturbations
evidencing a plasticity in their adaptational potential that might be important to identify intervention strategies for fall
prevention. In our opinion, exercise-specific perturbations that might happen during daily activities cannot be an effective
strategy for fall prevention because it is very difficult, if at all possible, to identify every specific perturbation leading
to falls during the daily life. A more generic exercise intervention including the mechanisms responsible for dynamic
stability control may allow older adults to learn and effectively use these mechanisms for improving their balance ability.
Therefore, our idea is to develop a training program exercising the mechanisms of dynamic stability (increase of base
of support and counter rotation) in the presence of perturbations. In a recent series of experiments we found that, in
the presence of perturbations, the central nervous system generates wider, less unstable and less complex basic muscle
activation patterns , making the motor execution less prone to the influence of disturbances. Therefore, we anticipate
that the execution of different motor tasks in the presence of perturbations increases the demand on the neuromotor
system to perceive sensory signals and to generate appropriate motor commands, thus facilitating the sensory-motor
integration. We used a three-component approach to regulate the demand of the perturbation-based intervention, where
we modified training device, type and complexity of exercise resulting in a repertoire of 165 different exercises. In three
control randomized studies we examined the effectiveness of our perturbation-based intervention. We found relevant
improvements in muscle strength, static and reactive balance performance. Furthermore, the found enhancement in
reactive recovery performance and in muscle strength were significant already after three weeks of exercise. In conclusion,
exercising the mechanisms of dynamic stability in the presence of perturbations is an efficient training approach that
reduces the intrinsic fall risk factors in older adults after a short time period. The ability of the perturbation-based exercise
to enhance the robust modulation of control signals by the neuromotor system to adapt to demanding conditions might
be related to the efficacy of the applied training.
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DANCE BASED INTERVENTIONS FOR IMPROVING PSYCHOMOTOR FUNCTIONS IN
COMMUNITY DWELLING OLDER ADULTS
Patricia A. McKinley
(ret) McGill University, School of Physical and Occupational Therapy, Montréal Québec, Canada; patricia.mckinley@mcgill.ca

The aim of this presentation is to give an overview of the following: why dance is an important component for healthy
aging; issues confronting older adults when participating in dance classes/interventions aimed to promote health and
well-being; critical elements in a dance intervention to promote success and persistence in a program; critical elements
to consider when teaching choreography to a naïve population of seniors; pointers for planning a dance study for the first
time. This is information is based on my studies over the past 20 years, as well as those of others. An example of our recent
dance study (AUDACE, Fortin etal) using these critical elements is presented (Broadway Song and Dance for persons in
later stages of Parkinson’s disease). The effect of Virtual Platforms on a dance program (Broadway Boogie) is also discussed.

21
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VISUAL FEEDBACK DRIVEN EXERCISE: IMPLICATIONS FOR FALL PREVENTION TARGETED
PROGRAMMES IN THE COMMUNITY
Vassilia Hatzitaki
School of Physical Education and Sports Sciences, Aristotle University, Thessaloniki, GREECE; vaso1@phed.auth.gr

Exercising visually guided weight shifting with provision of augmented performance feedback, also known as exercise
gaming (exergaming), has expanded over the late years. Several visual feedback protocols, systems, and devices have
been developed and commercialized promising an effective means of improving balance and locomotion in community
dwelling older adults and pathological populations. The ecological validity of such systems however is questionable. A major
challenge is how efficient this type of exercise is for preventing falling in older adults when considering the unexpected
and unpredictable daily life circumstances causing of fall. With visual feedback driven exercise, an internal visuo-motor
transformation of the specific motor task is acquired enabling anticipatory control and use of prediction. However, the
generalization of the acquired visuo-motor transformation to daily life sensory-motor tasks is limited. In addition, older
adults exhibit greater reliance on prediction due to central and peripheral limitations which slow information processing
and reduce perception-action coupling. Overreliance on predictive control has been associated with increased risk of
falling. In this talk, we present research evidence to address the above issues by focusing on the following questions:
• how the human brain uses visual motion cues and performance feedback to learn novel visuo-motor tasks
• whether this capacity is retained in old age
• how effective visual feedback driven exercise is for improving static and dynamic balance control in old age
• what are the visual stimuli and feedback characteristics that optimize the benefits of visual feedback driven exercise
22

• which are the challenges of future research targeting at enhancing the benefits of visual feedback driven
exercise for fall prevention
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VIRTUAL REALITY AND GAMIFICATION OF REHABILITATION INTERVENTIONS? LET’S GET
SERIOUS!
Dimitris Fotopoulos1, Vassilis Kilintzis1, Achilleas Chytas1, I Ladakis1, Theodoros Loizidis2, and Ioanna
Chouvarda1
1
2

School of Medicine, Aristotle University of Thessaloniki, Greece; ioannach@auth.gr
Theodoros Loizidis Apokatastasi LTM, Thessaloniki, Greece

The aim of this work is to tackle several open issues and challenges as regards gamified approaches for motion rehabilitation.
Such programs aim at locating motor deficits and at guiding the regain of motor control for patients after stroke or other
cerebral pathology. The gamification of the rehabilitation program, through the introduction of game-specific techniques
and design concepts that facilitate the repetition of specific movements via game scenarios, has gained attention as
possible addition to complementary or alternative rehabilitation programs. A gamified rehabilitation program promises
to reduce the monotony and gain patient’s attention, as well as preserve motivation to attend and maintain compliance
to the ‘prescribed’ program, via virtual incentives through the game, goal-oriented tasks, and real-time feedback in the
form of points and other in-game rewards. This technology-based procedure can be combined with ICT modules for
data transmission, management and analysis that enable the healthcare professional to record and monitor patient’s
compliance and progress with quantitative data and make possible the remote monitoring and analysis of patients’ stored
data, for treatment evaluation and adaptation. In this direction, a ‘gaming as a health service’ (GaaHS) platform is expected
to a) offer services that allow users to play games that are specifically prescribed and tailored to their condition, b) collect
and safely store the corresponding data, c) offer data analysis and reporting to the attending physician for rehabilitation
treatment monitoring purposes. Following, the MILORD platform (http://milord.med.auth.gr) for upper limb rehabilitation
is presented as an example and a basis for discussion. This including the design choices, the data management and access,
the whole architecture, the analysis of the data and use for decision making. Milord example is used to discuss the steps
for building a GaaHS for upper limb motion rehabilitation, in terms of prescription, application of therapeutic intervention,
Monitoring/Data Collection, analysis of progress, and evaluation. Several challenges are highlighted while progressing
from the gamification concept to the actual service, in terms of Game design, Game Data Analysis, Platform and Health
Service Challenges. Discussion of these challenges serves as the basis for a GaaHS framework.
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THE NEW MOVEMENT ABC-3 CHECKLIST: IMPROVED ALIGNMENT BETWEEN TEST AND
CHECKLIST
Sheila E. Henderson
Department of Psychology and Human Development, UCL Institute of Education, University College London, United Kingdom;
se.henderson10@gmail.com

26

The current edition of the Movement ABC comprises a standardised performance Test (for 3-16 years) and a Checklist for
teachers to complete (spanning 5 -12 years). Since its publication in 2007, views of typical and atypical motor development
have changed in ways that have implications for the development of assessment instruments. The aim of this paper is to
outline the revision of our Checklist, which is used together with the Test to identify and support those with DCD, and
other movement difficulties. An expert panel with knowledge of the literature and clinical expertise began the revision
process by making both general and specific suggestions for improvements to both instruments. Extensive pilot work on
individuals with and without movement difficulties then followed. One of the main objectives of the project was to extend
the age range of both instruments and bring their structure into better alignment. The overall age range to be covered was
expanded to start at 3 years and go through to 25. By adopting the concept of Age Bands currently employed in the MABC
Test, we then developed the two instruments in parallel so that each would have three sets of age-appropriate items/tasks
sensitive to movement difficulties at ages 3-6, 7-11 and 12-25 years. Since our Checklist is designed to obtain qualitative
data on everyday life activities that will complement the objective data obtained during face-to-face testing, the item
content cannot mirror exactly that of a standardised test. Although organised under three similar headings: hand skills,
aiming & catching and balance & coordination, the items in the Checklist were further sub-divided to reflect he wide range
of everyday contexts in which the hand is used: self-help, classroom activities and drawing/writing and keyboarding.
After pilot trials, each of our 3 Checklists contained a total of 40 Items to be rated on a new 4-point scale by teachers and
parents with an additional self-report version for the older group. A second objective of the project was to review the
non-motor section of the Checklist in the light of recent thinking about motor development. In addition to clarifying the
behavioural observation section already in the Test and Checklist, new sections which allow assessors to record the way
motor difficulties impact on the everyday life of those involved were added. Selected pilot data and case studies will be
presented to illustrate these developments.
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USING THE STANDARD ERROR OF MEASUREMENT AND CONFIDENCE INTERVALS TO MAKE
DECISIONS BASED ON THE CHILD’S MOTOR ASSESSMENT RESULTS
Dale Ulrich
School of Kinesiology, University of Michigan, Ann Arbor MI, USA; ulrichd@umich.edu

The aim of this panel presentation is to summarize the basics of using the standard error of measurement (SEM) and
confidence intervals (CI) to assist professionals and researchers in making more accurate decisions rather than using the
child’s raw or observed score on a motor development test. We can assume that all test scores possess some random
or systematic error. Common sources of error will be briefly discussed in an effort to reduce them. The SEM provides
information on the typical amount of error in a test score. The standards for educational and psychological testing (2018)
require test developers and publishers to provide an estimate of the precision of the test scores in the form of the SEM
for various subgroups within the national standardized norms. Unfortunately it is difficult to locate any guidelines for
interpreting the size of the SEM. I will present one option on evaluating the size of the SEM. The Standards also suggest
that CIs be constructed as part of the normative tables. Currently, the more common CIs on newer editions of motor
development tests are provided for the 90 and 95 percent confidence levels. The Movement ABC-2, the BOT-2, and the
TGMD-3 all provide tables indicating the precision of scores used in the test along with CIs for selected subgroups of
children. I will discuss future research that needs to be conducted and published on more subgroups of children that are
absent from these test manuals (e.g. DCD, ASD, low performers and high performers, age groups). The last part of the
presentation will briefly center on the applicability of the SEM and minimal detectable change for motor development
intervention research.
27
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IDENTIFICATION OF CHILDREN AT RISK FOR DEVELOPMENTAL COORDINATION DISORDER
WITH QUESTIONNAIRES
Marina M. Schoemaker
University of Groningen, University Medical Centre Groningen, Department of Human Movement Sciences, Groningen, The
Netherlands; m.m.schoemaker@umcg.nl

28

The aim of my presentation is to highlight that questionnaires can be helpful in identification and assessment of DCD.
Questionnaires filled in by parents or teachers provide valuable information about problems with the performance of
Activities of Daily Living (ADL), which are central to criterion B of the Diagnostic criteria for DCD. In addition, questionnaires
can be used to identify children at risk for DCD. Although several questionnaires are available, only the Developmental
Coordination Disorder Questionnaire (DCDQ) is researched well enough to be recommended in the International Clinical
Practice Guidelines, and only in populations at risk for DCD. Population-based screening for DCD is discouraged, as the
sensitivity of most available questionnaires is too low. A relatively new questionnaire to assess ADL is the DCDDaily
Questionnaire. It is the first instrument to assess a broad range of 23 ADL that children with DCD struggle with every day,
covering activities in the domains of self-care, gross motor skills and fine motor skills. A unique feature of this instrument is
that parents not only rate the quality of performance of their child for each activity, but also how often children perform an
activity compared to their peers, as a measure of participation, and whether it took their child longer to learn a particular
activity compared to peers. Research with this questionnaire revealed two interesting findings. First, although a group
of children with DCD performed worse on all activities measured with the questionnaire according to their parents, they
participated less in only 6 out of 23 activities. This implies that their poor performance is not due to lack of participation.
Second, we unraveled how performance, participation and learning relate to each other in two studies. A delay in learning
was a predictor of poor performance, but not of less participation. This signifies that assessment of delays in learning
are important, as early detection of delays in learning can lead to intervention to prevent performance difficulties.
Moreover, poor performance was a predictor of less participation. But less participation did not predict poor performance.
Consequently, interventions that aim to improve performance of ADL may also reinforce children’s participation in those
activities. The interrelatedness of the concepts performance, participation and delays in learning of ADL makes it important
to assess them all, both for identification and task-specific intervention.
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IN-SCHOOL INTERVENTIONAL MANAGEMENT FOR CHILDREN AND ADOLESCENTS AT RISK
FOR DCD: THE ROLE OF MOTOR ASSESSMENT
Thomas Kourtessis
Physical Education & Sport Science, Democritus University of Thrace, Komotini, Greece; tkourtes@phyed.duth.gr

The purpose of this presentation is to outline the role of motor assessment in an ongoing project of in-school management
of students with movement difficulties. The project is being implemented since 2011, and motor assessment lies at the
heart of the action. The holistic approach of the Movement Assessment Battery of Children-2 (Henderson, Sugden &
Barnett, 2007) has been adopted as the basic framework. So far, 181 students have been assessed at least once, while
86 of them underwent to one or more annual re-assessments. Therefore, the need for, at least one-year, intervention
has been arisen in 86 cases. So far, at least half of the students have been significantly improved regarding both inschool and off-school motor behavior. The project is a good proof that school constitutes an ideal place for intervention
management, since it offers a well-structured environment in which all different actions and phases of such a project
can be implemented. However, several issues have been emerged, making the implementation of the initial plan a real
challenge. The main issue is the large amount of assessment data which, at some point exceeds the ability of the school
to manage. A second major issue is the low ability of the educators to, correctly, identify the children who should be
referred for motor assessment. Only 43.5% of the educators’ referrals were confirmed by motor assessment as having
movement difficulties or being “at risk”. That means that 56.5% of the referrals were false. The cost of unnecessary motor
assessments is a significant drawback. A third issue is teachers’ and parents’ misinterpretation/over-estimation of the
motor assessment’s typical scores, which has led to withdrawals. A final and crucial to the continuation of the project
issue is the educators’ resistance to change which has led to a decreasing motivation to “carry” the demands of the project.
One should consider that for every case of motor assessment there are several available outcomes which include a large
amount of information regarding the child’s motor development domain which, in some cases, instead of being a useful
tool, constitutes a heavy (if not unbearable) load. Conclusively, it seems that even though school is the ideal place for the
intervention management of children with motor difficulties, and motor assessment is an integral part of this process, the
difficulty of the educators to handle the demanding nature of the outcomes may compromise the long-term continuation
of such important projects.
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FLEXIBILITY AND PLANNING IN MANUAL SKILL: THE DEVELOPMENT OF OBJECT FITTING
Jeffrey J. Lockman1, Wendy P. Jung1 and Bjorn A. Kahrs1
1

32

Department of Psychology, Tulane University, New Orleans, LA, USA; lockman@tulane.edu

Fitting objects into apertures is required when we perform many tasks of daily living. We fit objects into apertures when
we button clothes, insert keys into locks, or place objects into containers. The advances that underlie children’s gains in
the prospective control of action during object fitting are poorly understood, however. Prior studies of object fitting have
mostly focused on outcome measures that are binary in nature: does a child insert a shape into a corresponding hole
or does a child pre-align an object before inserting it into an aperture. By contrast, we adopt a process-based approach
to understand the development of object fitting, and more generally, the prospective control of manual action. In our
process-based approach, we use motion tracking technology to examine how children between 16 to 36 months of age
engage in spatial planning and control manual action as they attempt to align an object with an aperture. In Study 1, we
describe how young children begin to coordinate translations (lateral displacements) and rotations (orientation changes)
as they transport a rod to align it with a slot. In Study 2, we attach a handle to the object to increase the spatial demands
associated with planning and the manual control of action. Across studies, the results reveal important developmental
changes in the prospective control of manual action during the early childhood years. These changes reflect advances in
spatial coordination and flexibility as young children attempt to align an object with an aperture. Younger children mostly
use a two-step approach in which they initially translate and subsequently rotate an object to align it with an aperture. By
contrast, older children evidence more advanced spatial planning and flexibility by integrating translational and rotational
components as they transport the object to the aperture. With age, children also display more efficient translation of
the object, covering shorter distances to the aperture. Collectively, the findings provide new insights into how children
become more planful and flexible as they relate their manual actions to the an object’s spatial structure and aperture
during fitting.
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INFANTS’ LEARNING FROM MANUAL ACTIONS
Amy Needham
Vanderbilt University, Peabody College, Nashville, TN, USA; amy.needham@vanderbilt.edu

Early visual-motor experience is important for learning how to move the body through space, as evidenced by deprivation
studies in animals and experimental studies in young human infants. Specifically, correlated visual-motor experience may
be important for the development of skilled motor movements. Would enrichment of infants’ correlated visual-motor
experiences enhance their object-directed actions? If so, would this enrichment also be advantageous for infants with
developmental disabilities? To answer these questions, we gave infants (those who were typically developing and those
with Down syndrome) the opportunity to engage in enriched correlated visual-motor behavior using ‘sticky mittens.’
Infants in these studies were too young to engage in successful reaching and grasping behavior independently, but the
sticky mittens allowed them to just swat at a toy and move the toy through their visual field, bring it closer to their face
for visual or oral exploration, etc. Infants who received this enrichment subsequently showed more object engagement
including more object exploration (in typically developing infants) and shorter latencies for object contact (in infants with
Down syndrome) compared to infants who received very similar object experiences that did not contain correlated visualmotor information. These findings suggest that enriching infants’ correlated visual-motor experiences can help promote
object engagement, which could in turn benefit other related skills such as fine motor skill development and learning
about objects.
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VARIABILITY, FLEXIBILITY, AND PLASTICITY IN INFANT MOTOR DEVELOPMENT
Jaya Rachwani
Department of Physical Therapy, Hunter College, CUNY, USA; jaya.rachwani@hunter.cuny.edu

A major challenge for pediatric therapists is to understand and facilitate functional motor behavior. Although clinical
treatment and evaluations are typically geared toward improving and assessing isolated domains of motor behavior
following normative charts, this therapeutic approach leads to a deceptively consistent, rigid, and universal view of
motor development. Using empirical evidence about the development of postural, manual, and locomotor actions in
typical development, I will show that motor skill acquisition is better characterized by experience-induced intra- and
interindividual variability, behavioral flexibility, and neural plasticity in an every-changing body and world. During skill
acquisition, infants (1) display both intraindividual variability when performing the same skill and variability in the forms of
the skill compared with other infants; (2) flexibly modify ongoing actions, select different actions from their repertoire, and
create new actions on the fly to adapt to changes in the environment, and (3) respond to cultural and historical differences
in childrearing practices and everyday experiences, which in turn affect the age at which skills appear and the type of skills
infants acquire. Viewing motor development in terms of variability, flexibility, and plasticity have implications for clinical
practice. Therapy must include the optimal amount of variability, must be intense, and must start early. Interventions
and assessments must include self-generated, adaptive, and functional behavior rather than focusing on specific forms
and normative ages for skill onset. Overall, this symposium will benefit attendees by broadening and enriching their
understanding of the development of motor behavior.
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GROSS MOTOR VARIABILITY AND IMPAIRED MOTOR DEVELOPMENT
Laura Prosser
Department of Pediatrics, Children’s Hospital of Philadelphia, USA; ProsserL@email.chop.edu

Wide variability in practice is critical for motor development. The degree to which children with motor impairments
experience variability during motor practice is not well understood. Cerebral palsy is the hallmark condition for studying
impaired motor development because the central problem is disordered development of movement & posture. This
disordered movement & posture causes activity limitations, or functional deficits in mobility and self-care. We measured
and attempted to manipulate variability in motor experience – among several other constructs – during rehabilitation
therapy sessions in a randomized clinical trial, called iMOVE. Two variability measures were derived from video coding
analysis of therapy sessions. Frequency of variability (how often was there a change in motor behavior?) was measured
as the average duration of each individual activity bout. Magnitude of variability (how much variability in motor behavior
was observed?) was measured as the number of gross motor behaviors observed during each session. Only 31% of walking
bouts in the conventional therapy group and 50% of walking bouts in the iMOVE therapy group were less than 6 seconds,
in contrast to >80% of walking bouts being <6 seconds in typically developing children. There were no differences in
either variability measure (frequency or magnitude) between therapy groups, despite all other manipulated variables
(including independent practice time, error, child-initiation and difficulty level) being different between groups. Baseline
motor ability explained 38% and 44% of the variance in the two variability measures, respectively, with greater motor
ability associated with more variability in motor behavior. In summary, toddlers with CP experience less variability during
motor practice than their typically-developing peers and variability in motor behavior is related to the child’s motor ability.
The ability to manipulate variability may not be possible in combination with other priorities, such as independent practice
and encouraging child-initiated movements. Of note, the data presented are from therapy time only, and not a reflection
of free play time. There is a need for better approaches to measure & manipulate variability, in order to understand how
variability in practice is related to functional outcome in children with motor impairments.
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ASPECTS OF RELIABILITY AND VALIDITY OF THE PL-C QUEST, A SCALE DESIGNED TO
ASSESS CHILDREN’S PERCEIVED PHYSICAL LITERACY
Lisa M. Barnett1, Emiliano Mazzoli2, Steven J. Bowe3, Natalie Lander4, and Jo Salmon2
Institute for Physical Activity and Nutrition, School of Health and Social Development, Deakin University, Australia
Institute for Physical Activity and Nutrition, School of Exercise and Nutrition Sciences, Deakin University, Australia
3
Deakin Biostatistics Unit, Deakin University, Australia
4
Research for Educational Impact, Faculty of Education, Deakin University, Australia
1
2

38

The Physical Literacy in Children Questionnaire (PL-C Quest) was developed to assess perceived physical literacy aligned
with the Australian Definition and Framework of Physical Literacy. Pictorial items assess 30 elements within four domains
(Physical - 12 items, Psychological - 7 items, Cognitive - 7 items and Social - 4 items). The purpose is to present reliability and
construct validity evidence for the scale. In 2020, Australian parents and their children aged 7 to 12 years were recruited
online; via social media (n = 81) and panel sampling (n = 589). Parents consented online, completed demographic details
and their children completed the PL-C Quest online. Results are presented using combined samples (n = 670). Internal
consistency was assessed using polychoric (P) and Cronbach (C) alphas; construct validity was determined with Structural
Equation Modeling (SEM). A Confirmatory Factor Analysis (CFA) SEM was tested based on the hypothesized structure of
four subdomains and a higher order factor of physical literacy. Item error terms were allowed to correlate within subdomains if modification indices showed this would improve the model and made theoretical sense, e.g., overarm throwing
to strength (physical sub-domain). The CFA was then rerun to determine if the modifications resulted in an improved fit,
assessed using: the standardized root mean square residual (SRMR) (values < 0.08 indicate acceptable fit), the comparative
fit index (CFI) and the Tucker–Lewis index (TLI) (values ≥ 0.9 indicative of model fit), and the Root Mean Square Error of
Approximation (RMSEA) (values sought between 0 and < 0.06). Parents were born in Australia (78%) with varied education
[University (61%), Trade (16%), High school (15%) and lower (8%)]. Children (59% boys, n = 395; 40% girls, n = 270; 1%
other) had a mean age of 10.1 years (SD = 1.7). Items typically loaded on sub-domains above 0.5. Internal consistency
values were very good for the PL-C Quest (Pα = 0.94, Cα = 0.94) and each subdomain [(Physical: Pα = 0.87, Cα = 0.82),
(Psychological Pα = 0.81, Cα = 0.75), (Cognitive = Pα 0.83, Cα = 0.77), (Social = Pα 0.80, Cα = 0.72). The final model had
an adequate fit (SRMR = 0.042, CFI = 0.92, TLI = 0.91, RMSEA = 0.044). Results indicate the PLC-Quest can be used to
assess children’s perceived physical literacy. Further investigation could explore validity in other contexts as children may
perceive themselves differently according to their cultural setting.
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FEAR OF NEGATIVE EVALUATION SCALE ADAPTED FOR PHYSICAL ACTIVITY AND SPORTS
SETTINGS: A FACTORIAL AND NETWORK APPROACH
Glauber C Nobre1, Luana Marques2, and Nadia Cristina Valentini2
Federal Institute of Education, Science and Technology of Ceará, Fortaleza, Brazil; glauber.nobre@ifce.edu.br
Universidade Federal do Rio Grande do Sul, Physical Education, Porto Alegre, RS, Brazil

1
2

The aim was to investigate the validity evidence of the adapted Brief Fear of Negative Evaluation Scale in physical activity
and sports settings – BFNE-PAS through the Factorial and Network approach. Participants included 721 children and
adolescents (376 girls and 345 boys), 10- to -14-year-olds (total sample Mage = 12.1, SD = 1.3) from eight public schools
in Brazil divided in two groups: 321 children (sample 1: M = 12.1, SD = 1.2; 149 girls, 46.5%), 420 children (sample 2: M =
12.2, SD = 1.1; 220; girls, 47.6%). Sample 1 were used to examine the initial structure of BFNE- PE. Sample 2 were used
in the cross-validation factorial structure. From the total sample, 150 children (age M = 12.2 SD = 1.0; 75 girls; 50%) were
randomly selected to be assessed in the test-retest analysis. In this study, we adapted the original BFNE 12-items and
added three new items related to physical activity and sport contexts. The BFNE-PAS was cross-cultural translated and
adapted to Brazilian Portuguese. Children were assessed in the school by trained professionals. Exploratory factorial
analysis indicated an inadequate value for load factor (λ < .50) and communalities (h < .40) in items 2 (λ = .12, h = .01), 4 (λ
= .37, h =.13), 7 (λ = .23. h =.05), and 10 (λ = .34, h =.12). Thus, we excluded these items. The new results showed adequate
suitable for structure detection of the correlation matrix (KMO = 0.88, CI95% .87 to .90; and Bartlett sphericity test (χ2 (55)
= 1365.9; p < .001) and confirmed the unidimensionality of the scale with adequate fit indexes (RMSEA = .05, [90% C.I.
= .04 to .06], CFI = .98 TLI = .98). Confirmatory factorial analysis showed an adequate structure for the 8-item scale and
Multigroup analysis demonstrated configurational, scalar, and metric invariance for sex and across age groups. We also
found good-of-fit-index showed appropriate values for this network analysis (CFI = 1.00, RMSEA = .00, RMSEA 90C.I. =
.00; .01); the network analyses also indicate the strongest influence of the item: “afraid to expose failures when practicing
physical exercises” and/or participating in games and play in physical education classes” upon all others. The BFNE-PAS
showed an adequate unidimensional structure and that the items have the optimal ability to discriminate between levels
of fear of negative evaluation in physical education contexts. The BFNE-PAS is appropriate to use with Brazilian children.
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VALIDATION OF THE MOTOR COMPETENCE ASSESSMENT (MCA) FROM 3 TO 22 YEARS OF
AGE
Luis Paulo Rodrigues1,2, Rita Cordovil3,4, Carlos Luz5,6, and Vitor P. Lopes2,7
Instituto Politécnico de Viana do Castelo, Escola Superior Desporto e Lazer de Melgaço, Viana do Castelo, Portugal;
lprodrigues@esdl.ipvc.pt
2
Research Center in Sports Sciences, Health and Human Development (CIDESD), Vila Real, Portugal
3
Faculdade de Motricidade Humana, Universidade de Lisboa, Lisboa, Portugal
4
Interdisciplinary Center for the Study of Human Performance (CIPER), Lisboa, Portugal
5
Escola Superior de Educação de Lisboa, Instituto Politécnico de Lisboa, Lisboa, Portugal
6
Centro Interdisciplinar de Estudos Educacionais, Lisboa, Portugal
7
Escola Superior de Educação, Instituto Politécnico de Bragança, Bragança, Portugal
1
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The Motor Competence Assessment (MCA) is an innovative instrument to assess motor competence along the lifespan.
MCA is composed of six tests, representing the three domains of motor competence: stability (20 s shifting platforms, 15
s lateral jumps), locomotor (10 m shuttle run, standing long jump) and manipulative (ball kicking velocity, ball throwing
velocity), all product-oriented measures. The MCA model and the normative values were recently established from the
age of three to twenty-three years old. The purpose of this study was to validate MCA from early childhood to young
adulthood. One thousand participants representing four age group subsamples (3-to-6, 7-to-10, 11-to-16, and 17-to22 years) with 250 participants each, were individually assessed. Invariance of the MCA model along the age-groups configural, metric, and structural - were tested using multigroup CFA. The MCA model showed to fit well all age groups.
The multi-group unconstrained model showed a very good fit (NFI=0.99; TLI=0.99; CFI=.99; RMSEA= 0.03). A formal
test for the invariance of loading coefficients returned a non-satisfactory goodness of fit adjustment and a significant
difference with the unconstrained model (Δχ2=539.57; Δdf=18; p=.00). The structural invariance testing did not show
formal invariance between factor correlations (Δχ2=73.04; Δdf=9; p=.00) but the fit of the model was acceptable (above
0.96 and a RMSEA of 0.05) indicating that correlation values inter factors are stable. This study adds information for the
validation of the MCA as a useful instrument for assessing motor competence throughout the life cycle.
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THE ASSESSMENT OF FUNCTIONAL MOVEMENT IN CHILDREN AND ADOLESCENTS: A
SYSTEMATIC REVIEW AND META-ANALYSIS
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The Functional Movement Screen (FMSTM) is an assessment of human movement which may signal potential deficits
that could predispose an otherwise healthy person to injury risk. To-date, however, there has been no comprehensive
systematic review and meta-analysis of FMSTM data among school-aged children and adolescents. The purpose of this
study was to systematically review and analyse functional movement proficiency of children and adolescents, specifically
when assessed using the FMSTM. Furthermore, the study sought to establish initial normative values for the FMSTM in this
population group, and to estimate differences in functional movement proficiency between the sexes, by school level and
based on differences in child and adolescent body mass index (BMI). In accordance with the “Preferred Reporting Items
for Systematic Reviews and Meta-Analyses” (PRISMA) guidelines, prospective studies were identified from searches across
8 databases (MEDLINE, SPORTDiscus, CINAHL, Web of Science, EMBASE, ERIC, PsychINFO and PubMed), without any date
restrictions, up to December 2020. The primary meta-analysis estimated the overall FMS™ score for school-aged children
and adolescents across published studies. FMS™ data were meta-analysed using a number of different meta packages [1],
available in R Studio. A total of 19 articles were included in the systematic review. Meta-analysis revealed a weighted FMSTM
mean score of 14.06, with a standardized Tau value of 0.56 signalling a moderate-to-large degree of variability in FMSTM
means between studies. The variability in FMSTM means between studies was approximately 5 times greater in samples of
secondary school children (5.16, factor difference in Tau values). The final meta-regression identified a negative association
between BMI and FMSTM scores (-0.42; r), which signalled a moderate-to-large difference in FMSTM scores between healthy
weight and overweight children/adolescents. The study signals possible age-related differences in FMSTM scores, as well as
a clear negative relationship between BMI and functional movement proficiency. More longitudinal research is needed to
better understand the developmental trajectory and the effects of maturation milestones on FMSTM proficiency. Additional
research is also needed to identify the types of interventions that could improve functional movement proficiency among
‘at risk’ groups, who are susceptible to functional movement deficiency, and whether changes in body composition
mediate the relationship between these interventions and the improvement of FMSTM scores.
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USING THE MOVEMENT ASSESSMENT BATTERY FOR CHILDREN-2 CHECKLIST BY GREEK
KINDERGARTEN, ELEMENTARY CLASSROOM AND PHYSICAL EDUCATION TEACHERS
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Difficulties in learning and improving basic motor skills have been identified as a separate and distinct disorder since 1994
under the term Developmental Coordination Disorder. Considering that severe movement difficulties have a negative
impact on the child’s quality of life, early identification has been stressed as the first necessary step toward an effective
interventional management. Since school seems to be an ideal intervention setting, teachers play a vital role in screening
and identification process. Therefore, the aim of the study was the investigation of the ability of Greek Kindergarten, Physical
Education and Elementary Classroom Teachers to use one of the most popular checklists for screening and identification
of movement difficulties, the Movement Assessment Battery for Children-2 Checklist (MABCC-2). Additionally, important
psychometric characteristics, such as internal consistency, test-retest reliability and discriminant validity of the MABCC-2
were examined. Seventy-three educators (23 Kindergarten Teachers, 30 Elementary Classroom Teachers and 20 Physical
Education Specialists) participated in the study, assessing 584 students (age range 5–12 years) with the MABCC-2. Students
were also assessed with the Movement Assessment Battery for Children-2-Motor Test (MABC-2_MT). Regarding the
psychometric characteristics of the MABCC-2, statistical analysis revealed a high internal consistency (Cronbach α =.97)
and high levels of test-retest reliability (ICC=.91). Furthermore, the mean MABCC-2 scores for children with movement
difficulties significantly differed from children without movement difficulties (Welch F = 33.38, p< .001) meaning that
the Checklist met the standards for discriminant validity. Regarding the Greek Educators’ ability to use the MABCC-2
to identify children with movement difficulties the analysis revealed that the Kindergarten Teachers identified correctly
52.72% of the children who according to MABC-2_MT had movement difficulties, whereas the respective percentages
for Physical Education Specialists and Elementary Classroom Teachers were 43.24% and 53.22%. Results of the current
study come in agreement with the results of previous relative research within Greek School settings, confirming that
a. the studied psychometric characteristics of MABCC-2 are good and acceptable when the Checklist is being used by
Greek Educators and b. untrained Educators exhibit a rather low-to-moderate ability to identify children with movement
difficulties. In conclusion, MABCC-2 is suitable for use within Greek school context. Therefore, it is strongly suggested
that MABCC-2 use should be preceded by training and education, since previous research has shown that short and
intensive training programs have been proven highly effective in improving the educators’ ability to identify children with
movement difficulties using the Checklist.
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VALIDATION OF A BACKSWING DEVELOPMENTAL SEQUENCE FOR THE OVERARM THROW
FOR FORCE
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Roberton’s (Roberton & Halverson, 1984) movement components qualitatively assess fundamental motor skills as
segmental developmental sequences. Haywood, Williams, and VanSant (1991) determined that original overarm throw
backswing levels did not encompass all ages. Their study of older throwers identified two new qualitatively different
levels, with half the participants categorized at two new levels. This investigation extended the initial validation across
a wider age range. Two hundred and twenty-eight primary, high school, university students, and adults were instructed
to make 5 throws for maximum force using dominant hand. Throws were recorded with side and rear cameras synced for
analysis. Pre-longitudinal screening (Roberton, Williams & Langendorfer, 1980) was used to analyze the Haywood et al.
(1991) revisions of the Langendorfer (1980) developmental sequence. Five of the 6 levels of Haywood’s sequence were
suitable for assessing throwers 8 years-adult. More study is needed of one less advanced pattern. Lower-level throws
corresponded to lower velocities; higher level throws were faster, suggesting the sequence was properly ordered. More
males than females were classed at higher levels, demonstrating typical gender differences. The categories hypothesized
for the backswing action of the overarm throw were valid descriptors of changes observed across ages, from childhood to
adulthood. Additional study of Levels 3 and 4 is warranted to clarify their order.
43
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USING INNOVATIVE TECHNOLOGIES TO DECONSTRUCT HANDWRITING PAUSES IN THE
DASH17+ ASSESMENT: BIOMECHANICAL AND NEURAL CORRELATES OF FREE-WRITING
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The current study examined the relationship between brain activity, behavioral and performance outcomes, by combining
a standardized referenced norm test the DASH17+, exploring the on-line process of handwriting using the MovAlyzeR
software, and simultaneously exploring the brain activity, using functional near-infrared spectroscopy (fNIRs), during
execution of the task. A total of 21 subjects completed all components of the DASH with scores ranging from 31st –
98th percentile, which indicate no difficulties with handwriting speed (>15th percentile) (Barnett et al, 2010). Exploring
the DASH17+ alone, no differences existed in WPM throughout the entire free writing period; this was also true of the
frequency or duration of pauses change, with the majority of pauses between 30 – 250 ms, them at the letter-level.
However, differences in MovAlyzeR measures existed, primarily between the first and second, and first and third tertial.
Straightness error increased as participants moved from first to second and third tertials; slant changed from negative to
positive moving from T1 to T3, and number of peak acceleration points decreased from T1 to T3. All these changes point
towards a shift of kinematics in tertials. One might expect these measures to change towards the end of the freewriting
period as participants begin to experience muscular fatigue. However, analysis of ΔHbO indicated that there was a
significant drop overall in oxyhemoglobin within the last tertial. A closer look at the different areas indicates that these
changes occur in the dorsolateral regions of the PFC. Interestingly, most pauses in the freewriting task are less than 2s,
which suggests that participants are not actively composing their story throughout the 10-minute period. Rather, they
compose their story beforehand, and keep their story in working memory during 1st and 2nd tertial. Since pauses do not
change and remain at the letter level throughout, plus the WPM do not decrease, participants appear to be prioritizing
the task of non-stop writing over story telling. When combining the fNIRs and MovAlyzeR measures across the entire free
writing task, the initial higher values of ΔHbO combined quality measures suggest an emphasis on actively maintaining
story information in working memory and transferring it to written word. The declines in ΔHbO and quality measures in
the third tertial that co-occur with increases in fluency measures suggest that the task may have become more automatic,
using less active control of PFC.
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A SYSTEMATIC REVIEW OF MODIFIED RIDE-ON TOY CAR USE IN PEDIATRIC
REHABILITATION
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Children with disabilities deserve equitable and inclusive opportunities to engage in self-directed mobility at a similar age
as their peers without disabilities. Powered mobility devices are a form of mobility technology for children with disabilities
that provide increased opportunities to explore the environment, interact with peers, and participate in the community. An
emerging powered mobility device for young children with disabilities includes modified off-the-shelf, battery-operated
ride-on toy cars. Modifications include installation of a large, easy-to-press switch. Common materials, such as PVC pipe,
swimming kickboards, and Velcro are used to build a customized supportive seating system. We conducted a systematic
review to (1) describe and categorize modified ride-on toy car study characteristics, (2) synthesize existing knowledge of
children’s use of modified ride-on toy cars, and (3) frame outcomes within the International Classification of Functioning
and Disability (ICF) framework. Twenty-three studies met our inclusion criteria (published between 1980-2021 in peerreviewed journals and available in English). Studies typically (a) included small sample sizes, (b) included children with a
variety of disabilities, (c) were conducted within the home setting, and (d) were of low quality in regard to methodological
rigor and therefore provided weak evidence of support for modified ride-on toy car interventions. Our results suggest that
families were rarely provided with a recommendation of how much to use the modified ride-on toy car throughout the
intervention, and that actual use of modified ride-on toy cars was highly variable, if reported at all. Studies that provided
a recommendation of how much to use the modified ride-on toy car throughout the intervention reported highly variable
adherence rates. Despite low levels of evidence, results support the use of modified ride-on toy cars to promote activity
and participation outcomes of the ICF framework for young children with disabilities. We offer four specific directions
for future research including (1) use of larger sample sizes of children diagnosed with one type of disability and within a
narrow age band, (2) use of more robust research designs that increase the level of evidence of findings, (3) development
of evidence-based strategies to support families and children in using modified ride-on toy cars, and (4) further work to
understand the effect of modified ride-on toy car use across the domains of the ICF framework, including body structure
and function outcomes.
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PARENT-REPORTED MOTIVATORS AND BARRIERS TO PARTICIPATION IN A COMMUNITYBASED INTERVENTION DESIGNED FOR CHILDREN WITH MOTOR DIFFICULTIES: A
QUALITATIVE PROGRAM EVALUATION
Priscila Tamplain1, Jerrise Anthony1, Tamaya N. Bailey1, Gennel Ortiz1, Xiangli Gu1, and Kyrah K. Brown1
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An estimated 6% of school age children have motor difficulties that are severe enough to interfere with academic
performance and social integration. Early intervention targeting motor difficulties and associated psychosocial
consequences is needed. Community-based motor skill programs for these children offer interventions that address
motor skills as well as group interactions among children and their families. Despite the critical role that parents play
in their child’s participation in community-based intervention programs, parent perspectives remain largely overlooked
in the literature. This qualitative program evaluation uses social cognitive theory to understand parents’ motivators and
barriers to participation in a community-based motor skill intervention designed for children with motor difficulties.
Parents (n = 15) of children with motor difficulties enrolled in a community-based intervention participated in semistructured interviews. Thematic analysis of parent interviewers revealed six motivating factors: (1) desire for a program
that addresses child’s motor skills and psychosocial needs, (2) parent and child satisfaction with the program, (3) parents’
perceived impact of the program, (4) program affordability, (5) program design, and (6) program culture. Three perceived
barriers included: (1) parent knowledge barriers, (2) barriers related to accommodations, and (3) access barriers. Consistent
with social cognitive theory, parents’ perceived motivators and barriers reflected a novel insight into a combination of
personal and environmental factors. In addition, we found that community-based intervention programs should consider
building parents’ knowledge and capacity to support their child’s motor development outside of intervention hours.
The consideration of all these factors may provide programs with the opportunity to optimize family participation and
retention in community-based interventions.
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DIFFERENCES IN WALKING AND RUNNING GAIT IN CHILDREN WITH AND WITHOUT
DEVELOPMENTAL COORDINATION DISORDER: A SYSTEMATIC REVIEW AND METAANALYSIS
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Developmental coordination disorder (DCD) is a common motor skills disorder in children. There has been no synthesis
of research evidence comparing gait of children with and without DCD despite gait changes clinically observed to impact
children’s participation in play and sport. The aim of this review was to determine any differences in gait parameters
between children with and without DCD. A search of seven electronic databases was conducted from inception to August
2019 for studies comparing walking and/or running gait of children with and without DCD. All studies were required
to have both a DCD and typically developing group, with children diagnosed with DCD using the DSM-5 criteria. Risk
of bias was assessed using the McMaster Critical Appraisal Form for Quantitative Studies. Meta-analysis was planned
for outcome measures with four or more homogenous outcomes. There were 20 studies included in the review – three
of which were pre-post designs, and 17 were cross-sectional designs. Data was extracted in five gait domains: kinetics,
kinematics, physical function, electromyography, and temporospatial parameters. Meta-analysis was performed on one
outcome measure, the 6 min Walk Test, finding that children with DCD walked significantly shorter distances. This may
indicate reduced endurance or cardiorespiratory fitness in walking gait. Other statistically significant results all favoured
typically developing children, however there was little consistency between outcomes. Although a clear gait pattern for
children with DCD was not evident, functional deficits appear to be present in endurance and cardiorespiratory fitness.
This should therefore be an area of focus for therapy for children with DCD while an individualistic approach is required
for deficits in other domains of gait. The current evidence base for gait changes in DCD is currently low-level, and further
high-quality research is warranted.
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This study evaluated: 1) the effectiveness of Sitting Together And Reaching To Play (START-Play) intervention for improving
means-end problem solving (MEPS) in children with motor delays; 2) developmental trajectories of MEPS in children
with mild vs. significant motor delays; and 3) whether the timing of MEPS mastery affected MEPS trajectories. Children
with motor delays (n=112; 62 mild, 50 significant delays based on Bayley Scales of Infant and Toddler Development, 3rd
Edition gross motor scores) were enrolled at 7-16 months corrected age (10.4, ?2.4 months). Blocked random assignment
to business as usual (BAU) or START-Play (plus BAU) was based on severity of motor delay (62 BAU, 66 START-Play). The
START-Play group received intervention twice weekly throughout the first 12 study weeks. Children were tested at home at
baseline, and 1.5, 3, 6, and 12 months later using the Means-End Problem-Solving Assessment Tool (MEPSAT) to measure
MEPS learning and level of MEPS performance. Mastery achievement occurred at the first visit when a child scored at
the highest level of performance in at least 2/3 trials. Multilevel statistical analyses (Mplus version 8.5) evaluated the
developmental trajectories of MEPS outcomes dependent upon the timing of mastery. No differences between START-Play
and BAU were found for learning (ß=-0.123, SE=0.09, p=0.202) or level of performance (ß=-0.278, SE=0.66, p=0.676). On
average, all children with mild motor delays showed better learning (ß=0.2; SE=0.09; p=0.032) and level of performance
(ß=2.373; SE=0.727; p=0.001) than children with significant delays throughout the study. Timing of mastery impacted
MEPS trajectories differentially for children with mild or significant motor delays. Children with significant delays who
achieved mastery in the first 3 visits showed significantly greater improvements in learning and performance compared
to other children (i.e., children with mild delays and later MEPS mastery) throughout the study (p<0.05). In summary,
START-Play plus BAU did not impact MEPS in children with motor delays greater than BAU alone. Children with mild motor
delays showed better MEPS learning and performance than did children with significant delays. Moreover, children with
significant motor delays who achieved MEPS mastery sooner, showed the greatest MEPS improvements throughout the
study. The MEPSAT might be predictive of 12-month trajectories of MEPS in children with significant motor delays; it might
also serve as a tool for early screening of problem-solving skills in children with motor delays.
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ASSESSING THE NEEDS OF CHILDREN WITH UPPER EXTREMITY DISABILITIES IN RELATION
TO ASSISTIVE DEVICES
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The purpose of this research was to better understand the general daily needs and perceptions of assistive devices for
children with upper extremity (UE) disabilities. As novel devices, including exoskeletons and robots, are being developed
for individuals with disabilities, it is essential to identify users’ needs and wants for these devices. For example, users may
have specific needs they would like addressed related to self-care activities, mobility activities, or social function activities.
They may have specific wants related to device appearance, fit, and function. In this project, semi-structured interviews
were conducted with 15 children between 3 and 16 years old with UE disabilities and their caregivers. We gathered basic
information about medical history, asked questions aiming to understand users’ needs for UE support, and discussed
users’ needs and wants for UE assistive devices. The interviews were conducted either in person (a location convenient
for families, such as home or university campus) or via video conference. Interviews were video recorded, transcribed,
and coded to identify major themes using NVivo (QSR International Pty Led.). All interview data were coded by two
independent raters with intra- and inter-rater reliability above 90%. We specifically coded for themes in the categories of
Function, Expression, Aesthetics, and Accessibility based on the FEA2 needs assessment and design model. The results of
the interviews highlight key activities that children with UE disabilities would appreciate assistance with, including eating,
writing, dressing, and grooming. They also highlight that existing assistive devices are better at meeting some functional
needs, such as playing, eating, and writing, than they are at meeting other needs, such as comfort, breathability, ease of
donning/doffing, ease of use, affordability, and fit with clothing. In addition, participants mentioned that they were able
to use the existing assistive devices indoors (e.g., at therapy sites, home, or school) but they were not able to use (or were
not willing to use) them outdoors (e.g., at the playground or beach). Based on the interview results, we have identified
metrics that should be used to guide the processes of designing and selecting assistive devices for pediatric populations.
This research highlights the need for user engagement when developing novel technologies aimed at supporting motor
function for children.
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THE EFFECT OF PROPRIOCEPTIVE INTERVENTION ON EATING, SLEEPING AND MOVEMENT
AMONG CHILDREN WITH DISABILITIES AGED ONE TO THREE YEARS
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Occupational performance in the first years of life focuses on eating, sleeping and movement. A significant percentage
of children with disabilities face difficulties in these areas. These difficulties have impact on the development of a child
with disabilities. There are recommendations for the use of proprioceptive stimulation as part of occupational therapy
treatment. However, no studies have been found that examine an intervention based on proprioceptive stimulation and its
effect on eating functions, sleep habits and movement at an early age. To examine the effect of proprioceptive stimulation
on eating functions, sleeping habits and movement in children with disabilities aged 1-3 years. The study population
included 8 children educated in a day care center for children with disabilities. The study set is divided into 4 times: time
1 - before the intervention, time 2 - the beginning of the intervention, time 3 - after the intervention and time 4 - followup. An eating questionnaire (PEDI-EAT), filled out by a caregiver, and a sleep questionnaire (CSHQ) filled out by the parents
were used. The ABAS questionnaire examining adaptive behaviour was given to parents twice, at time 1 and at time 3. In
the intervention phase, the children received occupational therapy intervention that incorporates mainly proprioceptive
stimulation, the intervention included 12 sessions of 20-30 minutes administered once a week. The children’s movement
was recorded before and after sessions 2, 7, and 12 to measure the children’s mobility and coded by two occupational
therapists that were “blind” to the time of recording and research aims. The findings of the study show that at the end of
the intervention period there was a significant improvement in eating skills (p < 0.035), adaptive behaviour (p < 0.050)
and long-term movement (p < 0.002). This improvement was also maintained during the follow-up period, a month after
the end of the intervention. No change in the sleeping habits of the subjects was found. This research demonstrated that
proprioceptive stimulation has a positive effect on adaptive behaviour, eating function and movement in young children
with complex difficulties. Our study provides a methodological and empirical basis for further investigation of the efficacy
of proprioceptive therapy.
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MEDIATION OF COGNITIVE ABILITIES ON THE RELATIONSHIP BETWEEN MOTOR SKILLS
AND EARLY ACADEMIC ACHIEVEMENT IN PRESCHOOLERS AT RISK FOR DISABILITIES
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The relationship between motor skills and academic achievement in children has received much attention. To date,
however, whether cognitive abilities play a mediating role in this relationship is relatively unexplored, especially in
preschoolers with disabilities. Therefore, the aim of this study was to examine the relationship between motor skills and
early academic achievement and examine if this relationship was mediated by cognitive abilities in a group of preschoolaged children with disabilities. To answer this question, we conducted mediation models to comprehensively examine
the role of cognitive abilities between motor skills and early academic achievement. A total of 88 children with disabilities
aged between 3 to 5.9 years were included in the analysis. Children’s motor skills were assessed using the Peabody
Developmental Motor Scales, Second Edition. Cognitive abilities were measured by the Stanford-Binet Intelligence Scales
for Early Childhood, Fifth Edition - abbreviated battery. Early academic achievement was evaluated by teacher proxy
report using the Woodcock-Johnson Psycho-Educational Battery-III Tests of Achievement. The analysis of the relationship
between variables was conducted in two steps. First, motor skills predicted academic achievement by using simple
linear regression. Second, structural equation modeling, with maximum likelihood estimation, was utilized to determine
the degree of cognitive abilities that mediated the relationship between motor skills and early academic achievement.
All mediation analyses controlled for the covariates of age and gender. Results indicated that motor skills significantly
predicted academic achievement after accounting for age and gender. Also, results from structural equation modeling
indicated that cognitive abilities significantly mediated the association between motor skills and academic achievement
after accounting for age and gender, indicating a significant indirect path (motor skills -> cognitive abilities -> academic
achievement). The direct path (motor skills -> academic achievement) was not significant, indicating the model was
fully mediated by cognitive abilities. The second mediation model separating cognitive abilities into subcategories
of nonverbal fluid reasoning (NVIQ) and verbal knowledge (VIQ) showed that two indirect paths (motor skills -> nonverbal fluid reasoning -> academic achievement; and motor skills -> verbal knowledge -> academic achievement) were
statistically significant after controlling for age and gender, suggesting that the association between motor skills and
academic achievement was significantly mediated by NVIQ and VIQ, respectively. This study provides a more complete
picture of the complex relations between motor skills and early academic achievement and highlights the importance of
motor skill development in preschoolers with disabilities.
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CHARACTERIZATION OF GAIT MOTOR PERFORMANCE IN PRETERM CHILDREN AT RISK OF
MOTOR DELAY: A SENSOR-BASED APPROACH
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Preterm children have an increased risk of motor difficulties. Objective evaluation of each child’s motor development
progress plays a key role for the identification of mild motor deficits/delays, which are difficult to timely identify. The use
of inertial sensors and of human movement analysis methods can serve to this purpose, offering quantitative biomarkers
of motor performance, potentially allowing to identify early deviations from typical motor development. In the present
work, we compared gait performance of toddlers at high risk of motor delay (Hrisk-PT, born at <28 gestational weeks or
with <1000g of body weight), at moderate risk (Mrisk-PT, born at 28-36 gestational weeks), and at low risk (FT, born fullterm) using a sensor-based approach. The aim was to (1) highlight quantitative differences among groups and, (2) provide
an easy-to-use and interpretable method for the early monitoring of gait development in this population. Three groups of
2-year-old toddlers, matched for age and walking experience, participated in the study: eight Hrisk-PT, 21 Mrisk-PT and
17 FT. Children walked at self-selected speed along a corridor wearing three inertial sensors on the lower back and on the
shanks. From the collected data, the following parameters were extracted: stride-, stance-, double support-time, shortand long-term variability of temporal parameters, gait symmetry, and nonlinear metrics of trunk kinematics (i.e. shortterm Lyapunov Exponents, harmonic ratio, recurrence quantification analysis, multiscale entropy). The influence of risk of
motor delay on the estimated parameters was quantified using a Kruskal-Wallis test (significance level 5%). A significant
effect of risk of motor delay was found for stride-, stance-, and double-support-time, short-term variability of stride and
stance, recurrence parameters on the mediolateral axis and multiscale entropy values calculated on mediolateral and
vertical trunk acceleration components. With increasing risk, children showed longer stride-, stance- and double-supporttime, higher short-term variability of temporal parameters, higher recurrence - and lower multiscale entropy values. No
difference was found for the other parameters. When analyzing the present results with respect to the expected trajectory
of locomotor development, children born preterm, in particular those at higher risk of motor delay, exhibited a less mature
motor control performance during gait: lower stability (i.e. longer support phases), and higher variability (i.e. higher shortterm variability), although not structured towards the exploration of more complex movements (i.e. higher recurrenceand lower multiscale entropy values). These indexes can serve as biomarkers for monitoring locomotor development, and
early detecting risk to develop persistent motor impairments.
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EXECUTIVE FUNCTIONS, GROSS MOTOR SKILLS, WRITING, AND MATH PERFORMANCE OF
CHILDREN WITH AND WITHOUT DEVELOPMENTAL COORDINATION DISORDER
Nadia Cristina Valentini1, Rodrigo Sartori1,2, and Glauber Nobrel1,3
Universidade Federal do Rio Grande do Sul, School of Physical Education, Physiotherapy and Dance, RS, Brazil;
nadiacv@esef.ufrgs.br
2
PUC-RS Pontifícia Universidade Católica, RS, Brazil;
3
Federal Institute of Education, Science and Technology of Ceará, Department of Physical Education, Fortaleza, Brazil.
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The motor impairments in children with DCD are related to deficits in inhibition control, working memory, and planning,
affecting writing and mathematics tasks. The aim of this study was to investigate whether executive functions, and gross
motor skills were predictors for school performance in children with DCD and with typical development (TD). Methods:
Initially we assessed 397 children, after the screening 126 children composed the study final sample, children with DCD (n
= 63, 24 girls/ 39 boys, Mage = 8.70, SDage = .64) and TD (n = 63, 24 girls/ 39 boys, Mage = 8.74, SDage = .63). We assessed children
with the Wechsler Abbreviated Scale of Intelligence, Movement Assessment Battery for Children-2, Test of Gross Motor
Development-3, Oral Word Span in Sentences, Odd-One-Out, Go/No-Go, Hayling Test, Trail Making Test, Five Digits Test,
and the Test of School Performance-II; multivariate multiple linear regression analysis was conducted. Results: For children
with DCD, auditory-motor (β = -.36, p = .009) and auditory-verbal (β = -.38, p = .023) inhibition and processing speed (β
= -.42, p = .005) predicted math performance (R2 = .39, f2 = .64); and auditory-motor (β = -.40, p = .38) and visuospatial
working memory – nonverbal tasks (β = -.33 p = .011) predicted writing performance (R2 = .31, f2 = .45). The models were
significant with large effect sizes. For children with typical development, auditory-motor (β = -.40, p = .004) and visualmotor (β = -.32, p = .048) inhibition and processing speed – verbal tasks (β = .27, p = .03) predict the math performance
(R2 = .31, f2 = .45); and auditory-motor inhibition (β = .30, p = .038) and working memory – verbal tasks (β = .30, p = .005)
predicted the writing performance (R2 = .26, f2 = .35). The models were significant with large effect sizes. Conclusion: Low
scores in inhibitory control, processing speed, and working memory affect children with DCD and TD school’ performance;
however, the models were more robust for children with DCD. Besides, non-verbal domains of executive functions predict
children’s performance with DCD, whereas for children with TD, verbal and non-verbal domains seem to have a similar
influence. Overall, inhibition was the stronger predictor of math and writing performance. Strengthen inhibition control
seems to be a plausible strategy to help children with DCD improve school performance.
Funding: CAPES and CNPq
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COMPARISON BETWEEN TYPICAL AND ATYPICAL DEVELOPMENTAL TRAJECTORIES OF
THE REACH-TO-GRASP MOVEMENT AND THE MOVEMENT ABC: A LONGITUDINAL STUDY
Stefania Zoia1, Marina Biancotto1, Melissa N. Hoger2, Aldo Skabar3, Marco Carozzi3, Romain Brasselet4, and
Valentina Parma2
Struttura Complessa Tutela Salute Bambini Adolescenti Donne Famiglia, Azienda Sanitaria Universitaria Giuliano Isontina,
Trieste, Italy; stefania.zoia67@gmail.com
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The developmental trajectories underlying the organization of the reach-to-grasp action have not yet been fully described.
With this research we aim to: i) determine when a mature reach-to-grasp profile can be identified during development; ii)
assess whether a mature reach-to-grasp profile can be achieved by children with Developmental Coordination Disorder
(DCD). Twenty-seven children attending a public school participated in the study; 25 were typically developing children
and 2 were diagnosed with DCD. Each child performed a reach-to-grasp task for the first time when they were 4-5 years
old (52-64 months) and every 6 months after until age 10. The task involved reaching for 3 different targets (red cylinders
1.5cm, 3cm and 5cm in diameter), placed 15 or 30cm in front of the child, in two visual conditions (normal and vision limited
to 400msec) before starting to move the hand. For each child, 36 valid movements were recorded during each session
using a 3D opto-electronic system (ProReflexMCU240). Experimental sessions were preceded by the administration of the
MABC battery; a score equal to or greater than the 16th percentile describes typical motor development while a lesser
score is indicative of DCD. Linear models were used to calculate the proportion of variance in the kinematic measures
that could be explained by maturation (over session) as compared to our experimental manipulations (vision, distance,
target). Subsequently, kinematic measures were transformed into z-scores to obtain a deviation of the typical profile for
each child. Spearman correlations were used to evaluate the association between deviations in kinematic measurements
and mean scores on the MABC test in typically developing children, to verify whether there is a link between personal
deviations and MABC. The results show that all children present significant change over time both in reaching (e.g., in
movement time and trajectory length) and in parameters that define the quality of grasping (e.g., time to maximum grip
aperture). No clear maturational profile emerged by 10 years of age. The two children with DCD showed a different action
organization and many individual differences in their kinematic profiles. Among typically developing children, the total
score on the MABC battery significantly predicted deviations from the considered kinematic parameters. Furthermore, our
experimental manipulations cumulatively explain about 40% of the variance, while inter-individual variability explained
about 13% of the variance calculated for each kinematic measure. These data are discussed in relation to the dynamic
nature of interactions between the individual, task and environment.
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A CORE-STABILIZATION FUNCTIONAL TRAINING PROGRAM ON MOTOR COMPETENCE IN
ADOLESCENTS WITH MOTOR DIFFICULTIES
Sofia Monastiridi1, Ermioni Katartzi1, and Thomas Kourtessis2
Aristotle University of Thessaloniki, Faculty of Physical Education and Sports Sciences, Department of Physical Education and
Sports Science, Greece; monastiridou@hotmail.com
2
Democritus University of Thrace, Department of Physical Education and Sport Science, Komotini, Greece
1

Developmental coordination disorder is a neurodevelopmental condition characterized by poor motor competence that
affects negatively adolescents’ activities of daily living, and also poses an increased risk to their health, and psychosocial
development. Core stability improves posture, balance, and proprioception, skills in which adolescents with developmental
coordination disorder are deficient. A weak core is a fundamental problem and can lead to incorrect motor patterns. The aim
of this study was to investigate the effectiveness of a core-stabilization functional exercise program on motor competence,
abdominal muscle strength and endurance in pre, and post intervention, and in a 3-week follow-up assessment in
adolescents with and without motor difficulties. The Movement Assessment Battery for Children second edition was used
to identify motor difficulties and assess motor coordination and balance, and the “Sit-up test” was used for evaluating
abdominal muscle strength and endurance. 63 adolescents assigned to three groups: a) experimental group with motor
difficulties (MDexp n=8) participated in a 12-week (3 sessions/week) core-stabilization functional exercise program, b)
control group with motor difficulties (MDcontr n=16), and c) a control group without motor difficulties (wMDcontr n=39).
A3 (group) by 3 (time), repeated measures analysis of variance (ANOVA) was used to test both the main effects of group
and time and interaction effects in all variables. Bonferroni’s post hoc tests examined the difference of the above variables
between T1, T2 and T3 within each group. The results showed significant improvements in motor competence (F=59.64,
p=.000, η2=.66), in balance (F=41.68, p=.000, η2=.58) and in abdominal muscle strength and endurance (F=9.61, p=.000,
η2=.13) in adolescents with motor difficulties. Also, all adolescents in the experimental group showed individual progress
on MABC-2 total (motor coordination) and balance scores. This research study showed that a core-stabilization functional
exercise intervention program had positive effects and improvements in adolescents’ with motor difficulties motor
competence and muscle strength. This means that interventions focusing on structural abilities such as, core stability,
muscle strength, proprioception and balance, as process-oriented approaches, seemed to be effective in managing motor
difficulties. It is suggested that such an intervention approach provides a new perspective and is applicable within school
physical education curriculum, or extra-curricular and out of school physical activities, for adolescents with a severe, or
moderate delay in motor coordination, with the physical educator to play an important role.
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ETHNOGRAPHIC NEEDS SURVEYS FOR PHYSICAL LITERACY AT THE SITES OF ASSESSMENT
AND REMEDIATION FOR CHILDREN WITH NEURODEVELOPMENTAL DISORDERS
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Physical literacy is defined in terms of a fundamental and valuable human capability that can be described as a disposition
acquired by human individuals that establishes purposeful physical pursuits as an integral part of lifestyle (Almond &
Whitehead, 2012). When the framework of physical literacy is applied to the assessment and treatment of children with
neurodevelopmental disorders, there is uncertainty about the needs of the children to achieve the disposition of physical
literacy specified by Whitehead and Almond (2012): rewarding and enjoyable experiences. Through the fieldwork at the
sites of developmental assessment and remedial education, this ethnographic study aimed to explore and describe needs
of children with neurodevelopmental disorders perceived by the first author who observed and took part in the assessment
of motor ability and remedial classes. We employed the method of reflective ethnography (Delamont, 2009); the first author,
a stranger-insider, took fieldnotes and narrated his experiences of developmental assessment and remedial education.
The credibility and dependability of the narratives were submitted to interdisciplinary-investigator triangulation by the
co-authors, consisting of a psychiatrist, an educator, occupational therapists, and a pediatrician, who were staff members
of the developmental assessment or remedial education programs. The affects recognized by the first author during the
motor test were not so enjoyably animated and vocalized as the emotional expressions spread through the remediation
classes. To meet the needs of children to achieve the disposition of physical literacy, physical activity tasks should be lively
and varied (Almond & Whitehead, 2012). Due to the nature of the standardized motor ability test, however, testing tasks are
decontextualized and fixed to be fair, and repetitive to establish reliability. No matter how lively the tester’s presentation
may be, the test taker may not enjoy the repetition of the same task which the tester is not allowed to change. By contrast,
the staff members of remedial education can vary teaching tasks and make them enjoyable to motivate children. Thus, this
ethnographic study builds on the argument by Whitehead (2012) that assessment comparison should be made against
an individual child’s own performance, not against other children’s performance. Yet, our challenge remains as to modify
assessment tools to be consistent with the tenets of physical literacy: self comparison that is enjoyable, lively, and varied.
Some ideas for potential solutions will be presented.
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FEASIBILITY OF A MOTOR SKILL INTERVENTION IN CHILDREN WITH CHARGE SYNDROME
Melanie Perreault1, Lauren Lieberman1, Pamela Haibach-Beach1, Luize Bebrisa-Fedotova2, Ali Brian2
1
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State University of New York at Brockport, Kinesiology, Sport Studies, and Physical Education, Brockport, NY, USA
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Previous research has shown that children with CHARGE syndrome are significantly behind their typically developing peers
on 13 fundamental motor skills with the largest difference for the skip, hop, and underhand roll. This difference is likely due
to multiple sensory impairments as well as environmental constraints. Parents have the potential to improve motor skill
development at home through evidence-based interventions. Thus, the feasibility of a 6-week motor skill intervention was
piloted with six families that had a child with CHARGE syndrome ages 6-9 years old. The intervention included curricular
materials, equipment, and videos. Intervention adherence and acceptance was assessed using activity logs completed
during the intervention and interviews with parents post intervention. Intervention efficacy was assessed by examining
changes in motor competence of the children with CHARGE syndrome pre and post intervention using the TGMD-3. After
a frequency and descriptive analysis of the activity logs and a thematic analysis of the interviews, the results indicated
that parents adhered to, and accepted, the intervention. Moreover, the children with CHARGE syndrome improved on the
motor skills they practiced (d = .89 - 2.29) with the most improvement on the skills they practiced frequently. Our findings
indicate that home-based interventions can be a viable option to improve motor competence in children with CHARGE
syndrome.
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THE EFFECTIVENESS OF A WEB-BASED MOTOR INTERVENTION PROGRAM DURING
COVID-19 ON MOTOR AND PSYCHOSOCIAL ABILITIES OF CHILDREN WITH DCD: A
PRELIMINARY STUDY
Karyssa Nelson1, Eileen Lavin1, Chadwick Fuchs1, and Priscila Tamplain2
1
2
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University of Texas at Arlington, Psychology, Arlington, TX, USA; karyssa.nelson@uta.edu
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COVID-19 has undoubtedly brought many challenges to practitioners who work closely with children with motor
difficulties. While previous research has shown that community-based intervention programs improve motor skills as
well as psychosocial outcomes, most have been suspended due to COVID-19 safety protocols. Therefore, we aimed at
investigating the effectiveness of a web-based intervention program on motor and psychosocial abilities of children with
DCD. A total of thirteen children aged between 5- and 10 years that met the criteria for DCD enrolled in the program,
composed of a total of 8 virtual sessions delivered via YouTube, once a week from March to April of 2021. The goal of the
program was to teach and practice several motor abilities during a 45-minute video, centered around a theme (such as
“Animals”). Participants were instructed to watch the video and pause/stop when needed to complete the activities. Parents
filled out the Strengths and Difficulties Questionnaire (SDQ), the Developmental Coordination Disorder Questionnaire
(DCDQ), and the Motor Ability Questionnaire (MAQ) before and after participation in the program. A total of 7 children (3
females) completed the program. Results from paired t-tests were non-significant, however, Cohen’s d effect sizes emerged
for the MAQ in jumping (d = .28), holding a pencil (d = .27), lacing a thread (d = .70) and overall motor ability (d = .30). For
the SDQ, there were small effect sizes for Peer Problems (d = .47) and Internalizing Problems (d = .35), and a large effect
size on the Impact Scale (d = 1.76). Interestingly, the program seems to be impactful on how potential difficulties upset
the child, interfere with everyday life, or put a burden on the family. These trends relate to informal feedback from parents
stating that the program was compelling and inspired confidence to their children. Overall, these results support the
notion that a web-based motor intervention may be effective in supporting children’s motor and psychosocial abilities,
however, a larger sample size and a control group are warranted for further determination of significance.
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USING GENERALIZABILITY THEORY TO EVALUATE PLAYABLE – A MOVEMENT SKILL
ASSESSMENT FOR ADULTS WITH INTELLECTUAL AND DEVELOPMENTAL DISABILITIES
Laura St. John1, Emily Bremer2, and John Cairney2
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Individuals with intellectual and developmental disabilities (IDD) experience a myriad of impairments, including those
related to movement and balance. These impairments can make it difficult for this population to participate in physical
activity and limit their engagement. However, our understanding of overall movement capabilities in this population
is greatly limited due to a lack of reliable measures. To address this, PLAYable was designed and is the first movement
assessment specifically for individuals with intellectual and developmental disabilities. PLAYable comprises five subtests
that measure 23 skills ranging from locomotor skills (i.e., skip) to balance (i.e., one-footed balance) and utilizes a 0-100
point visual analog scale. In this study, Generalizability Theory, an extension of classical test theory, is used to measure the
reliability of PLAYable as it pertains to quantifying movement in this population. Fifteen raters were recruited to watch
368 video clips, each depicting an individual performing a skill from PLAYable. For example, a skill like a skip, a rater
would watch 16 different individuals perform the skip skill. The scores from the raters were compiled, and descriptive
statistics were analyzed using R-Studio software. A series of generalizability analyses were then conducted using G-String
V software. It was found that raters were using the full range of the scale from 0-100. Overall, most of the score variability
from PLAYable came from the participants depicted in the videos. Moreover, the internal consistency of the scale was
excellent (Ep2 = 0.95). Scale related to object manipulation (Lower and Upper body) had poor reliability overall. Overall, the
findings from this study are promising and demonstrate that PLAYable may serve as an effective movement assessment
for this population.
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BODY SCHEMA AND DEVELOPMENTAL COORDINATION DISORDER: EFFECTIVENESS OF A
PSYCHOMOTOR INTERVENTION FOR CHILDREN
Hugo Arramon1, and Genevieve Cadoret1
1
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According to the sensorimotor model, developmental coordination disorder (DCD) is a disorder of perception-action
coupling (PAC) before becoming a specific disorder of intentional motor skills (Blank et al., 2019; INSERM, 2019). This
dysfunction of the PAC would disrupt the building of internal representations, including those associated with the
body schema (BS) (Assaiante et al., 2014). The BS is essential to unconsciously guide action and adapt movements to
environmental constraints. The main objective of this study was to implement and measure the effects of a psychomotor
intervention aimed at the implicit BS training for children with DCD. An individual intervention was offered to 15 children
with DCD between 7 and 10 years of age. In the context of the pandemic, the intervention was offered remotely as prerecorded video capsules which were sent twice a week for eight weeks for a total of 16 sessions. The intervention was
preceded by a video training offered to the parents of the participants. Pre-tests and post-tests assessing the participant’s
motor skills, spatial skills and quality of life were also performed remotely. The training which was given to the parents
presented the nature and the explanatory models of DCD, the concept of BS and advice on parental behaviors and attitudes
to adopt while watching the video clips with their children. Each session was composed of three exercises focusing on
PAC (i.e. motor dissociations): an exercise with a time constraint (i.e. adaptation of coordination to the rhythm), with a
spatial constraint (i.e. succession of segmental positions or combination of segmental movements) and with a muscle
tone constraint (i.e. stabilization of an object during a series of postures). The preliminary results of the pre-tests revealed
that the children had a large inter- and intra-individual variability in motor skills. Their spatial skills performance was low,
but with less variability. The subjective level of quality of life was surprisingly satisfactory considering the skills assessed.
In addition, a major difference was observed between the open-eye and closed-eye conditions. We hypothesize that
following the intervention, this difference should decrease due to an improvement of the BS. The results of the posttests, which will be described in the oral presentation, will allow us to evaluate the effectiveness of this psychomotor
intervention and to determine the extent to which it is possible to train the PAC in children with DCD.
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ASSESSING KICKING COMPETENCE IN PEOPLE WITH DOWN SYNDROME AND TYPICALLY
DEVELOPING CHILDREN
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Kicking a ball is a very frequent action in sport and leisure time activities and a low proficiency in this skill could limit
the participation in recreational sport activities. This issue is emphasized in individuals with Down Syndrome (IDS) for
which data about motor competence in kicking is limited to children. Here, we aim at evaluating the kicking competence
of IDS combining an in-field process assessment with an instrumental assessment through wearable motion sensors.
Twenty-three adult individuals with DS (IDS) and twenty-one, age and mass matched, typically developed individuals
(ITD) volunteered to participate in the study. Peak to peak 3D linear acceleration and angular velocity were recorded at
200 samples/s using two inertial measurement units placed on the lower back and lateral malleolus of the dominant
limb during kicking. Motor competence was assessed according to the criteria proposed in the test of gross motor
development version 3 (TGMD-3). Compared to ITD, IDS showed lower motor competence (ITD: 5.9±1.2; IDS: 3.2± 2.0) and
lower angular velocities about the cranio-caudal (ITD: 3.0±1.8; IDS: 2.1± 1.1 rad/s) and medio-lateral axes (ITD: 4.5±1.5;
IDS: 3.0±1.1 rad/s) of the trunk. Moreover, shank angular velocity about the medio-lateral axis was lower in IDS (ITD:
14.3.6±4.0; IDS: 9.9±2.8 rad/s). The lower trunk angular velocity in IDS may limit the possibility to rely on the proximal-todistal sequencing observed in kicking and generate high shank angular velocity upon ball impact. The lower trunk angular
velocity may result from orthopedic features of the pelvic girdle or from a poorer neuromuscular control of core muscles.
Besides, the increased objectivity provided by the instrumental assessment allows to identify quantitative variables that
can significantly classify participants based on their motor competence in kicking. This information would allow a quick
and objective evaluation of the participant’s motor competence and to support the identification of those participants
more in need of a physical activity intervention to increase their motor competence and their possibility to be involved in
organized and non-organized physical activities.
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DRINKING FROM A CUP: UPPER EXTREMITY MOVEMENTS DURING ACTIVITIES OF DAILY
LIVING IN CHILDREN WITH AUTISM SPECTRUM DISORDER
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Children with Autism Spectrum Disorder (ASD) often struggle with activities of daily living (ADLs) even when their cognitive
ability is average, possibly due to differences in motor development. Specifically, as many as 90% of children with ASD have
clinically significant, persistent motor delays or dysfunction, which correlate with difficulties in performing ADLs. Upper
extremity motor skills play a crucial role in children’s ability to perform ADLs. Current standardized motor assessments and
caregiver reports of ADLs reduce complex behaviors down to success or failure, potentially neglecting clinically significant
information that could help to explain how children complete tasks, or why they may fail. Conversely, while laboratory tasks
can improve our understanding of underlying motor mechanisms using quantifiable, objective measures, it is difficult to
link performance on customized tasks to functional ability in daily living. To bridge this gap, we evaluated an ADL, drinking
from a cup, using motion capture technology to objectively quantify how movement impacts the performance of ADLs.
The objective of the current study was to quantify differences between children with ASD and typically developing (TD)
children in the execution of upper extremity movements during ADLs. Specifically, we used spatial (e.g., path length) and
speed (e.g., velocity, acceleration, jerk) based characteristics of movements to analyze differences in motor mechanisms
that may disrupt performance of upper extremity ADLs in children with ASD. Eleven children with ASD and twelve TD
children between 5- and 14-years-old drank from a cup while instrumented for upper-body motion capture and binocular
mobile eye-tracking. Participants completed 8 trials for each task, 4 per hand. Preliminary analysis of these pilot data
indicated differences between ASD and TD in velocity when reaching to the cup but not when bringing the cup to the
mouth. Specifically, children with ASD (M=449 mm/s, SE=24.2) had significantly higher mean velocities when reaching
to the cup compared to TD children (M=364 mm/s, SE=18.6, p=.005), but there were no significant differences between
children with ASD (M=272 mm/s, SE=14.6) and TD children (M=270 mm/s, SE=13.8, p=.923) when bringing the cup to the
mouth. These velocity patterns may indicate differences in how children with ASD are planning movements. By measuring
movement during upper extremity ADLs, we can begin to understand why children with ASD succeed on some tasks but
fail on others. The new data provided by this study will inform the development of interventions specifically tailored to the
unique motor challenges observed in ASD.

www.motordevelopment.gr

IMDRC

5

Fifth Assembly of the International Motor Development Research Consortium
Moving Across the Life Course: Research & Practice • 23-25 September 2021 • Virtual

ORAL PRESENTATIONS

NEURAL AND KINEMATIC CHARACTERIZATION OF HANDWRITING IN ADULTS WITH AND
WITHOUT ADHD
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Attention Deficit Hyperactivity Disorder (ADHD) is developmental disorder that can persist across the lifespan. During the
COVID_19 pandemic, ADHD was amongst those associated with poorer outcomes and individuals with ADHD were at an
elevated risk of catching the disease. Fine motor function Is deteriorated in ADHD. Handwriting is a complex fine motor
task which is affected by ADHD negatively. The handwriting associated with ADHD, is often described as less coherent,
poor in structure and ideation, frequently illegible, error prone. Parsing out the cognitive component of handwriting is of
importance. The Detailed Assessment of Speed of Handwriting (DASH) assessment provides information about the speed
and legibility of an individual’s handwriting. It includes five subtests, each testing a different aspect of handwriting speed
(Alphabet, copy best, copy fast, and freewriting). With a better understanding of both the biomechanical and neurological
underpinnings of the task, individualized interpretations and interventions can be developed. 32 adults (15ADHD, 17
non-ADHD), age= 20.35±1.27 were recruited within the University of Delaware and Newark communities participated
in this study. Functional Near-Infrared Spectroscopy (fNIRS) was used to observe neural activity in the prefrontal cortex
(PFC). A digitizing pad was utilized to administer the DASH test and the MovAlyzeR, a specialized software, was utilized to
assess quantitative aspects of handwriting. In isolation, the DASH17+ revealed a significant difference between groups in
words per minute produced during CB. Exploring this further with the MovAlyzeR, these DASH sub-tasks also differed in
the number and duration of pauses between groups with ADHD showing higher rate of long pauses (p<0.05). At the same
time, hemodynamic differences existed between ADHD and non-ADHD, with ADHD showing greater overall oxygenation
during copy best and freewriting compared to non-ADHD group. Differences in ΔHbO are likely due to motor planning and
regulation differences between the tasks. Overall a multimodal approach to speed of writing provides far greater details
regarding underlying neural and kinematic underpinnings of writing in ADHD.
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BEST PRACTICES FOR IMPLEMENTING AND ASSESSING THE EFFECTS OF ADAPTED
PHYSICAL ACTIVITY INTERVENTIONS FOR INDIVIDUALS WITH DEVELOPMENTAL
DISABILITIES
Melissa Pangelinan1, Emily E. Munn1, Danielle M. Carabello1, and Mary Grayson Nix1
1

64

Auburn University, School of Kinesiology, Auburn, AL, USA; mgp0020@auburn.edu

As many labs shifted to virtual programming and data collection, many technical issues came to light. The purpose of the
present study is to describe lessons learned and recommend best practices for implementing and assessing the effects
of virtual, adapted physical activity interventions for individuals with developmental disabilities. Two virtual programs
were implemented - one examined the feasibility of a 10-week group fitness program with two community-based, nonresidential programs for adults with developmental disabilities (n=45), and one examined the feasibility of a 10-week
at-home personal training program for adults with disabilities (n=11). Before implementing the programs, technology
audits were conducted to ensure access to relevant technology (i.e., laptop or tablet, stable internet connection, highquality webcam, and microphone), technical understanding of virtual software (i.e., access/ability to use Zoom), and
physical setup (i.e., ability to see participants, sufficient space for participants to perform movements). Given space
and safety constraints, assessments were tailored to capture relevant dependent measures that could be performed in
the community or home environments. Program instructors developed programming that used minimal and low-cost
equipment, required minimal space, and created visual/behavioral supports (i.e., pictures of each exercise with relevant
verbal cues). Despite these efforts, unanticipated technical difficulties were observed. First, despite visual supports to
help participants maintain adequate spacing and remain visible during the session, it was not possible to observe all
participants for the entirety of the sessions (e.g., participants obscured the view of others, participants drifted out of view,
camera positions needed to be adjusted for different movements). Second, lag in the video stream made it difficult to
provide real-time feedback and behavioral support for participants and staff/caretakers. Third, participants had unstable
internet connections, requiring multiple make-up sessions to ensure fidelity. Fourth, Zoom recording settings set by the
university differed by research staff, which limited the ability to capture multiple video streams (i.e., gallery view). Overall, it
is possible to implement and collect data from virtual programs. And, virtual programs provide opportunities for program
expansion beyond the local community. However, considerable planning and providing trained technical support staff
need to be incorporated to increase the quality of programs and data collection.
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UNDERSTANDING PARENTS’ PREFERENCES FOR EDUCATION ABOUT INFANT
DEVELOPMENT AND PLAY
Julie M. Orlando1, Andrea B. Cunha2, Zainab S. Alghamdi1, and Michele A. Lobo1,2
1
2

University of Delaware, Biomechanics and Movement Science, Newark DE, USA
University of Delaware, Department of Physical Therapy, Newark DE, USA; malobo@udel.edu

Parents play a critical role in early child development. An understanding of the sources parents access for information
about development (i.e., milestones) and play (i.e., daily interactions that shape development) is important to determine
how to most effectively educate parents. The aim of this study was to assess parents’ preferences and histories for receiving
information about infant development and play. We conducted an anonymous online survey of 128 parents (Mean age:
33.2 +- 4.4 years) with a child under 24 months old. Items queried: 1) how well-informed parents felt about development
and play (Likert scale; 1= Not Informed, 5 = Very informed); 2) when parents first sought information about development
and play; and 3) where parents looked for information about development and play. More parents rated themselves as
very informed about development (41%) than about play (31%). Most parents had actively sought information about
both development (92%) and play (69%). Of those parents who sought information, most looked for information about
development before infants were born (60%) and about play after infants were born (64%). Parents looked to a variety of
sources, including social media (e.g., Instagram?, Pinterest?), books (e.g., What to Expect the First Year), their pediatrician,
and their social network for information about development and play, but they most often looked to websites (e.g.,
Pathways.Org?, BabyCenter?, WebMD?), apps (e.g., The Bump?, CDC’s Milestone Tracker) for information (development:
46%, play: 41%). Parents looked more often to healthcare providers for information about development (17%) than play
(6%). These results highlight that most parents do not perceive themselves to be very informed about infant development
or play and have sought out information about these topics. Parents often seek information about development before
infants are born, but then realize after birth that they want more information about interacting with infants each day.
While parents seek information from a variety of sources, internet sources are most often accessed. Although a primary
responsibility of pediatricians is to educate parents, most parents did not report healthcare providers as key sources for
information. These findings indicate that early parent education programs may be improved through a variety of efforts
that include evaluating the quality of the content shared via existing popular sources and developing high-quality content
that can be shared with parents through the mechanisms they prefer to access. Effective educational efforts offer the
potential to improve developmental outcomes for young children.
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RELATIONS BETWEEN INFANTS’ GAIT VARIABILITY AND FALL FREQUENCY
Christina M. Hospodar1, Danyang Han1, and Karen E. Adolph1
1
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New York University, Psychology, New York, NY USA; christina.hospodar@nyu.edu

The human gait cycle is highly patterned, and consistency is a hallmark of skilled gait. But all humans display gait variability
(i.e., stride-to-stride variations in spatiotemporal parameters of walking). Prior work showed that gait variability predicts
falls in older adults, suggesting that sub-optimal levels of variation are associated with walking instability. But does
gait variability predict falls in infants, when gait control is still developing? We investigated the relations between gait
variability and real-time falls in a preliminary dataset of 65 15-month-old walking infants (additional data from 50+ infants
will be added to the final dataset). Walking experience ranged from 0.2 to 5.5 months (M = 3.0 months). We measured
infants’ step length, speed, and step width with a pressure-sensitive gait mat and calculated the coefficient of variation
(CV; standard deviation divided by the mean) for each measure. We recorded infants’ locomotor activity during 10-25
minutes of free play in a laboratory playroom, video-coded infants’ falls, and calculated infants’ fall rate (number of falls
divided by the total minutes in motion, multiplied by 60). Step length CV ranged from 6 to 23% (M = 11%), speed CV
ranged from 3 to 28% (M = 12%), and step width CV ranged from 10 to 48% (M = 23%). Infants’ fall rate ranged from 0 to
117 (M = 21) falls per hour in motion; 16 infants never fell. We conducted a linear regression model with fall rate as the
outcome variable (natural log transformed to account for positive skew), and walking experience, step length CV, speed
CV, and step width CV as predictor variables. The model accounted for 19% of the variance in fall rate (R2adj = .188, F(4,44)
= 3.78, p= 0.010). Step length CV significantly predicted fall rate (b = .10, t(44) = 2.72, p =.009); for every one-percent
increase in step length CV, fall rate increased by 10%. Neither walking experience (p = .090), speed CV (p = .646), nor step
width CV (p = .569) significantly predicted fall rate. These preliminary results suggest that step length variability is the
strongest predictor of falls in infants. Thus, relations between gait variability and falls might exist not only for older adults
with deteriorating gait control, but also for infants with developing gait control. Future analyses will assess step-by-step
variability to more finely characterize gait variability.
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THE PRETERM MOTOR DEVELOPMENT IN THE FIRST YEAR OF LIFE AS PREDICTOR OF
COGNITION AND LANGUAGE AT 3 YEARS
Carolina Panceri1,2, Nadia Cristina Valentini1, Renato Procianoy1,2, and Rita de Cassia Silveira1,2
1
2

Universidade Federal do Rio Grande do Sul, Brazil; cpanceri@hcpa.edu.br
Hospital de Clínicas de Porto Alegre, Brazil

The early motor assessment is the first step to monitor preterm infants’ development, and it provides insights into
interventions when needed. This study aimed to investigate if motor development in the first year of life predicts cognition
and language development of preterm infants at 3-years-old. This cohort study was conducted in a follow-up clinic for
preterm infants (with less than 32 weeks of gestation age and/or birth weight less than 1500) of a Brazilian public hospital.
The Bayley Scales of Infant and Toddler Development - III was used to assess infants at 4, 8, and 12 months of corrected age
and 36 months of chronological age. Composite scores were used; cognitive and language scores ≤ 89 were considered
in the range of impairments and ≥ 90 in the typical range. Our sample was composed of 61 infants assessed at 4 and 36
months, 71infants assessed at 8 and 36 months, and 75 infants assessed at 12 and 36 months. Logistic regression was
used. The results showed that motor performance at 8-months was a predictor for cognitive and language impairments at
36 months. The chance of cognitive impairment at 3-years-old increases by 7.2% (95% CI: 3.4% - 12%) for each point that
the motor composite score decreases (p = 0.001); and the chance of language impairment at 3-years-old increases by 5%
(IC95%: 2% - 8.8%) for each point that the motor composite score decreases (p = 0.003). At 12 months, motor performance
was also a predictor of cognitive and language impairment at 36 months. The chance of cognitive impairment at 3-yearsold increases by 7.0% (95% CI: 3.6% - 11.6%) for each point that the motor composite score decreases (p < 0.001); and
the chance of language impairment at 3-years-old increases by 3.9% (IC95%: 1.2% - 7.1%) for each point that the motor
composite score decreases (p < 0.007). At 4-months, no significant associations were detected. Our study showed that
motor development at 8 and 12 months predict cognition and language development at 36 months; assessing preterm
infants at this age may help the families to implement appropriate strategies to prevent further delays.
Funding: CNPq, CAPES, Bill e Medinda Gates Foundation.
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INFANTS’ SPONTANEOUS LOCOMOTOR ACTIVITY AT HOME
Orit Herzberg1, Margaret S. Shilling2, Catherine S. Tamis-LeMonda1, and Karen E. Adolph2
1
2
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A century of research on the development of walking examined how well infants walk and how adaptively infants
navigate obstacles. But researchers still know little about infants’ spontaneous locomotor activity (e.g., how much infants
move and where they go). Previous work is limited largely to single visits in lab playrooms for short time periods (10-30
minutes). Thus, previous work cannot reveal whether: (1) infants’ locomotor activity in a novel playroom is representative
of what they do in the familiar home environment or over longer time periods; (2) opportunities for learning about upright
balance (e.g., steps on varied surfaces and in different rooms) differ among infants; (3) individual differences in activity
are stable; (4) home-related factors contribute to individual differences; or (5) activity patterns change with infant age,
walking experience, or sex. We video-recorded 36 walking infants (13-, 18-, and 23-month-olds, 18 boys; 12 per age
group) during everyday activity at home (two 2-hour visits within one week). In addition, we measured room dimensions
and floor surfaces to describe environmental opportunities for locomotion. Frame-by-frame video coding showed that
infants move in short bursts of time-distributed activity. Infants produced M=224 bouts (SD=52.7) of locomotion per
hour, with brief bursts of locomotion (M=3.9s, SD=0.9) separated by longer periods of rest. The short bouts added up.
Infants spent M=24.1% (SD=7.5) of each hour in locomotion. Each hour, infants stepped on M=6.3 (SD=1.5) surface types
(e.g., hardwood floor, tile, carpet) with M=204.5 (SD=138.5) transitions between surfaces, and they visited M=3.8 (SD=1.6)
different rooms with M=19.4 (SD=17.8) transitions between rooms. Although time constrained (in highchairs, caregivers’
arms, etc.) is dictated largely by caregivers, whether to move and where to go is determined by infants. Infants showed
large individual differences in locomotor activity for each unconstrained hour (e.g., time in motion ranged from 5%38%). Every measure of locomotor activity (time in motion, bouts/hour, bout duration, number of falls, time constrained,
number of surfaces and rooms, transitions between surfaces and rooms) was stable from one visit to the next (rs(34)=.37.84, ps<.03). Home size ranged from 44.4-173.3m2 (M=84.5, SD=38.1), but space to move was unrelated to individual
differences in locomotor activity. Moreover, locomotor activity did not change with infant age, walking experience, or sex.
In summary, infant locomotor activity is bursty, varied, and time-distributed, with large and stable individual differences,
suggesting that varied everyday experiences contribute to infants’ ability to master upright balance and flexibly navigate
novel motor challenges.
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CHILD/MOTHER INTERACTIONS: RELATIONSHIP WITH COGNITIVE, LANGUAGE, AND
MOTOR DEVELOPMENT IN THE FIRST YEAR OF LIFE OF PRETERM INFANTS
Bianca Paltian Lima1, Carolina Panceri1,2, Nadia Cristina Valentini1, Rita de Cássia Silveira1,2, and Renato
Soibelmann Procianoy1,2
Universidade Federal do Rio Grande do Sul, Shool of Physical Education, Fysioteraphy and Dance, RS, Brazil;
bi_paltian@hotmail.com
2
Hospital de Clínicas de Porto Alegre, Brazil
1

Premature birth is a risk factor for delays in child development; the quality of interactions between the infant and caregivers
may be a protective factor. Attentive caregivers promote the infant’s environment’s exploration, set tasks according to
the infant’s needs, and promote new skills and knowledge. This study aimed to investigate the associations between
child/mother interactions and cognitive, motor, and language development of preterm infants. Preterm infants (n = 105),
with and without developmental delays, and their mothers participated in the study. The child/mother interactions were
assessed using the Interaction Rating Scale (IRS). The infants were assessed using the Bayley Scales of Infant and Toddler
Development III and Interaction Rating Scale at 12 months of corrected age; composite scores were used, infants with
delays (IWD) scored in all subscales ≤ 89, infants with typical development (ITD) scored ≥ 90. The groups were similar
regarding gestational age (p = 0.359; IWD: M= 29.4; SD = 2.7; ITD: M = 29.8; SD= 2.1) and birth weight (p = 0.267; IWD:
M= 1160.1; SD= 378.0; ITD: M= 1242.0; SD= 274.7). Parents’ characteristics were also similar across the groups regarding
parents’ age (mothers: p = 0.845; IWD: M= 29.0; SD= 7.0; ITD: M= 29.3; SD= 2.4; fathers: p = 0.905; IWD: M= 32.3; SD=
8.7; ITD: M= 32.0; SD= 7.7) and formal education (mothers: p = 0.146, IWD: high school= 36,4%; ITD: high school= 45,2%;
fathers: p = 0.139, IWD: high school= 30,9%; ITD: high school= 53,3%). The IWD group showed significantly lower scores
for child autonomy (p = 0.050; IWD: M = 7.53; SD = 2.7; ITD: M = 8.55; SD = 2.2), child empathy (p = 0.050; IWD: M =
6.07; SD= 3.1; ITD: M = 7.33; SD = 3.0), caregiver sensitivity to the Child (p = 0.036; IWD: M = 11.25; DP = 3.0; ITD: M
= 11.55; DP = 2.4). Small to moderate significant correlations were found between the child/mother interactions and
neurodevelopment scores for IWD groups (cognitive: r = .23; p = .046; motor r = .32; p = .005; language r = .35; p = .002);
no significant correlations were found for the ITD group. Training parents to increase the interactions with the infants may
help to minimize delays in preterm infants.
Funding: CAPES, CNPq, Bill & Melinda Gates Foundation.
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NEONATAL ADVERSE OUTCOMES AND CONTEXTUAL FACTOR: ASSOCIATIONS IN THE
FIRST FOUR MONTHS OF LIFE
Eloá Maria dos Santos Chiquetti1,2, Helena Cristina Valentini Speggiorin Vieira3, Keila Ruttnig Guidony Pereira1,
and Nadia Cristina Valentini1
Universidade Federal do Rio Grande do Sul, School of Physical Education, Physiotherapy and Dance, Porto Alegre, RS, Brazil
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This study aimed to investigate the relationship between adverse neonatal outcomes and contextual factors with the motor
development of infants in the first four months of life. Infants of both sexes (n=643; between 34 weeks of postconceptional
age and 17 weeks of corrected post-term age) were assessed using the Test of Infant Motor Performance. Adverse neonatal
outcomes (gestational age, birth weight, birth length, head circumference, APGAR, days hospitalized in the neonatal
intensive care unit - NICU, twin pregnancy, and fetal distress) were obtained from hospital files. Contextual factors
were assessed using the Knowledge of Infant Development Inventory (parental knowledge about child development),
Affordances in the home environment for Motor Development – Infant Scale (home opportunities for development), and
a demographic questionnaire. Pearson correlation, Chi-square, Kendall tau, and multivariate regression analysis were
conducted. The results showed that several neonatal adverse outcomes (gestational age: r=0.34, p ≤ 0.0001; birth weight:
r = 0.34, p ≤ 0.0001; birth length: r = 0.32, p ≤ 0.0001; head circumference: r = 0.29, p ≤ 0.0001; APGAR in the fifth minute:
r = 0.12, p = 0.018; stay in the NICU: r=- 0.26, p ≤ 0.0001; twin pregnancy: χ2(3) = 9.34, p = 0.025; fetal distress: χ2(3) =
8.32, p = 0.040) and contextual factors (variety of stimuli offered to infant: r = 0.30, p = 0.005; family income: r = 0.09, p =
0.012; number of toys: r = 0.23, p = 0.028; parental knowledge: r = 0.14, p ≤ 0.0001; home internal physical space: τ=0,23,
p=0,028, home external physical space: r = 0.161, p ≤ 0.0001; breastfeeding: χ2(3) = 14,62; p=0,002; maternal smoking:
x2(3) = 9.83; p = 0.020) were associated with motor scores. In the multivariate regression analysis (Adjusted R2=0,14,
F(3,639)=35,38, p≤0,0001), three factors remained in the model and were robust predictors of motor development in
the first four months of life: gestational age (β = 0.27, p ≤ 0.0001), length of stay in the NICU (β = -0.09, p = 0.026) and
variety of stimuli offered to infant at home (β = 0.13 p ≤ 0.0001), explaining respectively 27%, 9% and 13% of the variance.
The cumulative risk factor, neonatal adverse outcome - prematurity and hospitalization were negatively related to motor
development, whereas appropriate opportunities in the home environment positively. Improve home opportunities may
compensate for the motor delays of children born too soon and with undesirable clinical outcomes.
Funding, CAPES and CNPq
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WHY INFANTS FALL: DEVELOPMENT CHANGES THE CAUSE OF ERRORS AS INFANTS
ACQUIRE NEW SKILLS
Danyang Han1, Jaya Rachwani2, Shreya Choudhury1, and Karen E. Adolph1
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Errors are indicators of skill mastery level. As infants acquire skill in locomotion, commonsense would suggest that their
fall frequency—errors in locomotion—should decrease due to improved balance control. However, fall frequency does
not decrease as quickly as expected. We counted falls in 29 crawlers (9.3 – 13.3 months, 9 days – 6.5 months of crawling
experience) and 87 walkers (12.7 – 20.0 months, 3 days – 9.0 months of walking experience) during 20 minutes of free
play in a laboratory playroom filled with toys and elevations. Falls per hour did not change with crawling experience, p =
.19. Although falls per hour decreased with walking experience (r = -.31, p = .004), many experienced walkers continued
to exhibit high rates of falls. Why? We found that the cause of falling changes with development. As infants’ balance
control improves, their activities become more advanced, and thus falls reflect new types of errors and persist in infants’
repertoire. For each of the 455 identified falls, we classified infants’ activity prior to the fall as “basic” (crawling/standing/
walking on the floor) or “advanced” (climbing up/down elevations, running/jumping on the floor) and their body posture
as “prone” or “upright.” Falls during basic prone and upright activity decreased with crawling and walking experience (rs =
-.42 and -.53, respectively, ps < .03); to our surprise, 59% of crawlers’ falls occurred during basic upright activity, and the
frequency for these falls did not change with cruising experience, p = .35. Falls during advanced prone activity did not
decrease with crawling or walking experience, ps > .50. However, falls during advanced upright activity accounted for 3%
of crawlers’ falls only and 39% of walkers’ falls, and increased with walking experience (r = .24, p = .03). Thus, the same
outcome—falling—arises from different causes because infants spontaneously engage in new challenging activities. By
continually “upping the ante,” errors do not decrease as quickly or consistently as commonsense might suggest.
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COGNITIVE, MOTOR AND LANGUAGE DEVELOPMENT DURING THE FIRST YEAR OF LIFE: AN
ASSOCIATIVE STUDY WITH PRETERM INFANTS
Júlia Vicente Hass1, Carolina Panceri1, Nadia Cristina Valentini1, Renato Procianoy1,2, and Rita Silveira1,2
1
2
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This study aimed to investigate the risk and protective factors in premature infants’ neurodevelopment during the first
year of life. Method: We assessed 37 preterm and low birth weight infants at 4, 8, and 12 months, using the Bayley Scales
of Infant Development III. The parents completed the Knowledge of Infant Development Inventory, the Affordances in the
Home Environment for Motor Development, and the Daily Activities of Infant Scale; the hospital files were reviewed for
demographic information. Results: Partial associations were conducted to determine the significant factors entered in the
regression model (p < 0.05). At four months, associations were found between cognitive scores (1) and stayed time in the
Neonatal Intensive Care Unit - NICU, family income, parental practices and knowledge, (2) motor and variety of stimulation
and the availability of fine motor toys, (3) language and NICU stay time, family income and parental knowledge. At eight
months, the associations were between the (1) cognitive scores and physical space and fine motor toys at home, (2)
language and physical space and the mother’s education. At 12 months, associations were found for (1) cognitive scores
with family income and maternal practices, (2) motor scores with and length of stay in the NICU, variety of stimuli provided
at home, and parenting practices, (3) language and length of stay in the ICU, family income, and parenting practices.
Regression analyzes conducted with these factors indicated that (1) having the cognitive development as the outcome, at
four months and eight months of life, parenting practices explain 40% and 35% of the variance in the model; (2) having
the motor development as the outcome, at 12 months, the days of stay in the NICU explain 43% of the variance; and (3)
having language as the outcome, at four months and 12 months, the days of stay in the NICU explain 40% and 38% of the
variance. Conclusions: The development of preterm infants over the first year of life is not explained only by the severity of
birth and adverse clinical outcomes but also by parenting practices.
Funding: CNPq, CAPES, Bill e Medinda Gates Foundation.
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GYM4PETIZ, PHYSICAL EXERCISE FOR TODDLERS AND INFANTS IN FAMILY: STUDY
PROTOCOL WITH IMPLEMENTATION TO THE ONLINE FORMAT
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Given the growing problem of children’s physical inactivity and all associated health consequences, the promotion of
community-based primary prevention programs at an early age is highly warranted. Gym4PETIZ - Physical Exercise for
Toddlers and Infants in Family is a gymnastics program for infants and toddlers (<5 years) based on the assumptions of
physical literacy that supports the promotion of healthy behaviour, intervening in physical activity, sedentary behaviour,
motor competence, motor creativity and food education. Therefore, the first aim of this study was to present the design
and intervention protocol of the Gym4PETIZ program. Considering the lockdown promoted by the Sars-Cov-2, the
program was adapted to an online format. Thus, the second aim of the present study was to verify the applicability of
StoryTelling method applied in the program in the online format. A semi-experimental study design with a 12-week
physical exercise intervention for infants and toddlers and 12 family-based activities was applied. The physical exercise
sessions, with a parent, are grounded on the Aucouturier method, which highlights the importance of Fundamental
Motor Skills (FMS) to promote motor development and stimulating non-verbal communication and creative thinking by
applying the storytelling method. To verify the intervention effect, the sample was distributed into 3 groups: i) face-toface intervention, once a week in the gym with all facilities adapted for infants and toddlers and with lesson extension (1
activity to be performed autonomously after the lesson); ii) online intervention (Zoom platform), once a week in 4 classes
(0-1; 2; 3; 4-5 years) and with class extension: during these lessons all activities was adapted for home environment; iii)
control group. For data collection of online intervention, observation grids were used, applied in all lessons by 4 researchers
and 2 experienced professors/researchers. These records were discussed weekly in focus group meetings. The qualitative
results showed an effectiveness of the Storytelling application during the lessons and with the refinement of different
strategies (communication, fragmentation of history, ...), the method began to be stimulating the FMS in children. It was
concluded that the Gym4PETIZ program in the online format can be a future and reliable strategy for the development
of FMS in a family context. This study will provide new evidence for the long-term effects of an active lifestyle promoting
and harmonious motor development for children, as well as helping to understand the impact of Gym4PETIZ as a health
intervention strategy in different contexts.
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SYSTEMATIC EVALUATION OF INFANT CONTAINERS: MOVEMENT OPPORTUNITIES THEY
PROVIDE AND CONSTRAINTS THEY IMPOSE THROUGHOUT THE FIRST YEAR OF LIFE
Zainab S. Alghamdi¹, Julie M. Orlando¹, Andrea B. Cunha², and Michele A. Lobo1,2
¹ University of Delaware, Biomechanics and Movement Science, Newark DE, USA
² University of Delaware, Department of Physical Therapy, Newark DE, USA; malobo@udel.edu
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There are a variety of infant containers (i.e., equipment that surrounds and contains infants), such as bouncers, car seats,
and saucers, commonly used by caregivers. These products can contain infants in one location safely, allow caregivers to
transport infants, and give infants opportunities for play; manufacturers advertise that these products can support motor,
social, and cognitive development through their designs. Because infant containers are common, most infants spend
some time in them; some infants may spend a significant amount of time in them. Therefore, it is important to examine
commercially available containers in terms of the opportunities and constraints they provide to infants. We performed a
systematic evaluation of commercially available containers for infants 0-12 months of age. Trained researchers evaluated
each container in terms of the position of the infant (e.g., supine, reclined, prone, upright), level of support provided
by the container (e.g., through the head, upper trunk, lower trunk), movements afforded by the container (e.g., head,
trunk, arm, leg movements; locomotion). In addition, availability, number, and location of toys within the container were
evaluated. The categories of containers reviewed included: 1) stationary containers (e.g., activity centers); 2) moving
containers (e.g., walkers and strollers); and 3) positional containers (e.g., supportive pillows). The findings highlight
changes in the constraints and opportunities for movement and learning associated with the containers available to
infants when looking at products across the first year of life. Across the first year, the products transition from placing
infants in more reclined/horizontal positions to more upright positions, to providing less support and presenting fewer
movement constraints to infants, and to providing increased opportunities for manual play with objects. These findings
provide a better understanding of the movement and play constraints and opportunities provided to infants by these
common developmental products. The findings highlight variables that should be considered when designing or selecting
containers for infants to enhance their learning opportunities and to minimize the constraints placed upon them while
keeping a primary focus on safety.
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IS BAREFOOT REALLY BEST? INFANTS WALKING BAREFOOT, IN BENDY SHOES, AND IN
STIFF SHOES
Whitney G. Cole1, Anna (Hyeji) Shin1, and Karen E. Adolph1
1

New York University, Psychology, New York, New York; wgcole@nyu.edu

Parents, doctors, and shoe manufacturers currently believe that “barefoot is best” when it comes to infants learning to
walk, and that when shoes are required, they should be as thin and bendy as possible. But a generation ago, a sturdy,
supportive shoe was believed best for infant walking. In the current study, we tested whether different footwear affects
infant walking—specifically, how well and how much infants walk. Twelve- to 20- month-old infants (current N=46,
planned N=60) walked for 10 minutes in each of three footwear conditions: barefoot, wearing a bendy-soled shoe, and
wearing the same shoe modified to have a stiff, unbending sole. Infants played with their caregivers in a laboratory
playroom with six foam elevations and six toys. We recorded the timing and distance of each footstep on a pressuresensitive mat and video-coded spontaneous activity in the playroom. From videos, we scored time walking and climbing,
steps taken, and falls. In addition, parents reported in a structured interview their beliefs about the effects of footwear.
The belief that “barefoot is best” was common: 86% of parents reported that barefoot was best for infants learning to walk.
Shoes did affect infants’ highest possible walking skill as measured by the standard gait test: Preliminary data showed
effects of footwear on speed, cadence, and step width, Wald Xs ≤ 11.48, ps < .003, but not step length Wald X = 4.34, p
= .11. Infants walked faster and took narrower steps when barefoot compared to stiff shoes, ps < .02. In contrast, only
speed and cadence were affected by shoes during spontaneous play, Wald Xs ≤ 10.1, ps ≥ .01. Likewise, preliminary results
showed that shoes did not affect how much infants walked and played. Infants spent similar proportions of time walking
in each condition, took similar numbers of steps, and spent similar proportions of time climbing on elevations, Wald Xs
≤ 4.3, ps ≥ .12. Finally, falls occurred equally often in the three conditions, Wald X = 2.02, p = .36. In summary, although
footwear affected infants’ peak performance as measured in the standard gait task, it had little effect on their walking skill
during natural, everyday walking—the actual input for learning to walk. Similarly, infants accumulated similar amounts of
total activity regardless of footwear. Parents can be reassured that putting shoes on their infants is unlikely to hinder their
babies’ developing walking skill.
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WHAT ARE THE EFFECTS OF BREASTFEEDING AND HOSPITALIZATION TIME ON MOTOR
PERFORMANCE?
Paola Matiko Martins Okuda1, Patricia Silva Lucio2, Érika Felix1, and Sheila C. Caetano1
Universidade Federal de São Paulo, Pschyatry and Medical Psychology Department, São Paulo, SP, Brazil;
paolaokuda@yahoo.com.br
2
Londrina State University, Psychology and Psychoanalysis Department, Londrina, PR, Brazil
1

This study aimed to verify the relationship among the most cited predictors of motor development and performance, as
gestational age, time of hospitalization after born, and breastfeeding. The sample was composed of 661 children (46.4%
female; mean 5 years old; SD 1.63). Mothers responded to a questionnaire retrospectively about prenatal and postnatal
development of their children, who in turn were evaluated in terms of fine motor skills using the motor development
scale - MDS. Conditional process analysis was used to evaluate the indirect effects of gestational age on fine motor
skills. A moderated moderation model (PROCESS FOR SPSS Version 3) was performed using breastfeeding (dichotomous
variable) and time of hospitalization after birth (in days) as moderators for calculating the three-way interaction (model 3).
Using 5000 bootstraps samples, higher-order unconditional interaction was significant (p = .026). The test of conditional
interaction (gestational age x breastfeeding) at the levels of the second moderator (hospitalization) showed that the effect
was limited to the higher level of the moderator (p = .0275). It means that when hospitalization was higher than 4 days,
a negative effect on fine motor skills measured at 5-6 years was observed among the children who were not breastfed
(effect = -.9892; LLCI = -1.944; ULCI = -.0344; 95% CI), that is, children have low performance on fine motor skills when they
are not breastfeeding. Potential cortical involvement will be discussed and future research should disentangle the effects
of breast milk through breast feeding or bottle feeding using prospective studies.
76
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EXTRA MOTOR STIMULATION AND THE DEVELOPMENT OF SPEED PERCEPTION IN
INFANTS: A LONGITUDINAL HIGH-DENSITY EEG STUDY
Katharina Bock1, Stefania Rasulo1, and Audrey van der Meer1
1

Developmental Neuroscience Laboratory (NuLab), Department of Psychology, Norwegian University of Science and
Technology (NTNU), Trondheim, Norway; stefania.rasulo@ntnu.no

This high-density EEG study was carried out to investigate the effects of receiving extra motor stimulation on the
development of speed perception during the first year of life. We tested 12 infants having received extra stimulation in
the form of baby swimming courses, and 12 control infants without swimming experience, longitudinally at the age of 4-5
months prior to the onset of locomotion and at the age of 9-12 months (with at least several weeks of crawling experience).
We measured brain activity in response to an optic flow pattern consisting of a virtual road with moving poles at either side
of it, simulating structured forward motion at three different ecologically valid speeds. Visual evoked potential (VEP) and
temporal spectral evolution (TSE) were analyzed on EEG data recorded with a 128-channel sensor array. Results showed
overall N2 latencies for motion to be significantly shorter for extra-stimulated infants than for control infants across testing
sessions. In addition, we found a significant improvement in latencies with age, where extra-stimulated and control infants
at 9-12 months had shorter latencies for visual motion than at 4-5 months. Moreover, only the crawling infants at 9-12
months could significantly differentiate between low, medium and high speed, with shortest latency for low speed and
longest latency for high speed. Finally, TSE results indicated a progression from low-frequency theta band activity to highfrequency alpha activity in response to motion, with only extra-stimulated crawling infants showing adult-like beta band
activity in addition. We concluded that the observed changes in brain electrical activity in VEPs and TSEs in response to
visual motion during the first year of life are related to an interacting process between neurobiological development and
increased self-produced locomotor experience, while extra motor stimulation contributed to an accelerated development
of visual motion perception in extra-stimulated infants.
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ARE MOTOR SKILLS GAINS AFTER THE CHAMP INTERVENTION SUSTAINED ACROSS THE
SUMMER? PRELIMINARY FINDINGS FROM THE PATH STUDY
Kara K. Palmer1, Katherine Q. Scott-Andrews1, Carissa Wengrovius1, Stephanie A. Palmer1, Bryan Telizzi2, Adam
Pennell3, Leesi George-Komi1, David F. Stodden2, Dale Ulrich1, and Leah E. Robinson1
School of Kinesiology, University of Michigan, Ann Arbor, MI, USA; palmerka@umich.edu
University of South Carolina, Physical Education, Columbia, SC, USA
3
Pepperdine University, Malibu, CA, USA
1
2

78

Fundamental motor skills are important factors relating to various health outcomes, including physical activity.
Unfortunately, children do not appear to learn these skills in the absence of interventions or structured programs. One
fundamental motor skill intervention shown to improve children’s skills is the Children’s Health Activity Motor Program
(CHAMP). Data support that CHAMP has immediate positive effects on children’s skills, but there is a more limited
understanding regarding sustained intervention effects. The purpose of these preliminary analyses were to examine the
immediate and sustained effects of CHAMP on children’s motor skills (total, locomotor, ball skills). Participants were 299
preschoolers (158 girls; 62% African American; Mage= 4.44 ± .27) from three Head Start centers in the Midwestern United
States. Children either completed a 16-week (2155 minute) CHAMP intervention (n=153) or a control condition (n=146).
Motor skills were assessed using the Test of Gross Motor Development-3rd Edition (TGMD-3) at pretest, post-intervention,
or 6-months after the intervention (follow-up). We used 3 (time) by 2 (group) RMANOVAs to determine intervention,
time, and intervention*time effects for total, locomotor, and ball skills. Significant intervention*time interactions were
decomposed using post hoc t-tests. There were significant intervention*time interactions for total (p<0.05, partial η2=
0.268), locomotor (p<0.05, partial η2= 0.147), and ball skills (p<0.05, partial η2= 0.217). In regards to intervention effects,
post hoc analyses support that children in CHAMP had higher total, locomotor, and ball skills at post-intervention and
follow-up (all p<0.05) compared with the control group. Regarding time, post hoc t-tests show that children in both
CHAMP and the control group had higher total, locomotor, and ball skills at post-intervention compared with pretest (all
p<0.001). Children in CHAMP had a decrease in total and ball skills between post-intervention and follow-up (p<0.001)
but no change in locomotor skills. Children in the control group had increases in total and locomotor skills between postintervention and follow-up (p<0.001) but no change in ball skills. These results support that the CHAMP intervention
elicits immediate and sustained improvements in children’s gross motor skills. These results partially align with current
literature. The control group did show improvements over time without intervention but still had significantly lower motor
skills than children who completed CHAMP.
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FROM EXPERTS TO TEACHERS AND MOTOR SKILLS TO INTEGRATED CURRICULUM:
LESSONS LEARNED FROM THE SKIP MOTOR SKILL INTERVENTION STUDIES
Jacqueline D. Goodway1, Ali Brian2, Ruri Famelia1, Leah E. Robinson3, Patricia L. Biancone1, Yung-ju Chen4,
Nalda Wainwright5, Amanda John5, Rona Cohen6, Seung Ho Chang7, Kevin Lorson8, Seung Yeon Park9, Sally
Tauton Miedema2, Blaize Shiebler1 and Sarah Wall10
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Evidence-based fundamental motor skill (FMS) interventions are critical in remediating developmental delays in FMS. The
“Successful Kinesthetic Instruction for Preschoolers” (SKIP) motor skill intervention was developed over the past 27+ years
and presents strong evidence of the effectiveness of this approach in improving actual and perceived motor competence
with Cohen’s D ranging between 2.21 and 3.96. This presentation will chart the evolution of the implementation of a
series of SKIP studies (n=11) broken into: 1) Experts as Interveners, 2) Training Teachers to Deliver SKIP, and 3) Integrated
FMS Interventions. As each category of studies are examined, key recommendations for FMS intervention science will be
identified. The early SKIP work (6 studies) was implemented by a variety of motor development and physical education
experts resulting in the following lessons: environmentally engineered, high quality tasks matter; aligned developmental
feedback is important in helping children learn; a dynamic, developmental cyclical pedagogy works, and; both direct and
indirect pedagogies improve FMS competence. Due to concerns of ecological validity of using experts as interveners, the
second phase of SKIP shifted to training early childhood teachers to deliver SKIP (n=3 studies). This work concluded that: early
childhood teachers have little to no academic preparation and lots of apprehension in teaching motor skills; theoreticallyaligned, interactive teacher training founded on developmental sequences and using key measures of training fidelity is
important in preparing teachers to deliver SKIP; initial coaching with a faded schedule supports teachers implementation
of SKIP; where teachers fail in fidelity of implementation good tasks compensate, and; fidelity of implementation improves
over time with teachers able to go from direct to more indirect pedagogies. In response to crunched early childhood
curriculum and academic pressure put on early childhood teachers, the third phase of SKIP integrated academic content
with FMS interventions (2 studies). These studies concluded: that outcomes in executive function and early language and
literacy could occur alongside improvements in FMS competence; integrated curriculum are complex and challenging
to implement but improve over time, and; teachers evolved in their independence developing their own high quality
developmental activities. This presentation will conclude with a series of recommendations for future research in FMS
intervention science.
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DESIGNING AND DELIVERING AN ONLINE COACH EDUCATION PROGRAMME FOR YOUTH
SPORT COACHES: PROJECT FLAME
Orla Murphy¹, Wesley O’Brien¹, and Sarahjane Belton²
¹ School of Education, Sports Studies and Physical Education Programme, University College Cork, Cork, Ireland;
116402402@umail.ucc.ie
² School of Health and Human Performance, Dublin City University, Dublin, Ireland
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A need to develop appropriate community-based interventions to improve adolescent motor competence has been
previously highlighted in Ireland, particularly as these areas of movement are not being sufficiently developed by children
and youth in both Physical Education and youth sport settings. This current research aimed to assess the implementation
considerations of online coach education for Project FLAME (a previously successful school-based intervention for
adolescent motor competence), in youth sport settings in Ireland with volunteer, community-based coaches through the
design and delivery of a pilot online coach education programme. Two synchronous online coach education workshops (2
x 75 minutes each) were designed to upskill volunteer youth sport coaches on delivering the Project FLAME intervention
in their community club setting. Coaches from Cork (Ireland) were recruited via online advertisement through a local
sports partnership group. A sample of 23 coaches from a variety of sports backgrounds took part in the coach education
workshops (19 males, 4 females). Following participants completion of the online training, 4 coaches took part in an
online focus group discussion relating to their perceptions of coaching motor competence, and their experiences of the
coach education online workshops. Coach feedback from the focus group was largely positive, with all coaches satisfied
with the quality of training received in the delivery of the workshops. Thematic analysis of the focus group revealed the
following 3 themes: 1) Coaches lacked prior knowledge of motor competence; 2) Coaches identified the role of adults as
important influencing factors in promoting adolescent movement; 3) The use of digital resources in the workshops were
highly valued by coaches as a tool for promoting adolescent motor competence. Positive findings from this first phase of
online coach education delivery in Project FLAME suggests that further workshops could be conducted with youth sport
coaching cohorts, specifically those interested in adolescent motor competence in Ireland. With the previous success of
Project FLAME evident in the school and Physical Education context, heightening the evidence for such a programme with
youth sport coaches may result in further adolescent motor competence improvements, with potential to inform future
volunteer coach education programmes.
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IMPORTANCE OF CULTURALLY REFLECTIVE LEARNING AS PART OF FUNDAMENTAL
MOVEMENT SKILLS DEVELOPMENT IN ABORIGINAL CHILDREN
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There is urgent need to redress Aboriginal and Torres Strait Islander child health and development inequalities. Poor
physical and socioemotional development are major contributors to the gaps that exist in health and education between
Aboriginal and Torres Strait Islander children and non-Indigenous children. Aboriginal and Torres Strait Islander child
development is confounded by multiple factors, including underlying trauma from colonisation, dispossession and
instability related to cultural and socioemotional learning during the first 2000 days. A growing body of evidence, not yet
tested with Aboriginal and Torres Strait Islander communities, shows that fundamental movement skills (FMS) combined
with socioemotional learning (SEL) incorporated into the Move2Smile program, builds learning capabilities and improves
child development outcomes, to better prepare children for a meaningful life. Our project highlights the importance of
co-design with community before community-controlled implementation and evaluation with an example of how the
Move2Smile with Culture program was co-conceptualised in partnership with the Yarrabah Aboriginal and Torres Strait
Islander community in Australia. Our new program, Move2 Smile with Culture will centre around a movement-based
program embedded with Aboriginal and Torres Strait Islander ways of knowing, being and doing which will promote the
cultural reflections of the curriculum. We will outline how this program will be implement in partnership with Aboriginal
and Torres Strait Islander children in the first 2000 days to build FMS and SEL and provide wide-reaching community
benefits. This study explores the importance of embedding the Move2Smile program with Aboriginal and Torres Strait
Islander ways of learning through community co-design (Move2Smile with Culture). The Move2Smile with Culture program
to be implemented within an Aboriginal and Torres Strait Islander community-controlled early learning setting will assess
the impact and feasibility using the ORBIT model. The key objective of this presentation is to explore co-designing the
Move2Smile with Culture program through embedding Aboriginal and Torres Strait Islander ways of knowing, being and
doing using inclusive early learning practices.
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LEARNING TO CYCLE: LATERAL TRAINING WHEELS VERSUS BALANCE BIKE
Cristiana Mercê1,2,3, Marco Branco2,4, David Catela2,5, Frederico Lopes1, and Rita Cordovil1,3
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Learning to ride a bicycle is an important milestone in children’s life due to its several and various benefits. Cycling
improves children’s health by promoting a better cardiorespiratory fitness and body composition, it also improves their
emotional and relational skills, and promotes a greater autonomy and environment exploration (Handy & Lee, 2020;
Ramírez-Vélez et al., 2017). According to Bronfenbrenner, the child’s development occurs within a system of interactions
between the child and different layers of his/her environment, from the microsystem (e.g., family), to the macrosystem
(e.g., culture) (Bronfenbrenner, 1995, 1979). At the most proximal level, movement arises from the dynamic interaction
between individual, task and environmental constraints (Newell, 1986). In this sense, the interactions between the child,
the environment, and the different constraints are fundamental and, if any constraint changes, the resultant movement
changes. The type of bicycle used to learn how to cycle is a task constraint that will probably have an impact in the learning
process. There are several approaches for learning to cycle independently (Becker & Jenny, 2017). The oldest approach,
practiced worldwide, is the use of two lateral training wheels (BTW), which provide a greater stability, enhancing to
pedal without fear of falling. Recently, a new approach has emerged: the balance bike (BB). This bicycle does not have
pedals or training wheels, so children first learn how to move and balance autonomously, and only then the pedals will be
added. The purpose of this study was to investigate if the learning age for cycling independently differed according the
use of different learning bicycle(s). A total of 2005 responses were collected in Portugal from an online survey, between
November 2019 and June 2020. Results revealed 29 learning paths by using several learning tools, through different paths
(e.g., bicycle with one lateral training wheel, with two lateral training wheels, BB or a traditional bicycle), reinforcing the
Waddington’s equifinality principle (1957), which claims that the same motor acquisition could be achieved from different
paths. The BB’s approach revealed the lowest learning age (LA), (M=4.16 ± 1.34 years), while the BTW’s approach revealed
a significantly higher LA (M=5.97 ± 2.16 years) (p<0,001), and the single use of the traditional bicycle revealed the highest
LA (M=7.27 ± 3.74 years) (p<0,001). To promote an earlier cycling learning, the BB’s approach should be adopted, and to
maximize the BB’s effects it should be used in the beginning of the learning process of cycling.
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DIFFERENCES BETWEEN YOUNG CHILDREN’S ACTUAL, SELF-PERCEIVED AND PARENTPERCEIVED AQUATIC SKILLS
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As drowning is a leading cause of unintentional injury/death in children worldwide, accurate perceptions of their actual
aquatic skills are of critical importance in view of fostering water safety. Children’s self-perceptions may influence the risk
they take, whereas parental perceptions may influence the degree of supervision deemed to be necessary for their children
when engaging in various activities in, on and around water. Yet, studies on actual and perceived motor competence in an
aquatic environment are scarce. Therefore, the aim of our study was to examine the differences between young children’s
actual, self-perceived and parent-perceived aquatic skills, taking into account their sex (boys vs. girls) and age (6-7 yearold vs. 8-9 year-olds). Using a three-way repeated measures ANCOVA, we analyzed data from 134 child-parent dyads
(56.0% boys, 7.1 ± 1.1 years; 71.6% mothers) recruited through six swimming schools located in Flanders and the Brussels
Capital Region, Belgium. Self and parental perceptions of the child’s aquatic skills were assessed using the ‘Pictorial Scale
of Perceived Water Competence’ (PSPWC). The exact same 17 test items of the PSPWC were also used to assess the child’s
actual aquatic skill level in the water. Controlling for years of swimming school experience, within-subject differences
between the total scores on the ‘Actual Aquatic Skills Test’ (AAST) and both the child- and parent-completed PSPWC
indicated lower than actual estimates of the children’s aquatic skill level. The degree of disagreement against the AAST
was more pronounced among parents than in the 6-7 year-old children, but was found to be similar between parents and
the 8-9 year-old children, with these patterns being evident regardless of children’s sex. Our exploratory study contributes
to an ongoing validation of the PSPWC and represents a key advance in assessing and comparing children’s actual and
perceived aquatic skill competence, using perfectly aligned instruments. Future research and practice might explore
children’s actual aquatic skills in different contexts (e.g., open water), include perspectives of non-parent caregivers and
assess perceived and actual water competence across development. Additionally, children’s safe attitude and knowledge
of possible dangers in, on and around the water should be further investigated and promoted.
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PROMOTING FUNDAMENTAL MOTOR SKILLS IN TODDLERS TOGETHER WITH DAYCARE
CENTERS AND THEIR EMPLOYEES: A PILOT STUDY
Eline Coppens1,2, Eva D’Hondt2, and Matthieu Lenoir1
1
2
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This study aimed to promote 1- to 2-year-old toddlers’ motor development by implementing a fundamental motor skill
(FMS) intervention in Flemish daycare centers (Belgium). To this end, a multicenter quasi-experimental research design
was set up, involving 104 toddlers (mean baseline age = 19.9 ± 3.03 months) from 12 daycare centers. The intervention
group (IG; N = 54; 50% boys; 6 daycare centers) received a 20-week FMS intervention (i.e., 15 minutes of structured
movement activities per day, 5 days per week) provided by the daycare employees. The control group (CG; N = 50; 44%
boys; 6 daycare centers) continued their regular daycare activities during the study period. The Peabody Developmental
Motor Scales Second Edition was used to assess toddlers’ total FMS level (i.e., stationary performances, locomotion, object
manipulation) both pre and post intervention. At baseline, 21.2% of our total sample scored below average (IG: N = 13; CG:
N = 9). A two-way repeated measures MANOVA (treatment x time) was used to investigate progress differences in stability,
locomotion and object manipulation between both groups. After loss to follow-up, 97 toddlers participated in post testing
(i.e., 6.7% dropout; IG: N = 4, CG: N = 3. A significant multivariate interaction effect was found between treatment and time
(F (3,93) = 4.714, p = 0.004, ηp² = 0.132), alongside a significant main effect for treatment (F (3,93) = 4.312, p = 0.007, ηp² = 0.122)
and time (F (3, 93) = 35.701, p < 0.001, ηp² = 0.535). At univariate level, the interaction effect was significant for locomotion (F
= 7.331, p = 0.008, ηp² = 0.072) and stability (F = 10.237, p = 0.002, ηp² = 0.097) but not for object manipulation (F = 0.001,
p = 0.981, ηp² = 0.000). Bonferroni pairwise comparisons of the estimated marginal means revealed that only the IG gained
significant progress in locomotion (p = 0.011). Regarding stability, both groups improved (p < 0.001), but the IG gained
more progress (2.256 ± 0.275) than the CG (1.298 ± 0.283). After the intervention, only 8.3% of the total sample scored
below average (IG: N = 4; CG: N = 4). This pilot study demonstrates that a structured FMS intervention, in collaboration with
daycare centers as delivered by their employees, is a feasible and effective way to counteract the general decay in motor
competence that is already present as early as 20 months of age.
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MOTOR COMPETENCE ASSESSMENT, RESEARCH-TO-PRACTICE: THE GREAT DIVIDE
Samantha Snow1, and Natalie Lander1
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Theoretically elementary schools, particularly elementary school Physical Education (PE), provides an ideal opportunity to
develop motor competence (MC). As such, MC features heavily in national and international PE curricula. Yet, many students
leave elementary school under skilled. Assessment is a precursor to targeted instruction, and improvement of MC. There
are numerous valid, reliable and feasible MC assessment instruments available for use by teachers. As the childhood years
provide a critical window of opportunity to develop MC, and assessment is integral to effective teaching and learning,
understanding the application of MC assessment instruments by teachers in schools is important. The aim of this study
was to i) investigate current MC assessment practices of teachers in elementary schools, and ii) to understand the major
barriers to the use of valid, reliable and feasible MC assessments. Victorian elementary school teachers (n=50) completed
an online questionnaire. Demographic questions gathered relevant background information e.g., age, sex, qualifications,
years of teaching experience and teaching specialism. Closed-ended questions provided a snapshot of the current state
of elementary school MC assessment practices, as well as teachers’ perceptions, experiences and perceived barriers of MC
assessment. Descriptive statistics were used for demographics, and were also used to understand teachers’ i) Assessment
practices (i.e., whether they do or don’t assess, methods, frequency, and purpose; ii) Perceptions about MC assessment,
iii) Levels of competence in MC assessment, and; iv) Barriers to MC assessment in schools. Independent sample t tests
investigated whether qualification type or years of teaching experience, were associated with the teacher’s MC assessment
practices. Fifty teachers started the survey with 39 full completions. Just over half were female (55.2%). Despite all teachers
perceiving MC assessment to be important and valuable, no teacher used a well-tested MC assessment in its entirety, and
just under one third (30.4%) of the teachers did not assess MC at all. Of those that did assess, approximately half (56.5%)
referenced aspects of the Victorian Classroom Teachers Manual, and assessed only once (i.e. summative). Lack of time was
reported as the biggest barrier to MC assessment. Neither qualification nor years of teaching experience were significantly
associated with conducting assessment formally (i.e., use of a well-tested instrument), nor more frequently. This study
clearly indicates the substantial disconnect between the availability of MC assessments, and the application of these by
teachers in schools. As such, it provides direction for future MC implementation research, and action for teacher education
providers.
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DROP PUNT KICK & CATCH: AN EYE-HAND AND EYE-FOOT COORDINATION TASK
Rui Matos1,2, Diogo Monteiro1,3, Ricardo Rebelo-Gonçalves1,4, Luís Coelho1,2, Rogério Salvador1,2, Raul
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The aim of the present study was to search for age trends and gender differences on a manipulative task that implies
eye-segmental (hand and foot) coordination. Considering results of studies that compared genders’ gross manipulation
skills at diverse ages with supremacy for boys, it was our intention to verify if a specific task that requests not just one
FMS but two FMS conjugated (drop punt kicking and catching) and where eye-hand and eye-foot coordination are
decisive would reveal the same gender inequality tendency. One hundred and eighty-three children (94 boys and 89
girls), with a mean age of 12.82 years old (±1.55) were recruited to participate in the experiment. The research followed a
cross-sectional design, employing a non-probability sampling method - convenience sample. Subjects were required to
achieve as many ball impacts on a wall as possible in 30” (i.e., inner space of a school sport pavilion), following a drop punt
kick movement pattern. A line marked on the ground (two meters apart from the front wall) should not be stepped or
surpassed during the kick action. Each performer was entitled to two consecutive (30’’ recovery time) trials, so that the best
performance could be registered. The test was performed with size 4 and 5 football (soccer) balls (for subjects under and
over or equal to 12 years old, respectively). Differences (p<.05) between genders were found in each school grade, with
boys systematically achieving better performances. The Cohen’s d effect size was large for each school grade comparison.
Significant differences between groups (school year grades), both in boys (p< .001, with a small effect size - Eta square η2
-of .361) and in girls (p< .001, with a small effect size - Eta square η2 - of .387) were also found. Tukey Post-Hoc pairwise test
identified that fifth and sixth graders performance, both for boys and girls, was significantly lower than their eighth and
ninth graders counterparts were. Moreover, no such differences were found between fifth and sixth graders and between
eighth and ninth graders performances, again for both genders. Effect sizes (Cohen’s d) where differences were found were
all large, except on the comparison between 6th and 8th grade female subjects, where the effect size was small. Thus, this
study confirms literature, given boys supremacy on gross manipulative skills and the evolution of eye-hand and eye-foot
coordination levels with age.
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MOTOR COMPETENCE PREDICTS SELF-ESTEEM DURING CHILDHOOD IN TYPICAL
DEVELOPMENT CHILDREN
Vítor P. Lopes1,2, Susana Rafaela Martins3, Celina Gonçalves1,2, and Luis P. Rodrigues2,3
Instituto Politécnico de Bragança, Campus de Santa Apolónia, 5300-223 Bragança, Portugal
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3
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The relationship between motor competence (MC) and health-related behaviours and attributes, has received great
attention from research in the last decade. Self-esteem was acknowledged as a major determinant of behaviour,
psychological well-being and mental health. Children acquire self-esteem because of successful experiences, particularly
in the motor domain, which in turn are dependent on MC.
This study aimed to identify in children between 7 and 13 years of age the relationship between motor competence (MC)
and self-esteem. This is a mixed longitudinal study lasting five years, although only the last two years were included in the
analysis because of the lack of information about self-esteem in previous years. Participants were N=147 of both sexes (69
girls) divided into eight cohorts. At baseline the youngest and the oldest cohorts had 4 and 11 years of age respectively.
MC was assessed with KTK and self-esteem with the Portuguese version of Physical Self-Perception Profile for Children
and Youth (Bernardo & Matos, 2003). Linear mixed models were applied. Results of final mixed model show that there are
no gender effects, for self-esteem had a significant decrease between 7 and 13 years of age (-0.56) with MC exhibiting an
attenuating effect on this decrease. An increase of one unity of MC had an attenuating of 0.002 unities of self-esteem. In
conclusion, Self-esteem shown a decrease between 7 and 13 years of age, but MC had a mitigating effect on this decrease.
Thus, promoting motor skill levels during childhood will have a positive effect on children’s well-being and mental health.
87
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EXAMINING THE EXTENDED PICTORIAL SCALE OF PERCEIVED MOVEMENT SKILL
COMPETENCE IN CHILDREN: TOWARDS SUPERVISED GROUP ADMINISTRATION
Isaac Estevan1, Cristina Menescardi1, Till Utesch2, Farid Bardid3,4, and Lisa M. Barnett5
University of Valencia, AFIPS research group, Department of Teaching of Music, Visual and Corporal Expression, Valencia,
Spain; isaac.estevan@uv.es
2
University of Münster, Department of Pedagogical Assessment and Potential Development, Münster, Germany
3
Univeristy of Strathclyde, School of Education, Glasgow, UK
4
Ghent University, Department of Movement and Sports Sciences, Belgium
5
Deakin University, Institute of Physical Activity and Nutrition, School of Health and Social Development, Geelong, Australia
1

88

The pictorial scale of Perceived Movement Skill Competence (PMSC)—which originally focused on measuring perceived
competence in locomotor and object control skills in children—has recently been extended to also cover stability skills.
Additionally, in young children below 8 years, the PMSC is completed using a guided one-on-one interview format
involving a dichotomous two-step choice process to arrive at one of four responses (i.e., not too good, sort of good,
pretty good, really good). This one-on-one administration method can be time consuming. Alternatively, a supervised
group administration with a simple 4-point Likert scale might be as effective—especially in older children—and more
efficient. The purpose of this study was to analyze evidence of reliability and convergent validity of the extended PMSC
(locomotion, object control and stability) through one-on-one versus group administration. The study sample consisted
of 394 Spanish children (49% girls) aged 8.0-10.9 years. A counterbalanced design was used with the two different
administration procedures set 15 days apart. Internal consistency was poor to acceptable for one-on-one administration
(αlocomotion=.49; αobject control=.62; αstability=.51) and acceptable to good for supervised group administration (αlocomotion=.58;
αobject control=.73; αstability=.74). As evidence of convergent validity, moderate positive associations (adjusted for age and sex)
among skill domains were found, when survey was administered individually (rlocomotion-stability=.55; robject control-stability=.53) and
in a group (rlocomotion-stability=.57; robject control-stability=.53). Intra-class correlation coefficients (ICC) between individual and group
administration showed good agreement for locomotion (ICC=.64) and stability (ICC=.64), and excellent agreement for
object control (ICC=.79). The present study showed good-to-excellent agreement between both types of administration
but higher internal consistency for group administration. These results were unexpected as it might be assumed that oneon-one administration would be more reliable than supervised group administration. Perhaps the self-completion format
and its simple 4-point Likert scale was potentially more straightforward for older children compared to the interview
format and its two-step response scale. Thus, this more efficient method of administration should be considered in future
work with children above the age of 8.
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EFFECTS OF AN 8-WEEK INTERVENTION TARGETING THE VERIDICALITY OF ACTUAL AND
PERCEIVED MOTOR COMPETENCE IN ADOLESCENTS IN PROJECT FLAME
Conor Philpott1, Till Utesch2, Sarahjane Belton3, Brian Donovan1, Fiona Chambers1 Diarmuid Lester1, and
Wesley O’Brien1
School of Education, Sports Studies and Physical Education, University College Cork, Ireland; 114362901@umail.ucc.ie
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3
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High levels of perceived motor competence and low levels of actual motor competence are frequently reported among
childhood and youth populations. Both perception and actual motor competence have been deemed independent
correlates of health and physical activity behaviour. Examining the strengths of the relationship between perceived motor
competence and actual motor competence may be critical to understanding how to develop motor competence and
skill ability in teaching or coaching environments. Accurate estimation of one’s actual motor competence has previously
been associated with more consistent physical activity, and greater motivation for activity. Moreover, the potential
for a movement-based intervention to strengthen the alignment between perceived motor competence and motor
competence could guide future health, physical activity, and community sport policy globally. This research intends to
examine the effects of an 8-week motor competence intervention on the alignment (i.e. veridicality) between actual and
perceived competence in adolescent youth. Data were collected on adolescents (n = 324; females= 149; mean age= 14.5
± 0.88 years) across six second-level schools in Ireland, including measurement of 10 items of actual, and 10 items of
perceived motor competence at pre-test and post-intervention. Low levels of actual motor competence were observed
in contrast to high levels of perceived motor competence. A small significant veridical alignment between perceived and
actual motor competence was found, however, no intervention effect on alignment was observed whatsoever. Future
research should prioritise a longer intervention duration, with a targeted focus on student learning and understanding to
develop veridical perceptions in adolescents, which may prove key to sustained participation in physical activity.
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HOME-BASED INTERVENTION TO IMPROVE BALL CONTROL SKILLS IN TODDLERS
ATTENDING KINDERGARTEN
Masashi Watanabe1, Naoko Aoyagi1, and Naomi Kaminaga1
1
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Early childhood is favorable for acquiring a variety of motor skills. However, many young children do not have sufficient
motor skills, especially in ball control (throwing, catching, etc.), because they do not have the opportunity to play with
their friends or parents. Therefore, the authors introduced ball practice movies for children and their parents and tested the
effects of this intervention. Participants were 98 children (53% girls) attending kindergarten. Their mean age was 5.5+/-0.6
years. The authors edited four ball practice films (introduction: the importance of ball control skills, individual ball practice,
pair ball practice, batting practice) and made them available on YouTube. The URL of each movie was emailed once a week,
and parents were encouraged to watch and try the activities shown regularly. During the 4-week intervention, the same
balls were placed in the kindergarten for the children to play with freely. Throwing (assessed as distance) and catching
(the catch rate of five attempts) performance tests were administered before and after the intervention. Some studies
showed that motor performance (quantity) in more important than motor movement (quality) for the future physical
activity, so this study focused on the performance. At the same time, a questionnaire on the frequency of ball activity per
week, time per day, and change in ball activity at home was administered to parents (at home) and classroom teachers
(kindergarten). A repeated t-test and multiple regression analysis were used to analyze these data. The dependent variable
was the change in performance in throwing and catching. Independent variables were age, gender, the total amount of
ball activities at home and kindergarten, change in ball activities at home, and performance at pre-intervention. The results
of the repeated t-test showed a significant improvement in throwing (t=2.08, p=0.040, d=0.16) and catching performance
(t=6.48, p<0.01, d=0.64). Regarding the multiple regression analyses, neither the total amount of ball activity nor the
change in ball activity parameters were significant in either model (R2=0.36 and 0.14, respectively). In conclusion, this
study found that home-based intervention using ball practice movies was effective in improving ball catching skills. Other
factors (e.g., teaching methods, who plays with the children, location, etc.) may be more important than the amount of
ball activity time to improve ball control skills.
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AN EXPLORATIVE CASE STUDY TO CONSIDER MOVEMENT CONCEPTUAL AWARENESS IN
ELITE POLE VAULT TRAINING
Alison Morag Murray
University of Roehampton, England

The aim of this study was to explore and better understand how and where elite level coaching of the complex pole vault
motor skill sequence deploys movement concepts to support pedagogical coaching practice. Furthermore, it sought to
better capture the awareness of the participating athletes of how they translate coaching with and without the use of
movement concepts and what sense they make of this. To undertake this inquiry, an action research method was adopted
by participating stakeholders, two of whom were elite level pole vaulters (international and national level) and two
were experienced UKA certified coaches. The team collaborated to identify the main critical elements for performance
progression across the sequenced two month period. Thereafter, one coach adopted general practice whereby training
is periodised across each micro cycle incorporating technical proficiency of core moves, strength and conditioning of
these and running agility, and a short pole vault set across three sessions. Across the two longer sessions, the other coach
supported pole vault specific practice and vaulting practice, imbedding movement concepts into the skill progressions
and vaulting sets. A movement concept checklist to chart how and where they had experienced these and how this linked
to their actual vault sequence was designed and utilised. This was triangulated with coach observations, coach training
notes and commentary from the group post training informal reflective discourse. This dialogue is shared through a
thematic analysis of, if, how and where athletes and coaches felt skill progression and or refinement was aided through
conceptually dedicated exercises. Athletes shared their imagery of the vault through a technical focus and through a
movement concept focus. Formal vaulting session implemented the emphasised pedagogical choices. Thereafter,
the team reviewed and unpacked findings. Emergent practice reflected the holistic sense of the movement pattern as
embodied and translated by each respective vaulter. Initially, where issues of misunderstanding were observed across the
drills and jumps, a movement concept emphasis was found of great benefit for both athletes. Where skill acquisition was
fully imbedded, athletes selected and used a more technically emphasised approach through both their language during
and post practice. As the group became more comfortable with and through a pole vault conceptual analysis framework,
subtle technical insights were noted across reflections utilising this kinaesthetically rich approach. Results illuminate
nuances of embodied pedagogy and provide insights in how to imbed movement concepts at elite level.
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THE RELATIONSHIP BETWEEN SOCIAL ENVIRONMENTAL FACTORS AND MOTOR
PERFORMANCE IN 3- TO 12-YEAR-OLD TYPICALLY DEVELOPING CHILDREN: A SYSTEMATIC
REVIEW
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Motor performance during childhood is important for prosperity in life such as having a physically active lifestyle and
achieving academic success. However, despite its importance, children’s level of motor performance has decreased
significantly over the past decades. People, such as parents, siblings, and peers, may influence the motor performance of a
child by creating stimulating situations and by interacting with the child. During these interactions, children may improve
their motor performance by observing and imitating the motor performance of others and by practicing their own
motor performance at the same time. The social environment may contain potentially important and modifiable factors
associated with motor performance. Therefore, the aim of this systematic review was to identify social environmental
factors associated with motor performance in 3- to 12-year-old typically developing children. The databases MEDLINE,
Embase, PsycINFO, and ERIC were searched for relevant articles, which resulted in 14,213 studies after deduplication.
Thirty-one studies, investigating social environmental factors involving parents, siblings, peers, and the educational
setting, were included in this review. The methodological quality was assessed using the Quality of Prognosis Studies in
Systematic Reviews and was scored as low (73.3%), moderate (11.4%), or high (15.3%) risk of bias. Most studies (87.1%)
were conducted in 3- to 6-year-old children. Parental beliefs in the importance of physical activity and parental behaviours
matching these beliefs were related to better motor performance of children, although these relationships were often sexdependent with boys benefiting from the interaction with parents, while girls benefited from independence. The other
social environments were investigated much less, but preliminary evidence from single studies suggested that spending
more time with older children, being better liked by peers, attending a class with a smaller age range composition, having
more interaction with the teacher and classmates, and having a higher educated teacher were related to better motor
performance. In conclusion, relatively few studies were performed across the different age ranges and social environments,
with most studies focussing on younger children and parental factors. Nevertheless, there were several indications of a
relationship between the presence and behaviour of people within the social environment and the motor performance
of a child, suggesting that a stimulating environment, in terms of interaction with others, is beneficial for the motor
performance of a child. This knowledge might guide parents, teachers, and health professionals in creating situations in
which motor performance can be practiced and improved.
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RELATIONSHIP BETWEEN MOTOR COMPETENCE AND INTELLECTUAL MATURITY IN
SPANISH PRESCHOOLD CHILDREN
Aida Carballo-Fazanes1, Cristian Abelairas-Gómez1,2, Cristina Varela-Casal3, and Ezequiel Rey3
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3
REMOSS Research Group, Faculty of Education and Sport Sciences, Universidade de Vigo, Spain
1

Theoretical approaches assumed a link between cognitive and motor behaviors in children, based on the observed
association between delayed motor development and problems in language acquisition or attention skills (Diamond,
2000; Iivonen & Sääkslahti, 2014). However, there is little experimental evidence to support this assumption. Therefore,
this study aimed to analyze the relationship between process-oriented motor skills and intellectual maturity in Spanish
preschool children. A total of 20 preschool children (11 girls and 9 boys; age 58.16 9.81 months) participated in this
observational study. The children were selected from the same public school in northwestern Spain. The Test of Gross
Motor Development-2 (TGMD-2) was used to assess motor competence; the Goodenough-Harris Drawing Test (GHDT) was
used to assess intellectual maturity. Here, children are asked to make three drawings: a woman, a man, and a self-portrait.
The development of the drawings made by the children over time can show the fine motor and intellectual development
of the child. Pearson correlation analysis (r) was performed between the TGMD-2 total, locomotor, manipulative, and raw
GHDT scores. The results showed a significantly large positive correlation between the TGMD-2 total score and the GHDT
score (r =0.534; p = 0.015). According to TGMD-2 subscales, a significantly large positive correlation was observed between
the result of the locomotor subtest and the GHDT score (r =0.578; p = 0.008). However, the correlation between the
manipulative subtest score and the GHDT score was not significant (r =0.402; p = 0.079). Finally, there were no differences
between boys and girls in the variables analyzed (TGMD-2 and GHDT). The present results appear to be partially consistent
with previous findings that examined the relationship between cognitive and motor development in preschool children.
However, future research should extend the present findings to other maturational periods using different process- and
product-oriented tests. In summary, the present results provide evidence that process-oriented motor competence and
intellectual maturity appear to be linked at an early age. Despite, present findings need to interpreted with caution as
a sole test was used to assess cognition maturity, GHDT seems to be one of the easiest, feasible and universal test to
assess cognition in early years, due to its cost/effectiveness and lower influence by cultural and language differences than
traditional measures of intelligence.
Funding: FEDER/Spanish Ministry of Science, Innovation and Universities—National Agency of Investigation/Project RTI2018096106-A-I00. AC-F (FPU19/02017) is recipient of a predoctoral fellowship by the Spanish Ministry of Science, Innovation and
Universities.
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EFFECTS OF MOVEMENT-BASED LEARNING ON CHILDREN’S AND ADOLESCENTS’
COGNITION: A SYSTEMATIC REVIEW AND META-ANALYSIS
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The aim of this systematic review and meta-analysis was to evaluate the effects of movement-based interventions during
academic time in children and adolescent. Studies were categorised based on the level of integration (i.e., temporal
connection) and relevance (i.e., relatedness) between the motor and cognitive tasks. Outcome measures included
cognitive processing (e.g., executive function, selective attention), memory (e.g., free recall), behavioral control (e.g., ontask behavior), and academic achievement. Intervention programs during academic time (excluding physical education
and recess) were grouped into: a) high integration–high relevance (e.g., movements occurring simultaneously and
meaningfully related with the learning task), b) high integration–low relevance (e.g., movements occurring simultaneously
with the learning task, but not meaningfully related with the learning task), c) low integration–high relevance (e.g., subtle
movements occurring before or after the learning task, but meaningfully related with the learning task – usually known as
gestures), and d) low integration–low relevance (e.g., movements occurring before the learning task, but not meaningfully
related with the learning task – usually known as activity breaks). Risk of bias was assessed using the Cochrane Tool for
Quality Assessment for randomised controlled trials. Meta-analyses were conducted per outcome for acute and chronic
studies. A total of 79 studies involving 26,186 participants (2-18 years) were included in the systematic review and 66
studies in the meta-analysis. Results showed a large effect (ES = 0.94) of chronic interventions with high integration-high
relevance (10 studies; 850 participants), and a medium effect (ES = 0.61) with high integration-low relevance (8 studies;
933 participants) on memory performance. Chronic interventions (15 studies; 2,956 participants) with high integrationlow relevance had a small effect (ES = 0.30) on academic achievement. Both chronic (ES = 1.14) and acute interventions
(ES = 1.15) with low integration-low relevance had large effects on behavioral control. There were no effects found for
cognitive processing. Moderation analyses showed no effect of age group. The theory-driven mapping of studies showed a
nuanced pattern of effects of acute and chronic classroom-based movement strategies on selective outcomes. Educational
implications are further discussed.
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IDENTIFYING FUNDAMENTAL MOTOR SKILL BUILDING BLOCKS IN PRESCHOOL CHILDREN
FROM BRAZIL AND THE UNITED STATES: A NETWORK ANALYSIS
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Fundamental motor skills (FMS) are the building blocks for future movements and are the base upon which future
movement patterns develop. Network analysis is a robust examination that, in a motor skill context, can identify which
items contribute most to an overall group of skills. Moreover, cross-cultural research can provide insight into whether FMS
in the early years of life vary across different cultural contexts and which skills contribute most in groups of children from
different countries. This study identified skills that contributed the most to a pattern of motor skills from preschoolers (3-5
years) from the U.S. and Brazil, using a network analysis approach. Participants of the study were 101 Brazilian (55 boys;
47.52?5.57 months of age) and 236 U.S preschoolers (108 boys; 49.56?8.27 months of age), who completed the Test of
Gross Motor Development – 3rd edition. Confirmatory factorial analysis was used to test alternative models in each sample.
The non-linear multirelationships between motor skills were tested using the network analysis. To quantify the importance
of each variable in the network, the centrality index expected influence was calculated. Data were analyzed using Mplus
8.0, Rstudio, and Jasp (0.14.1). Reduced models with 9 and 11 FMS for Brazilian and U.S. preschoolers, respectively, showed
adequate adjustment indexes. Concerning network centrality measures, jump (1.412) and one-hand strike (0.982) in the
Brazilian sample, and hop (1.927) and dribble (0.858) in the U.S. sample, showed the highest expected influence values. This
study presents a new perspective to report the most important FMS in preschoolers of different socio-cultural contexts,
which act as connectors and building blocks for the acquisition of more complex motor skills. Researchers, teachers and
coaches in health, sports, and motor development fields can benefit from these expected influence measurements to plan
interventions based on the most influential FMS in their specific contexts.
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THE IMPORTANCE OF ASPECTS OF ORGANIZED SPORTS PARTICIPATION TO ACTUAL
MOTOR COMPETENCE, CARDIORESPIRATORY FITNESS, PERCEIVED MOTOR COMPETENCE
AND AUTONOMOUS MOTIVATION
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This study aimed to (1) investigate differences in actual motor competence (AMC) and cardiorespiratory fitness among
children who are (not) involved in organized sports, and (2) examine to what extent different aspects of organized sports
participation (OSP) (i.e., single-sports versus multi-sports, average weekly amount of OSP, type and number of sports
being practiced across childhood) influences AMC, cardiorespiratory fitness, perceived motor competence (PMC) and
autonomous motivation toward sports. Participants’ (N = 346; 172 boys; 9.77 ± 1.04 years) AMC, cardiorespiratory fitness,
PMC, autonomous motivation and OSP were measured using validated assessment tools. A two-way MANCOVA was used
to examine differences in AMC and cardiorespiratory fitness between children not involved in organized sports (n = 81)
and the sporting subsample (n = 265) according to sex, while controlling for age. The sporting subsample outperformed
the children not involved in organized sports regarding AMC and cardiorespiratory fitness (p < 0.001). No sex differences
in AMC were found (p = 0.129), whereas boys demonstrated better cardiorespiratory fitness than girls (p < 0.001). Within
the sporting subsample, four separate hierarchical multiple regression models—including age and sex as covariates—were
conducted to examine to what extent different aspects of OSP influence the four different outcomes mentioned above.
With respect to AMC, only type of sports (i.e., locomotor-oriented vs. object control-oriented) was an important aspect
of OSP (p < 0.001), and uniquely explained 8.5% of the variation in AMC. A predominant involvement in object controloriented sports was associated with higher AMC levels. The full model accounted for 17.4% of the variance in AMC (p <
0.001). Regarding cardiorespiratory fitness and PMC, the only important OSP aspect was single-sports vs multi-sports
participation (p < 0.041 and p = 0.009, respectively), uniquely explaining 3.2% and 6.4% of the variation in cardiorespiratory
fitness and PMC, respectively. Multi-sports participation was associated with higher levels of both outcomes compared
to single-sports participation. The full model accounted for 29.2% of the variance in cardiorespiratory fitness (p < 0.001)
and 15.8% in PMC (p = 0.012). With respect to autonomous motivation toward sports, the full model to explain variance
was not significant (p = 0.356). The current findings indicate that OSP is an important strategy to support children’s health
and development. Moreover, participation in multi-sports and specifically object control-oriented sports are particularly
beneficial to promote health-related outcomes such as cardiorespiratory fitness and to enhance PMC.
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THE ASSOCIATION BETWEEN CHILDREN’S ACTUAL AND PERCEIVED MOTOR COMPETENCE
AND THE EFFECT ON THEIR (ENJOYMENT OF) PHYSICAL FITNESS
Julie Galle1, Leen Haerens1, Lisa M. Barnett2, Eline Coppens1,3, Johan Pion1,4, Matthieu Lenoir1, and An
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It is essential to measure actual and perceived motor competence (AMC; PMC) with aligned instruments to
accurately determine children’s ability to estimate their MC. Therefore, this study used an innovative PMC
measurement, fully aligned with the AMC measurement to examine 1) children’s accuracy of perception, 2)
the prevalence of (sub)types of underestimators, accurate estimators, and overestimators and 3) differences in
(enjoyment of) physical fitness (PF) among groups with various levels of accuracy of perception. In a sample of
425 children (7-12 years), AMC was measured with the short version of the Körperkoordinationstest für Kinder.
PMC was measured using three newly developed animated videos were aligned with the AMC tests. Children’s
AMC and PMC levels were labeled: scores lower or higher than the mean minus or plus one standard deviation
(SD), were labeled ‘low’ (L) or ‘high’ (H), respectively. Scores between the mean +/- one SD, were labeled ‘average’
(A). By combining both labels, children were labelled as underestimators (AMC > PMC), accurate estimators
(AMC = PMC), or overestimators (AMC < PMC). PF was measured with six tests assessing flexibility, speed and
agility, cardiovascular endurance, explosive strength, functional strength, and abdominal strength. Enjoyment
in PF was measured using six animated videos aligned with the PF tests. Children were asked to score from 1
(not at all) to 11 (very much) how much they liked to perform the PF activities showed. Only 1.6% of the children
was underestimator, 20.8% accurate estimator and 77.6% overestimator. Accurate estimators (M=55.44) scored
significantly higher on PF than overestimators (M=48.65; p<.001). No differences were found in terms of
enjoyment in PF. The two subtypes of underestimators (AL and HA) did not differ from each other concerning
both outcomes. Within the group of accurate estimators, the HH group (M=62.28) scored higher on PF than the
AA group (M=52.86; p<.001) and higher on enjoyment in PF than the AA (M=8.61 and M=7.08, respectively;
p<.001). Within overestimators, the AH group scored higher than the LA and LH group on both PF (M=53.47;
M=40.09 and M=43.96, respectively; p<.001) and enjoyment in PF (M=7.76; M=6.53 and M=7.16, respectively;
p<.001). Using aligned AMC and PMC measurements allows us to individually assess children’s accuracy of
estimation of their MC. The results show that the majority of children overestimate themselves, and different
types of overestimators vary from each other in their (enjoyment of) PF.
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INVESTIGATING DIFFERENCES IN MOTOR COMPETENCE ACROSS LEVELS OF
NEIGHBOURHOOD DEPRIVATION IN SCHOOL CHILDREN IN WALES
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The aim of this study was to investigating the effect of sex and socioeconomic status on motor competence in school
children. National data were captured on 4,491 children (49.1% boys; aged 11.4 ± 0.6 years) as part of the Dragon
Challenge (DC) assessment implementation across four regions in Wales, between November 2014 and 2016. Motor
competence was measured using the DC which involves nine tasks, completed in a continuous timed circuit. Tasks require
the application of different combinations of fundamental, combined and complex motor skills. Participants were scored
on their technical quality, performance outcomes, and time. A total DC score was calculated, with a larger score indicative
of higher motor competence. Participants’ home postcodes or lower/middle super output areas (if home postcodes were
missing) were used to calculate Welsh Index of Multiple Deprivation (WIMD; 2014) scores and WIMD quintiles (one = most
deprived). A two-way ANCOVA investigated the effect of sex and WIMD quintiles on motor competence, adjusting for
age and ethnicity. There was a significant interaction between WIMD quintiles and sex on total DC score (F(4,3627) = 2.485,
p = 0.042). WIMD quintile was significant in both girls (F(4,3627) = 5.402, p <0.001) and boys (F(4,3627) = 8.361, p <0.001). For
girls, quintile one had a significantly lower adjusted mean DC score (31.0) than quintiles two, 1.8 (95% CI 0.13 to 3.53), p
= 0.03, four, 2.6 (95% CI 0.90 to 4.24), p <0.001, and five, 2.1 (95% CI 0.26 to 3.87), p = 0.01. For boys, adjusted mean DC
score was significantly lower in quintile one (31.7) compared to quintiles three, 1.9 (95% CI 0.24 to 3.48), p = 0.01, and
five, 3.5 (95% CI 1.69 to 5.24), p <0.001; in quintile two (32.4) compared to quintile five, 2.7 (95% CI 0.85 to 4.50), p <0.001;
and in quintile four (33.2) compared to quintile five, 1.9 (95% CI 0.05 to 3.71), p = 0.04. No other significant differences
in DC score between quintiles were found. This study adds to existing literature and is one of the first large-scale studies
to investigate differences in motor competence by sex and levels of deprivation. Overall, results showed that national
inequalities exist and focused services that aim to provide appropriately challenging opportunities to increase moderate
to vigorous physical activity, as well as instruction and feedback to increase motor competence, are warranted, particularly
for those living in the most deprived neighbourhoods.
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EMERGING SCHOOL READINESS PROFILES: IMPORTANCE OF THE MOTOR DOMAIN
Erica Kamphorst1, Marja Cantell1, Gerda van der Veer1, Alexander Minnaert1, and Suzanne Houwen1
1
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A child’s school readiness, that is, mastery of certain skills at the onset of formal schooling, has been found to be predictive of
later school functioning. A promising approach for studying school readiness involves a person-centered approach, aimed
at exploring how functioning in diverse developmental domains conjointly affects children’s school outcomes. Currently,
however, a systematic understanding lacks of how motor skills, in conjunction with other school readiness skills, affect a
child’s transition into the formal education system, and subsequently their school outcomes. Integrating motor skills into
school readiness profiles is however imperative, as variable-centered studies have found associations between preschool
motor skills and school success. Therefore, we examined the school readiness skills of typically developing children (N =
90) with a mean age of 3 years and 4 months (46 % girls). A multi-informant (i.e., performance-based tests and parent
ratings) test battery was used to assess children’s school readiness in terms of motor, social-emotional, language, and
executive functions (EFs) skills, as well as first grade academic and non-academic school outcomes. Results based on a
Latent Profile Analysis revealed four distinct school readiness profiles. One profile (Multiple Strengths; 13%) consisted of
children showing strengths in multiple domains, especially with respect to motor skills. Children within the second profile
(Mixed - Parent Positive; 29%) were rated positively (i.e., above the study sample average) by their parents concerning EFs
and social-emotional behavior. This profile was further characterized by a mixed performance on skills within the motor
and language/emergent literacy domains. Children within the third profile (Average Performers; 50%) did not show any
distinct strengths or weaknesses, especially when compared to the varied patterns of the other profiles. Rather, these
children displayed school readiness skill levels that were for the most part around, or just below the sample average.
Finally, children within the fourth profile (Mixed – Parental Concerns; 8 %) stood out by high levels (>1.5 SD from the
sample average) of parent-rated EFs- and externalizing problems, while displaying slightly above average performance on
specific motor and language skills. As for our specific focus on motor skills, performance on these skills differed between
profiles, ranging from somewhat below to well above average. School outcome score patterns per profile were mixed, that
is, showing both relative strengths and weaknesses. Profile-specific patterns of school readiness skills implicate potential
compensation or, contrary, undermining effects of motor skills in relation to other school readiness domains.
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THE RELATIONSHIP BETWEEN PRESCHOOLERS’ PERCEIVED AND ACTUAL MOTOR
COMPETENCE VARIES BY EXECUTIVE FUNCTION: A LATENT PROFILE ANALYSIS
Ali Brian1, Angela Starrett2, Juntack Oh1, Sally T. Miedema1, Alexandra Stribing1, Chandler Casner1, Stephen
Griffin1, Mackenzie Walker1, and Kelly Lynn Mulvey3
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The purposes of this study were to examine the presence of latent profiles/classes in preschoolers regarding their perceived
and actual motor competence (over-estimators, accurate-estimators, and under-estimators) and to explore differences
in executive function among each class/profile group. Children (N = 210, Mage = 59.39, SD = 6.65, 47-72 mos; Girls = 99,
Boys = 107) completed the Test of Gross Motor Development-3 (TGMD-3), the Pictorial Scale of Perceived Movement
Skill Competence for Young Children (modified for the TGMD-3), and three assessments within the NIH Toolbox Cognitive
Battery. Using raw scores, we ran a latent profile analysis on perceived and actual locomotor and manipulative skills.
Results revealed a three-class solution (standardized scores presented): Over-estimators with above average skill (26.42%;
locomotor = .21, ball = .09, perceived locomotor = .60, perceived ball= .41), under-estimators with above average
manipulative skills (9.13%; locomotor = -.25, ball = .14, perceived locomotor = -2.29, perceived ball = -95), and accurate
estimators with below average skill (64.45%; locomotor = -.42, ball = -.28, perceived locomotor = -.66, perceived ball
= -.67). Under-estimators with above average manipulative skills profile were more likely to be boys when compared
to the over-estimators with above average skill profile (X2 = 8.42, p = .004) and accurate estimators with below average
skill profile (X2 = 5.87, p = .015). There were no significant differences in age across the profiles. Similarly, we did not
see significant differences across the profiles in raw scores for the List Sort, Flanker and Card Sort tests; however, trends
did emerge. Accurate estimators with below average skills scored higher on the Flanker test compared to both underestimators with above average manipulative skills (X2 = 5.04, p = .025) and over-estimators with above average skill
skills (X2 = 4.15, p = .042). Also, accurate estimators with below average skills scored higher on the Card Sort test compared
to under-estimators with above average manipulative skills (X2 = 3.27, p = .071). Historical data supports that preschoolers
often over-estimate their gross motor competence; however, analyses tend to be group/variable-centered. By conducting
person-centered analyses, we were able to see three distinct classes of profiles, under and accurate estimators, which
would have been lost with group/mean-centered approaches. Differences among classes regarding executive function
support that preschoolers are inaccurate with their estimations at least partially due to their actual cognitive development.
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ASSESSING THE MOTIVATIONAL CLIMATES OF YEAR 1 PHYSICAL EDUCATION CURRICULA
UNDERPINNED BY MOTOR LEARNING THOERY: SAMPLE-PE
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Traditionally, Physical Education (PE) has adopted a multi-skills approach, where children generally engage in
decontextualised practice of sport techniques to develop specific movement skills and facilitate sports participation. This
emphasis on sport technique in PE has been critiqued for a weak conceptual and philosophical justification, and empirical
proof of its educational value, and for showing variable effects on motivational climates. The SAMPLE-PE research project
set out to change this by creating two PE curricula distinguished by contrasting theories of motor learning: information
processing theory and ecological dynamics. While both approaches have shown promise in enhancing children’s motor
skills, to date there has been little consideration of their impact on motivational climate of primary PE lessons. The aim
of this study was to explore to what extent traditional PE (atheoretical), ecological dynamics and information processing
theory-based approaches create empowering and disempowering motivational climates when viewed through a selfdetermination and achievement goal theory lens. Forty-four PE lessons were video recorded and coded by two trained
researchers using the Multidimensional Motivational Climate Observation System. MANOVA and Bonferroni post-hoc tests
were run to explore differences in motivational climate under the three different pedagogical approaches. The group taught
with concepts in ecological dynamics displayed a significantly lower disempowering motivational climate in comparison
to the group taught with a basis in information processing theory and the traditional PE groups. The ecological group
revealed significantly more autonomy support than the traditional PE and the IPT group. The IPT group methods provided
significantly more structure than traditional PE and the ecological group. The findings of this study have shown how the
approach taken in delivering PE in primary schools may differentially affect empowering and disempowering motivational
climates. Results imply that underpinning PE with theories of motor learning is a viable and beneficial alternative to obtain
focused outcomes, compared to traditional PE practices.
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DIFFERENCES IN PERCEIVED MOTOR COMPETENCE EXPLAINED BY PRODUCT- AND
PROCESS-ORIENTED MEASURES OF ACTUAL MOTOR COMPETENCE
An De Meester1, J. Megan Irwin2, and David F. Stodden1
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Actual and perceived motor competence (AMC, PMC) are important correlates of a variety of health-related behaviors and
a plethora of studies have investigated the association between both constructs in children and adolescents. However,
only a handful of studies examined the degree to which product- and process-oriented measures of AMC explain the
variance in PMC. This study examined the explained variance in PMC by product- and process-oriented measures of
AMC. In a sample of 128 American 5th-7th graders (M age = 12.3 yrs, SD = 1.13 ; 50.8% boys), product-oriented AMC was
measured with the Motor Competence Assessment and process-oriented AMC was measured with a subset of skills from
the Test of Gross Motor Development 2 (TGMD-2). Given the age range of the participants (i.e., upper limit higher than
12 yrs), we used raw scores for the process-oriented AMC measure while norm-based age- and sex-adjusted scores were
used for the product-oriented AMC measure. PMC was measured with the Sports Competence subscale of the Physical
Self-Description Questionnaire (PSDQ) and the Perceived Athletic Competence subscale of the Self-Perception Profile for
Children (SPPC). Linear regressions were conducted to examine associations between product- and process-oriented AMC
and PSDQ- and SPPC-based PMC. Significant correlations were between process-oriented AMC and PMC (r=.21, p<.05 for
SPPC-based PMC; and r=.19, p<.05 for PSDQ -based PMC) and between product-oriented AMC and PMC (r=.31, p<.01
for SPPC -based PMC; and r=.40, p<.05 for PSDQ -based PMC). When both process- and product-oriented AMC measures
were entered together in the model as predictors, almost the exact same variance in PMC was explained (i.e., 16.3% for
PSDQ-based PMC, F[2, 125]=12.17, p<.001; and 10.5% for SPPC-based PMC, F[2, 127]=7.36, p<.001) as when only the
product-oriented measure of AMC was entered in the model as predictor (16.3%, F[2, 125]=25.52, p<.001 for PSDQ-based
PMC; and 9.9%, F[2, 125]=13.82, p<.001 for SPPC-based PMC). Process-oriented AMC measures only explained 3.4% of the
variance in PSDQ-based PMC, F[2, 125]=4.45, p=.037 and 4.5% of the PSDQ-based PMC F[2, 125]=5.88, p=.017. The results
indicate that children in late childhood/early adolescence may rely more on product-oriented information of their skill
performance (e.g., kicking/throwing velocity, running speed, and jumping distance,) to estimate their motor competence
compared to process-oriented information (e.g., the presence or absence of hip and shoulder rotation in one-handed
throwing).
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SAND PLAY FOR 0–8-YEAR-OLD CHILDREN’S PHYSICAL AND MOTOR DEVELOPMENT: A
MIXED-METHODS SYSTEMATIC REVIEW PROTOCOL
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Sand play provides a potentially effective strategy for promoting children’s physical and motor development and health.
The objective of this research project is to systematically review and synthesize the evidence to 1) find out studies
examining young (0-8 years) children’s sand play and 2) explore what child physical and motor development outcomes are
affected by or associated with sand play. A systematic review is to be registered in the International Prospective Register of
Systematic Reviews and study protocol is being reported in accordance with the guidance of the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses Protocols. Literature searches have been conducted in eight relevant electronic
databases: CINAHL, EBSCOhost Academic Search Premier, ERIC, Medline, Scopus, SPORTDiscus with Full Text, PsycINFO, and
Google Scholar. All types of studies (quantitative and qualitative) conducted in aged 0–8-year-old children (typically and
atypically developing) will be included. The exposure of interest will be sand environments or materials (e.g. traditional
sandboxes, delimited sandy areas, trays filled with sand). The outcomes of interest will all aspects of the child’s physical
(e.g. physical activity, indicators of weight status) and motor (e.g. perceptual-motor, gross motor, fine motor) development
and / or health. Two reviewers will independently screen abstracts and full texts. The study methodological quality will
be assessed by two reviewers independently using the Effective Public Health Practice Project Quality Assessment Tool
for quantitative interventional studies, the National Heart, Lung, and Blood Institute Quality Assessment Tool for crosssectional studies, and the Standars for Reporting Qualitative Research for qualitative studies. If more than one quantitative
study reports data on the same kind of outcome (e.g. motor skills) we will consider conducting a Synthesis Without metaanalysis based on vote counting of the direction of effect for addressing a question of whether there is any evidence of
an effect or an association of an exposure on the particular outcome. For qualitative studies, a translation of data using
content analysis will conducted to explore similarities and differences between primary themes or concepts reported in
the studies. The Confidence in Evidence from Reviews of Qualitative research approach will be used to assess confidence
to individual review findings based on consideration of methodological limitations, coherence, adequacy of data, and
relevance. This protocol presents the planned methodology for a systematic review that aim to determine the effects or
associations of exposure to sand environments and materials on children’s physical and motor development and health.
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GROSS AND FINE MOTOR SKILLS IN KINDERGARTEN CHILDREN CONSIDERED AS
VULNERABLE IN THEIR PHYSICAL HEALTH AND WELL-BEING
Macha Bernier1, and Genevieve Cadoret1
1
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In 2017, a large survey in Québec (Canada), revealed that 10.6% of children in kindergarten, between 5 and 6 years
old, were vulnerable in the domain of physical health and well-being which includes motor skills. For this survey, 5178
teachers completed a French version of the Early Development Instrument (EDI) (Janus and Offord, 2007) that measures
children’s developmental health at school entry in five major domains of development: physical health and well-being;
social competence; emotional maturity; language and cognitive development; and communication skills and general
knowledge. When children’s scores were equal or below the 10th percentile of the reference population, they were
considered as vulnerable, meaning that their readiness to learn at school was not fully reached. In the physical health
and well-being domain of the EDI, motor items are confounded with health items such as hunger, fatigue, or low energy;
degree to which children are late or absent, and consequently it is not very clear whether children considered as vulnerable
in that domain are also vulnerable in their motor behavior. The aim of this study was to examine more specifically teachers
scores for the motor items for those children. The objectives were to evaluate the scores for fine and gross motor skills, to
compare them and to examine the influence of sex, age, maternal language, and socioeconomic status (SES). The analyses
were conducted on the database of the Institut de la Statistique du Québec, from which the data for vulnerable children
in the physical health and well-being domain were selected (n= 8582). Descriptive statistics were gathered to help portray
each motor item separately and chi-squared tests were used to cross examine each motor item to sex, age, maternal
language, and SES. Preliminary results show that although children were considered vulnerable, their motor scores were
not systematically low. For example, teachers reported that 43% were not coordinated but 57% were considered wellcoordinated. Significant effects of sex and age were observed for gross and fine motor items, but effects of maternal
language and SES were only observed for gross motor items. These results will be described and discussed in the poster
with potential outcomes for kindergarten teachers.
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EFFECT OF AGE AND OBJECT PROPERTIES ON THE CHARACTERISTICS OF MANUAL
EXPLORATORY BEHAVIORS IN EARLY CHILDHOOD
Priya Patel1, and Mei-Hua Lee1
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Manual exploration of objects observed throughout early childhood has both functional and clinical significance during
motor development. Functionally, understanding how exploratory behavior changes as a function of object properties
during early childhood provides valuable insights into development of tool use. Clinically, this relationship opens up a
window for potential biomarkers that may help in early detection of developmental disorders such as autism. However,
exploratory behaviors in relation to object properties are yet to be assessed systematically throughout the early childhood.
Therefore, we performed a systematic characterization of the effect of age and object properties (size, texture, and shape)
on exploratory behaviors during early childhood. Manual exploratory behaviors were remotely observed in 30 preschoolers
(3 – 5 years) for different objects, and we collected qualitative data using video call and quantitative data using wireless
sensors embedded in the exploratory objects. During each session, participants explored 8 objects that varied in size (2”
vs. 4”), texture (soft vs. hard) and shape (ball vs. cube), as well as the sensor itself. Our preliminary behavioral findings
indicate an effect of age on the exploratory behaviors of the preschoolers- 3-year-olds predominantly performed throwing
type behaviors while 5-year-olds demonstrated more object-appropriate behaviors such as rotation. In terms of object
properties, object size mainly influenced participants’ hand preference during reaching and exploring objects, while object
size and texture affected the type of exploratory behaviors. Our sensor data findings indicate that commonly observed
behaviors (rotation and throwing) can be quantified in terms of their smoothness (jerk index), variability (rotational
variability) and speed (velocity profiles); which can be then assessed for an effect of age and object properties. While our
behavioral findings explain the exploratory behavior transitions during early childhood, our sensor findings provide finegrained information on the subtle movement characteristics of these behaviors. Together these findings may contribute
to assessment of developmental disorders such as autism, where children exhibit atypical manual exploratory behaviors.
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MOTOR COMPETENCE AND PHYSICAL ACTIVITY IN CARRIERS AND NON-CARRIERS OF THE
BRAIN-DERIVED NEUROTROPHIC FACTOR VAL66MET POLYMORPHISM
Larissa True1 and Karin A. Pfeiffer2
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Children with high gross motor competence (MC) are typically more physically active and less sedentary than children
with low MC. Though physical activity (PA) is a commonly researched correlate of MC, it cannot fully explain a child’s
level of MC. Little is known about genetic influences of motor competence, but evidence suggests that the brain-derived
neurotrophic factor (BDNF) val66met polymorphism is associated with delays in fine motor learning and retention and thus
parallels may be drawn to MC and the polymorphism. Simultaneously, PA is a known, important factor in the secretion
of BDNF. The purpose of this study was to examine the BDNF polymorphism in terms of gross and fine MC and PA in a
pediatric population. Boys and girls (n = 105) aged 9-10 years were recruited to participate. Saliva samples were collected
and genotyped for the BDNF val66met polymorphism. Gross MC was assessed using locomotor, object control, and total
skill scores from the Test of Gross Motor Development-2 (TGMD-2). Scores from the pegboard and star-copying tasks from
the Bruininks-Oseretsky Test of Motor Proficiency-2 were used to assess fine MC. Participants wore an Actigraph GT3X
accelerometer to assess PA. Results indicated that 64% of participants were non-Met-carriers, 30% were Met-carriers, and
6% were Met-Met-carriers. In general, boys were more active than girls and performed better on the locomotor and object
control subtests of the TGMD-2. Object control scores and sex significantly predicted time spent in moderate-to-vigorous
PA (MVPA), F(5, 81) = 9,470, p < .001, r .607. Discriminant function analyses explained 27% of the variation in carrier status
(Rc2 = 26.4) and indicated that more time spent in MVPA, higher MC, and better fine motor skills significantly differentiated
carrier status. These findings indicated that object control skills play an important role in the promotion of PA, particularly
in girls. BDNF val66met polymorphism carrier status was influenced by MVPA, and to some extent, fine and gross MC. Time
spent in MVPA may override MC deficits associated with the polymorphism.
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HOW DOES PERCEIVED MOTOR COMPETENCE COMPARE TO ACTUAL MOTOR
COMPETENCE OF KINDERGARTEN CHILDREN PARTICIAPTING IN A FUNDAMENTAL
MOVEMENT SKILLS PROGRAM?
Sharon Briggs1, Megan Charity1, and Mandy S Plumb1,2
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2

Federation University Australia, Ballarat, Victoria, Australia
Central Queensland University, Cairns, Queensland, Australia; a.plumb@cqu.edu.au

The aims of this study were to establish how children perceived their level of motor competence (MC) in comparison to
their actual MC, and to determine if the children’s perceived MC (PMC) was altered or maintained following a 12-week
participation in a specialized Fundamental Movement Skills (FMS) kindergarten program. Twenty-one preschool children
aged 4.6 ± 0.5 years, were the cohort for this project. They were enrolled in the Federation University Mount Helen Children’s
Centre kindergarten program and were participants in the Federation University’s FMS Program for 2019. Assessments of
the children’s PMC and MC were conducted using the Pictorial Scale of Perceived Movement Skill Competence (PMSC)
and the Test of Gross Motor Development-2 (TGMD-2) respectively. The children were assessed in the week prior to
commencement and the week post completion of the 12-week block of the FMS program. The hypotheses that PMC would
more closely match MC and there would be a proven positive association between PMC and MC following participation,
were unable to be supported with no statistical significance demonstrated between the compared PMC and MC variables
at the pre- and post-participation timepoints. Initial MC of the sample was high at baseline, with 70% having above
average-to-average scores. More than 80% were classified as reporting high PMC scores at pre-participation, increasing
to 95% at post-participation. There was statistically significant improvement (z = -2.113, p = 0.035) in participants’ object
control skills following participation in the program. Despite no statistically significant direct associations with PMC to MC,
findings suggest preschool children generally have high PMC and appears to be maintained and fostered during an FMS
program. This consequently may drive the acquisition of MC and further objective research in required to gain a broader
picture and encompass factors that were outside the scope of this study.
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THE RELATIONSHIP BETWEEN MOTOR COMPETENCE AND WEIGHT STATUS IN CHILDREN
AND ADOLESCENTS: A META-ANALYSIS
Farid Bardid1,2, Stephen Malden3, Swantje Brandt4, and Till Utesch5
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3
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Physical activity promotion is a key strategy to tackle obesity and support a healthy weight status among children
and adolescents. An important factor underlying physical activity participation and influencing weight status is motor
competence. Evidence suggests that motor competence is negatively associated with weight status in youth (Robinson et
al., 2015). Moreover, in their developmental model, Stodden and colleagues (2008) hypothesized that the strength of this
relationship changes over time. The present meta-analysis aimed to synthesize the available evidence on the relationship
between motor competence and weight status in children and adolescents (3–18 years) and to investigate the potential
influence of age. In accordance with the PRISMA guidelines, an electronic literature search of seven databases (CINAHL,
ERIC, PubMed, PsycINFO, Scopus, SPORTDiscus, and Web of Science) was conducted. Studies were included if they
focused on individuals between 3 and 18 years, used a measure of motor competence and weight status, and presented
a quantitative analysis of the association between motor competence and weight status. Of the 326 studies screened in
full, 27 studies comprising of 126 individual samples were included in the meta-analysis. Random effects meta-analysis
controlling for multiple effects showed a significant small effect for the inverse relationship between motor competence
and weight status, r = -.22, p < .001, 95% CI [-.25, -.19]. Additionally, age was found to be a significant small negative
moderator in this relationship, r = -.02, p < .001, 95% CI [-.03, -.01]. The findings show a small negative association
between motor competence and weight status that strengthens with increasing age. Future research should include more
longitudinal studies across childhood and adolescence as well as investigations into the influence of other factors (e.g.,
physical activity) on the relationship between motor competence and weight status.

www.motordevelopment.gr

IMDRC

5

Fifth Assembly of the International Motor Development Research Consortium
Moving Across the Life Course: Research & Practice • 23-25 September 2021 • Virtual

ORAL PRESENTATIONS

THE LONGITUDINAL RELATIONSHIP BETWEEN ACTUAL AND PERCEIVED MOTOR
PERFORMANCE IN SCHOOL-AGED CHILDREN
Nadja Schott1, Benjamin Holfelder1, Maike Tietjens2, and Lisa M. Barnett3
Institute for Sport and Exercise Science, Department of Sport Psychology and Human Movement Science, Stuttgart, Germany;
nadja.schott@inspo.uni-stuttgart.de
2
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3
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The framework of the actual and perceived motor performance conceptualized by Tietjens et al. (2020) refers to the
interaction between actual motor skill performance and fitness with perceived motor skill performance and fitness.
Their final model showed significant relations between actual performance (object control skill, fitness) and perceived
performance (object control skill, fitness) in children aged 7 to 10. The present longitudinal study aimed to examine
children’s changes in actual and perceived motor performance across a one-year timespan. 359 children (47% girls)
completed the TGMD-3, the FITNESSGRAM test battery (20m-sprint, curl-ups, PACER, long jump), the pictorial scale of
Perceived Movement Skill Competence for young children (PMSC-C), and the Illustrated scale for Physical Self-Concept
in Childhood (P-PSC-C) in year 1; of the original sample, 196 children for the prediction of perceived motor performance
respectively 77 children for the full model were included in the longitudinal analysis. Model fit indices showed an adequate
fit to the data, specifically χ2/df = 1.17, CFI = 0.988, and RMSEA = 0.024. As expected, there was high stability for actual
motor performance (TGMD-3-object control: r = .49, p < .001; Fitness: r = .66, p < .001) and moderate to high stability for
perceived performance (PMSC-C-object control: r = .39, p < .001; P-PSC-C: r = .54, p < .001). Also, there was a significant
correlation between t1 and t2 for both actual and perceived object control (TGMD-3-object control t1 => PMSC-C-object
control t2: r = .18, p < .01; PMSC-C-object control t1 => TGMD-3-object control t2: r = .24, p < .05; however, these effects
cannot be observed for perceived and actual fitness; the reason could be that this is more abstract and children cannot
link it. Objective and perceived fitness at t1 affect actual and perceived object control at t2, respectively (Fitness t1 =>
TGMD-3 object control t2: r = .31, p < .001; P-PSC-C t1 => PMSC-C-object control t2: r = .14, p < .05), but objective and
perceived object control at t1 do not affect objective and perceived fitness. Fitness is an underlying factor and therefore
affects object control, but not the other way around. Taken together, the findings provide new insights into the structure,
development, and validity of children’s interaction of actual and perceived motor performance (object control, fitness),
contributing substantially to the proposed framework. Thus, it would be advantageous if actual and perceived motor
performance were both addressed with larger samples in future studies.
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DYNAMICS OF COMPOSITIONAL AND ISOTEMPORAL ASSOCIATIONS BETWEEN
CHILDREN’S MOTOR COMPETENCE AND MOVEMENT BEHAVIOURS
Isaac Estevan1, Cain Clark2, Javier Molina-García1, Victoria Barton2, and Ana Queralt3
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During childhood, physical activity (PA) participation is a behavioural key component for a healthy lifestyle. Children
typically engage in increasingly complex PA that requires appropriate levels of actual and perceived motor competence
(MC) to participate. Indeed, MC and PA are key aspects of children’s overall development. The main purpose of this study
was to analyse the specific interplay of children’s actual and perceived motor competence with movement behaviours,
longitudinally. Specifically, we were interested in whether the strength of the association between movement behaviours
and actual/perceived MC varies from year 1 to year 2. A sample of 125 children (45.4% girls) aged 6.0-10.9 years-old
voluntarily participated in this longitudinal study. PA, actual MC, and perceived MC were assessed by using, accelerometry
(Actigraph wGT3X), field-testing (Test of Gross Motor Development 3), and one-to-one interviewing (pictorial scale of
Perceived Movement Skill Competence), respectively. The association between the daily composition of movement
behaviours and actual and perceived MC was explored using compositional analysis and isotemporal substitution. The
highest isometric log-ratio variance involved sedentary time and moderate-to-vigorous PA, suggesting that time spent
in moderate-to-vigorous PA is the least co-dependent on sedentary time. When adjusted for sex, age, and BMI, the
composition consistently predicted actual MC (r2 = .19 and r2 = .20) and perceived MC (r2 = .11 and r2 = .13) across time
(year 1 and year 2, respectively) (p < .01). Reallocation of 10 min from sedentary to light, or to moderate-to-vigorous
PA, was associated with negative and positive changes in actual MC, respectively, which was consistent from year 1 to
year 2. Additionally, regarding self-perception, in year 1 isotemporal substitution of sedentary to light PA was the only
reallocation associated with increases in perceived MC. In year 2, however, such positive association was only found when
reallocating time from sedentary or light to moderate-to-vigorous PA. Achieving adequate levels of moderate-to-vigorous
PA, at the expense of sedentary and light PA, is associated with increases of actual and perceived MC over time. Future
studies should investigate the relationship of movement behaviour with domains of MC (locomotor and object control
skills) across childhood.
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DEVELOPMENT OF MOTION SPEED PERCEPTION IN CHILDREN AND ITS EFFECT ON ROAD
TRAFFIC SAFETY: A HIGH-DENSITY EEG STUDY
Stefania Rasulo1 and Audrey van der Meer1
1

Developmental Neuroscience Laboratory (NuLab), Department of Psychology, Norwegian University of Science and
Technology (NTNU), Trondheim, Norway; stefania.rasulo@ntnu.no

Almost half of those who die every year in traffic accidents are pedestrians and cyclists, and speed is ranked as a critical
factor in both road traffic injuries and deaths. In order to properly assess potential traffic hazards, an accurate perception of
speed is crucial to develop good situation awareness. Children tend to respond to traffic hazards later than adults, due to
their immature perception-action coupling and their limited experience regarding traffic scenarios. As a result, they are less
competent in traffic than adults, and particularly vulnerable to road accidents. This high-density EEG study investigated
the development of motion speed perception in response to simulated forward motion at three ecologically valid speeds,
corresponding to walking, jogging, and cycling. Participants were children at the age of 6 years, adolescents at 12 years and
young adults between 21 and 29 years of age. Results showed that N2 latencies for motion speed decreased significantly
with age. In addition, 6-year-old children showed the shortest latencies for low speed, indicating that they perceived
higher speeds as more complex. Time-frequency analysis indicated that with increasing age, participants showed neural
oscillations in response to visual motion at higher frequencies of up to 30 Hz, indicating a progression to a more mature
visual system from early childhood to early adulthood. We concluded that motion speed perception is not fully developed
until late adolescence, and this emphasizes the need for traffic injury prevention interventions for school children.
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TIME TRENDS IN PRESCHOOLERS’ PHYSICAL ACTIVITY AND SCREEN TIME IN A COUNTRY
FACING PROLONGED FINANCIAL CRISIS: THE CASE OF GREECE
Kyriaki Emmanouilidou1, Fotini Venetsanou2, Olga Kouli1, and Antonis Kambas1
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2
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Early years are vital for the configuration of both physical activity (PA) and screen use behaviors. However, during the last
decade, Recession has affected children’s and their families’ lives; nevertheless, to different degrees among countries, with
some countries (including Greece) having faced deep financial crisis. Taking into account that children are among the most
vulnerable populations, the purpose of the present study was to examine time trends in PA and screen time (ST) in Greek
preschool children, from 2009 until 2018, under the prism of the socioeconomic conditions that Recession has shaped
to their country. For that purpose, the data of 652 4-year-olds (Mage= 52.67 months), from four cross-sectional cohorts
(2009; 2012; 2015; 2018) were used. Children’s PA was recorded with Omron HJ-720IT-E2 pedometers for ten consecutive
days; whereas, ST was reported by their parents. One-way ANOVAs procedures were executed on children’s step counts
(taken during preschool-time; leisure-time; weekend) and ST. Moreover, the percentage of children meeting guidelines
for PA (11500 steps/day; De Craemer et al., 2015) and ST (<1h/day; Canadian Paediatric Society, 2017; WHO, 2019) was
computed. The results revealed statistically significant differences (though of no practical importance) among cohorts in
PA (F = 9.49, p < .001, η2 = .07 for leisure-time PA; F = 4.00, p = .008, η2 = .031 for school-time PA; F = 4.75, p = .003, η2 =
.036 for weekend PA) and ST (F = 9.66, p < .001, η2 = .053). Moreover, a very low percentage of children met the guidelines
for ST (10-20%) and PA (3.8-6%) that are essential for their health. It seems that Greek young children’s ST and PA, which
were already worrying, worsen during Recession. In view of the association of both PA and ST with children’s health both
in short and in long terms, effective multilevel interventions aiming at reducing ST and enhancing PA at early years appear
to be imperative if public health is to be safeguarded.
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EFFECT OF PLAYGROUND QUALITY ON REACHING PHYSICAL ACTIVITY GUIDELINES
DURING THE SCHOOL DAY IN PRESCHOOLERS
Stephanie A. Palmer1, Zoe Stevens2, Jacquelyn M. Farquhar3, Kara K. Palmer4, and Leah E. Robinson5
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Approximately 50% of preschool-aged children fail to meet the physical activity guidelines set by the Department of
Health and Human Services. Federal guidelines mandate that preschools support children’s daily physical activity (PA).
Providing outdoor play opportunities increases preschoolers’ school-day PA engagement. It is unknown how the quality
of outdoor environments (e.g., playgrounds) contributes to preschoolers’ PA at school. This study assessed the effect of
playground quality on school-day PA levels in preschool children at three different schools. Preschoolers (N = 240, Mage=
3.9 yrs, 47% boys) from three Head Start Centers participated in the study. Playground quality was assessed using the Play
Space Assessment. PA was measured using wrist worn GTX3 Actigraph accerlometers during the school day. A minimum
of two full school days of valid wear time was required. Simple linear regression models were fit to compare PA between
schools and linear mixed models were fit to evaluate the effect of playground quality on PA levels. All children in this
sample achieved the recommended amount of PA per hour (15-minutes), but preschoolers’ PA differed based on school
(p < 0.05). Playground quality was not a significant predictor of school-day PA in preschoolers. Results suggest that other
factors (individual, school policy, teacher behavior, etc.) may influence preschooler school-day PA more than playground
quality.

www.motordevelopment.gr

113

5

IMDRC

Fifth Assembly of the International Motor Development Research Consortium
Moving Across the Life Course: Research & Practice • 23-25 September 2021 • Virtual

ORAL PRESENTATIONS

PERCEIVED MOTOR COMPETENCE AS A MODERATOR BETWEEN PHYSICAL ACTIVITY
PARENTING AND CHILD’S OBJECTIVELY MEASURED PHYSICAL ACTIVITY
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Physical activity parenting (PAP) is known to be one of the most consistent correlates and a potential determinant of
children’s physical activity (PA). However, little is known regarding what factors moderate this relationship. Integrated
model of PAP proposes that child attributes may serve as potential moderators in this relationship. This study aimed
at examining how child’s perceived motor competence moderates a longitudinal relationship between PAP and child’s
objectively measured PA. At time 1 (T1), child’s (N=396, mean age 5.80, SD 1.04) PA was assessed by parental questionnaire.
Three years later, at time 2 (T2), child’s (mean age 8.80, SD 1.04) PA was measured by accelerometers. PAP was assessed
by parental questionnaire (T1 and T2) and perceived motor competence (T1 and T2) by a validated pictorial scale. Time
spent at moderate-to-vigorous PA (MVPA) and sedentary behavior at T2 were analysed using validated cut-off points. All
the analyses were conducted using the Mplus statistical package (Version 8.4). The moderation model PAP x perceived
motor competence was adjusted for reasonable covariates (child’s gender, age, accelerometer measurement duration and
parents’ education level). Results showed that parent-reported child PA and PAP at T1 significantly predicted level of MVPA
but not sedentary behaviour at T2. Perceived motor competence significantly moderated the longitudinal relationship
between PAP and MVPA. Findings provide support for the hypothesis that the parental influences on child’s PA are
moderated by the child’s perception of their motor skills. In more detail, children with low perceived motor competence
may benefit from more parent support and encouragement. This unique finding proposes that PA interventions could
benefit from screening of children with low perceived motor competence and provision of PA counselling to their parents.
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ETHNOGRAPHIC NEEDS SURVEYS ON LIFESPAN PHYSICAL LITERACY TOWARDS THE
ACTUALIZATION OF COMMUNITY-BASED LIFELONG PHYSICAL ACTIVITY
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Aomori, located at the northern tip of Japan’s main island, is the prefecture with the lowest average life expectancies for
women and men in 2015. To promote healthy diet and active lifestyles in attempt to prolong lifespan in the prefecture,
quantitative research projects have been undertaken across academic disciplines and institutions on the levels of
government, academics, and industry. By contrast, funded by the Kitano Lifelong Education Research Grant, I, as an
“outsider”, conducted qualitative ethnographic research to describe the potential needs of people for acquiring ageappropriate physical literacy, an important component of promoting lifelong physical activity. The field sites in Aomori
Prefecture were: 1) Sports Promotion Department of the local government; 2) a children’s basketball program; 3) an indoor
so-called “ground golf” program for senior citizens over 60 years of age. Due to restrictions imposed by COVID-19 from
August 2020 till February 2021, I relied on online ethnography (Markham, 2005) for the Sports Promotion Department,
and short-term ethnography (Pink, 2013) for the basketball and golf programs. Through email communications, a staff
member of the Sports Promotion Department informed me that the departmental staff members were too busy with
sports events to participate in a focus group with me, whether in-person or online. But instead, I was given a contact of a
non-governmental organization (NGO) which delivered physical activities for the local government. The staff members of
the NGO participated in my interviews and allowed me to explore the needs of school and community, including young
male teachers who could teach trendy team sports at elementary schools, and political leaders who would promote sports
events in the community. My encounter with the organizer of the golf program was accidental, and I was invited to an
indoor golf hall surrounded by snow field that isolated the hall from the closest town. Inside the hall, I encountered a
“steaming” group of approximately 100 seniors, aged 80-93 years, who were actively playing “ground golf”, fast walking
and, to my surprise, running after the balls. Through observation and conversation, I learned their needs, including access
to the golf hall and participation of younger generations, aged between 60 and 80 years, to sustain the golf program in the
future. From this report, I hope to have demonstrated the usefulness of ethnographic research to inform contextualized
strategies for physical literacy of people across different age groups, which may lead to extend healthy lifespan in Aomori.
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WHAT IS THE ROLE OF PHYSICAL ACTIVITIES IN HONG KONG KINDERGARTENS? A
DOCUMENTARY ANALYSIS ON QUALITY REVIEW REPORTS
Thomas C.M. Fan1 and Alfredo Bautista1
1
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In recent years, increasing concern on the curriculum and quality of Early Childhood Education (ECE) was highlighted.
“Physical Fitness and Health” – as one of the key learning areas included in Hong Kong’s Kindergarten Education Curriculum
Guide, published by the Education Bureau (EDB) of the Hong Kong Government. Little research has been conducted
to investigate how teachers enact the curriculum principles articulated in the guide. To encourage the continuous
improvement of the kindergartens, quality review (QR) was applied as a tool of quality assurance. QR reports were
released after the school observation by EDB’s officer. The current study analyzes the correspondence between the guide’s
proposals regarding Physical Activities (PA) and teachers’ pedagogical practices, as characterized on the QR reports. A total
of 164 QR reports published between 2017 and 2020 were analyzed according to two dimensions: (1) Overall presence
of references to PA in the reports; and (2) Positive comments given regarding PA. Findings showed that only 5% of the
content of entire QR reports focused on PA, while 11 reports were found to have one code only. Sufficient time allotted
to PA and the appreciation on teacher competencies in teaching PA were the most common and uncommon positive
comments found in the report, respectively. Our findings indicated that there is currently minimal concern in this learning
area. Policymakers and teachers should pay extra attention and strengthen the importance of PA in kindergarten. It may
also contribute to the scarce literature on the pedagogical practice of PA in Hong Kong kindergartens and becomes strong
supporting materials for further curriculum development.
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INTEROCEPTIVE SENSIBILITY, PHYSICAL ACTIVITY AND MOTOR COMPETENCE IN YOUNG
CHILDREN AGED 7-10 YEARS
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Interoception refers to the processing of internal bodily signals (e.g., hunger, thirst, pain, itch, muscular and visceral
sensations) that contributes to maintaining homeostasis and building the sense of being “me” (Craig, 2003; 2009; Khalsa et
al., 2018). Interoceptive awareness (IA) is a multifaceted construct that includes objective (i.e., interoceptive accuracy, IAa),
subjective (i.e., interoceptive sensibility, IAs) and metacognitive aspects (Khalsa et al., 2018; Garfinkel et al., 2015). Having
an accurate conscious perception of internal states has been evidenced to be important for regulating behaviour. Recent
studies have reported a relation between IAa and physical performance tasks, suggesting that interoception facilitates
self-regulation during exercise (Georgiou et al., 2015). To the best of our knowledge, there are few studies on the relation
between IA, in terms of interoceptive sensibility (IAs), and physical activity tasks in children. Therefore, the aim of the
present study was to examine the correlation between IAs and motor competence in a physical activity task. The study
was conducted on 118 healthy school-aged children (M age = 8.09, SD = 1.3; M school grade = 3.2 , SD = 1.3). Participants
were then subdivided into two age groups: Group 1 (7-8 y; n=40) and Group 2 (9-10 y; n=78). All participants completed a
self-report measure of IAs (the Self-Awareness Questionnaire; SAQ) and performed a skilled foot-tapping performance test
(FTap). An automatic foot touch detection approach (i.e., OptoJump Next, Microgate) was used to assess the parameters
during three conditions (“preferred” feet,“no-preferred” feet, and “twice foot” on left and right direction) where the number
of taps in 30 seconds was recorded (Musálek, 2013). In Group 1, IAs measure was correlated with the contact time (r=.336,
p=.009) and step length (r=.277, p= .033) of the “twice foot” tapping task. No significant associations were found between
IAs and motor measures in older children (Group 2). Regression analysis showed that IAs predicts contact time (p= .009)
and step length (p= .033) in Group 1. Results suggest that the higher IAs levels in childhood correlated with high motor
competence: younger children who have higher IAs take longer to coordinate lower limb movements in complex motor
tasks. These data further expand on previous studies that considered only IAa, suggesting that different aspects of IA
differently affect motor skills.
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THE RELATIONSHIPS BETWEEN CHILDREN’S MOTOR SKILLS, PERCEIVED MOTOR
COMPETENCE, PHYSICAL FITNESS, PHYSICAL ACTIVITY AND WEIGHT STATUS IN
RELATION TO AGE
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Physical activity levels have been decreasing worldwide and these influences, amongst others, weight status. Even in
children in the Netherlands, 45% of the population does not meet the recommendations for daily physical activity.
However, the effectiveness of interventions to improve physical activity levels during childhood and adolescence has been
limited. Since emerging literature shows a positive relationship between physical activity and motor skills and an increasing
number of children develop motor delays somewhere during primary school, improving motor skills in children might be
a feasible focus for improving physical activity levels and weight status. A developmental model has been developed to
describe the age-dependent relationships between children’s motor skills, physical activity, and weight status. In addition,
perceived motor competence and physical fitness are added as mediators of the relationship between motor skills and
physical activity. Because these relationships are thought to be age-dependent, the timing of an intervention might be
a key factor in influencing daily physical activity levels. In the present study, we aim to further explore the relationships
between motor skill competence, physical activity, weight status, perceived motor competence and physical fitness in
children of different ages. All five factors are measured during physical education class in children between 4 and 12 years
old (included N=2092). Motor skills were measured using the 4-Skills test, physical fitness was measured using the Eurofit
test. Perceived motor competence and physical activity levels were measured using questionnaires. Measurements were
repeated one year later in children between 7 and 12 years old (N = 1499). Structural Equation Modelling will be carried
out to test the proposed model in our sample. The SEM-model will be tested in the separate ages cross-sectionally and
longitudinally. Results are not yet available, but will be presented during the conference.
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DISTRIBUTION AND CORRELATES OF SELF-REPORTED CHILDREN’S PERCEIVED PHYSICAL
LITERACY
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Physical literacy encompasses the skills, knowledge, and motivation that enable us to be physically active. The Physical
Literacy in Children Questionnaire [PL-C Quest]), based on the Australian definition of Physical Literacy (Australian
Physical Literacy Framework [APLF]), includes items for the 30 APLF elements; within 4 domains (i.e., physical – 12 items;
psychological – 7 items; social – 4 items; and cognitive – 7 items), e.g., emotional self-regulation within the psychological
domain. The study aimed to test differences in children’s responses by common demographic factors. An online version
of the PL-C Quest was administered using Qualtrics. For each item, children were presented with a bunny-like character
in two different scenarios (e.g., the bunny showing a positive attitude despite having missed the target vs. the same
bunny angry for missing the target). Children had to select the scenario where they recognised themselves the most.
A follow up question asked whether the picture they selected is a lot or a bit like them. For each item, responses are on
a 4-point Likert scale. Data were collected for 669 parents and their 7–12-year-old children. For each item, differences
by gender were tested using Chi-squared tests. Differences in the physical literacy overall score and each subdomain
by demographic factor (i.e., gender, age, language spoken at home, parental education, and occupation) were assessed
using non-parametric tests. A Bonferroni correction of the α-level (i.e., p<0.0017) was utilised to account for multiple
comparisons. Children (59% boys, n=395; 40% girls, n=269; 1% other, n=5) had a mean age of 10.1 years (SD=1.7). No
differences based on age/gender emerged in relation to the total score or subdomains. Significant differences by gender
were found within the physical domain, favouring boys for skateboarding, long-distance run, agility, strength, and girls
for rope skipping. Most parents spoke English at home (n=609, 91%) and their education level varied (university [n=411,
61%], technical/trade [n=106, 16%], completed high school [n=102, 15%], not completed high school [n=50, 8%]). PL
overall and each subdomain scores followed a gradient according to education (p-values<0.001). No other differences
emerged. Boys’ and girls’ responses aligned with common gender-stereotypes (e.g., boys being better at skateboarding).
To our knowledge, this is the first data on self-perception of physical literacy in children using a broad comprehensive
definition. Data can be used to inform programming on how to address children with low physical literacy in certain areas.
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EFFECT OF MOTOR COMPETENCE AND HEALTH RELATED FITNESS IN THE PREVENTION OF
METABOLIC SYNDROM RISK FACTORS
André Pombo1,2, Rita Cordovil1,5, Luis Paulo Rodrigues3,4, Ana Catarina Moreira6, Rute Borrego6, Margarida
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In the last decades we have seen an increase of sedentary behaviors and a decrease in children physical activity when
compared to past generations. This lifestyle is commonly associated to the development of clustering risk factors that define
the metabolic syndrome (MetS). Knowing that motor competence development can influence lifelong physical activity
habits it is reasonable to assume that children’s MC will directly link to clustered cardiometabolic health outcomes. The aim
of this study is to analyze the role of MC in MetS risk factors. Seventy-four children with a mean age of 8,05 (SD=1.20) years
were evaluated in motor competence (MCA – Motor Competence Assessment instrument), cardiovascular fitness (PACER
test), upper body strength (handgrip) and several components of Mets, as hypertriglyceridemia, hypertension, abdominal
obesity, low concentration of high-density lipoprotein-cholesterol, and high fasting blood glucose. A compose value of
Mets was calculated accordingly to Eisenmann and colleagues (2007). Multiple standard regression was performed to
explore the associations between variables. Motor competence and health related fitness (cardiovascular fitness and
upper body strength) were used as independent variables (predictors) and MetS as dependent variable. Overall, the results
showed that only upper body strength (β = .844; p< .001) and motor competence (β = -.082; p< .001) were significant
predictors and this model explain 48% of the variation of MetS. Although more studies are needed, our results indicate
that MC seems to have a positive role in children health markers.

www.motordevelopment.gr

IMDRC

5

Fifth Assembly of the International Motor Development Research Consortium
Moving Across the Life Course: Research & Practice • 23-25 September 2021 • Virtual

ORAL PRESENTATIONS

POOR SLEEP IMPAIRS MOTOR AND COGNITIVE PERFORMANCE IN HEALTHY CHILDREN
AND ADOLESCENTS
Nadja Schott1, Julia Martin2, and Benjamin Holfelder1
Institute for Sport and Exercise Science, Department of Sport Psychology and Human Movement Science, Stuttgart, Germany;
nadja.schott@inspo.uni-stuttgart.de
2
Dresden International University, Germany
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Sleep disorders in childhood and adolescence are gaining increasing prominence in research. Adequate sleep is generally
considered essential for children’s well-being and development. While several studies have linked various sleep-related
problems to lower school performance or behavioral problems, the individual motor and cognitive domains affected
by poor sleep quality are not well characterized in children. This study aimed to examine how sleep duration and sleep
quality are associated with motor and cognitive performance in children and adolescents using proxy ratings of motor
development as well as standardized motor and cognitive tests. The sample comprised 171 children and adolescents aged
3–15 years (8.96 ? 2.38, 101 boys, 70 girls). Sleep duration and quality were evaluated using the parent-reported scales
Children’s Chronotype Questionnaire (CCTQ)and the Sleep Disturbance Scale. Motor performance was assessed using
the Movement Assessment Battery for Children (M-ABC) and the Developmental Coordination Disorder Questionnaire
(DCDQ). Motor-cognitive performance was measured a tandem-gait protocol with and without concurrently performing
a cognitive test (reciting numbers or letters; reciting numbers and letters in ascending, alternating order). According to
proxy ratings and standardized tests, good sleepers exhibited significantly higher morningness scores (CCTQ), better motor
performance in proxy reports, but not in actual motor performance (M-ABC, Tandem gait), and a lower duration of media
use than poor sleepers. Surprisingly, sleep disturbances were not significantly associated with cognitive performance.
However, we were able to confirm a significant relationship between sleep duration and cognitive reading ability. Our
findings support the negative relationship between poor sleep quality / duration and motor and cognitive performance.
Therefore, children and their families should be a major target group in identifying and treating sleep problems. It is
essential to attend to such problems at an early age to prevent them from persisting over the longer term and adversely
affecting the development of brain functions and behavior.
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IS STUNTING MORE IMPORTANT THAN NUTRITIONAL STATUS AND PHYSICAL ACTIVITY
LEVELS IN PREDICTING GROSS MOTOR COORDINATION PROBLEMS?
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Children and adolescents living at high altitudes are expected to display stunting (retardation in linear growth) that may
impair their motor development to a greater extent than other characteristics like nutritional status and physical activity.
Hence, we investigate the links between stunting condition, nutritional status and physical activity levels in predicting
gross motor coordination problems (GMCP) in Peruvian boys living at high-altitude. The sample comprises 369 Peruvian
boys aged 10-14 years from Junín, a city located at an altitude of 4.107 m. Gross motor coordination categories (normal
and with problems) were defined from the KörperkoordinationsTest für Kinder test battery. Stunting (height-for-age)
and nutritional status (BMI-for-age) were calculated from WHO Growth Standards. Physical activity was obtained via
questionnaire. Logistic regression analysis was done in STATA v.14 software. Results revealed that, in general, 24.3% of the
adolescent Peruvians had GMCP and this frequency tend to decrease with age from 24.5% at 10 years to 13.3% at 14 years.
On the other hand, 20% were stunted and an increasing frequency with age was observed (from 6.1% at 10 years to 27.3%
at 14 years); further, 10% were overweight/obese with a decrease across age (from 22.4% at 10 years to 8.6% at 14 years).
Logistic regression results showed statistical significance (?2(4)=17.66, p<0.01): older boys were more protected than their
younger peers to display GMCP (OR=0.753; 95%CI=0.630-0.902), but stunted adolescents were more likely to show GMCP
(OR=2.401; 95%CI=1.321-4.366) than those with normal growth. Further, nutritional status and physical activity levels did
not predict GMCP (p<0.05). Additionally, no significantly interaction between age and stunting nor nutritional status was
found. The early identification of stunting aligned with educational interventions are of chief importance to prevent and
reduce GMCP among stunted Peruvian adolescents.
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CHILDREN’S ACTIVE PHYSICAL RECREATION PATTERNS ACROSS MIDDLE CHILDHOOD: A
LATENT PROFILE ANALYSIS
Stephanie C. Field1, John T. Foley2, Patti-Jean Naylor1, and Viviene A. Temple1
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There are unique combinations of behaviors and characteristics that influence children’s levels of regular physical activity.
Understanding these combinations may help tailor active physical recreation and education programs for children who
exhibit a unique array of factors. The aim of this study was to identify clusters of children in grades 2, 3, 4, and 5 based
on their fundamental motor skills (FMS), accuracy of perceived physical competence, active physical recreation (APR)
participation, and with whom and where APR participation occurs. Participants were a longitudinal sample of n = 155 boys
and girls (55% female; Mean age = 7.8 years) from eight elementary schools in Victoria, BC, Canada. FMS were assessed
using the Test of Gross Motor Development–2, and accuracy of perceived physical competence was computed from FMS
and perceptions raw scores. APR, and with whom and where children participated, was measured using the Children’s
Assessment of Participation and Enjoyment. Latent profile analysis was used to generate clusters of children in grades 2,
3, 4, and 5 based on participants’ FMS, accuracy, APR, and with whom and where participation occurs. Results revealed
a range of clusters within each grade, with a 3-cluster solution in grade 2, a 5-cluster solution in grade 3, a 4-cluster
solution in grade 4, and a 6-cluster solution in grade 5. Several distinct clusters of children were identified both within and
between grades, including a cluster of children who seem to be heading toward a negative spiral of disengagement and
a cluster on a spiral of engagement. There was also more diversity in clusters across the grades, indicating more variation
in children’s skill levels, accuracy of perceptions, participation, and with whom and where participation occurs through
middle childhood. Having identified this diversity, it is important that practitioners establish optimal instructional styles
and supports for a variety of children.
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IMPLEMENTING PHYSICAL ACTIVITY BREAKS IN THE DAILY TEACHING ROUTINE
Vassiliki Riga1, and Konstantina Zachariadi1
1
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This paper attempts to study the effects of physical activity breaks on students’ concentration and attention, as well as
the teachers’ views on their implementation in the daily teaching routine. According to the recent literature the most
effective breaks have a short duration and include different kinds of movement. Their purpose is to offer the brain the
necessary amount of time to process the new information and the students a break to regain their focus. At the same time,
since they are movement breaks, they enhance the students’ motor development and enable them to develop behaviors
associated with a healthier lifestyle. In order to study these activities, a six-month study was conducted in twenty-four
primary school units and involved 403 students. For the purpose of the study, a handbook with twenty classroom-based
physical activity breaks was designed and the teachers that participated were trained for their implementation before the
begging of the programme. Moreover, throughout the study they were constantly trained on the positive effects and the
use of physical activity breaks. The research data were collected before and after the implementation of the breaks through
questionnaires completed by the teachers. The data analysis confirmed that the students’ concentration and attention,
especially the younger ones’, were positively affected by these activities. However, there were a few exceptions, which
according to the teachers’ views and the literature data, is probably caused by the occasional inclusion of the physical
activity breaks in the daily teaching routine. Moreover, even though in the begging of the study the teachers were not
familiar with these activities, due to their training they developed a positive attitude towards their implementation, to
the point that after witnessing the positive impact of the activity breaks on their students, they stated their intention to
continue implementing them daily. Finally, due to the closing of the schools because of the pandemic, the study continued
during the distance learning period and revealed some interesting results, in fact, two trends emerged. In the first case,
a more frequent application was necessary due to the extended periods the students spent in front of the computers.
In the second case, the challenging conditions of the distance learning prevented the implementation of the activities.
However, the difficulty in applying the physical activity breaks during distance learning cannot be certainly attributed to
the activities themselves, nor to the difficulties of the online teaching, and thus needs further investigation.
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RELATIONSHIPS BETWEEN MOTOR COMPETENCE AND PHYSICAL FITNESS ON MEASURES
OF PSYCHOLOGICAL WELL-BEING IN MILITARY SCHOOL CADETS
Kaitlyn Archibeque1, T. Cade Abrams2, Bryan M. Terlizzi2, An De Meester2 and David F. Stodden2
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Motor competence (MC) and physical fitness have been linked to healthy physical activity-related behaviors in adolescents.
Motivations to participate in physical activity can directly impact physical and psychological well-being in adolescents,
especially in the midst of the mental health crisis caused by the COVID-19 pandemic. The aim of this study was to examine
the association between MC and fitness on perceived motor competence [PMC], positive affect, well-being vitality,
and autonomous motivation. A cross-sectional research design was implemented using a convenience sample of 84
adolescent males (Mage =16.3, SD = 1.12 years, range = 14 – 18) currently enrolled at male military boarding school in
the Southeastern U.S Participants were assessed on five tests of MC (standing long jump, hopping speed, throwing speed,
kicking speed, and supine-to-stand time) and two tests of fitness (grip strength and the PACER Fitnessgram®). Participants
completed surveys that assessed PMC, motivation for sport and well-being during activity. Raw MC, fitness, and survey
scores were used for data analysis. Linear regressions (controlling for age) were used to determine associations between
MC, fitness and psychological well-being variables. Significance was assessed at p< .05. Linear regressions demonstrated
that MC and physical fitness were predictors of PMC (R2 = 0.18, F(2, 82) = 9.95, p< .001; R2 = 0.15, F(2, 82) = 8.63, p< .001),
positive affect (R2 = 0.06, F(2, 82) = 3.82, p< .05; R2 = 0.02, F(2, 82) = 2.0, p= .143), and well-being vitality (R2 = 0.3, F(2, 82)
= 2.29, p< .05; R2 = .02, F(2, 82) = 1.89, p= .157). MC explained more variance than physical fitness for PMC, positive affect,
and well-being vitality. Physical fitness explained more variance for autonomous motivation (R2 = 0.21, F(2, 82) = 12.23,
p< .001) than MC (R2 = 0.07, F (2, 82) = 4.13, p< .05). This is one of the first studies linking MC to positive affect and wellbeing vitality. Due to the positive relationship between MC and fitness on the psychological variables we can determine
that MC and fitness play a crucial role in physical and psychological well-being in adolescents. As the development of MC
is associated with the development of multiple aspects of fitness in adolescents and is generally related to positive affect,
these results demonstrate the importance of developing a strong foundation of MC and fitness for holistic physical and
psychological health and well-being.
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TIPSU TAPSU AND THE ROLE OF PARENTS IN CHILDREN’S PHYSICAL ACTIVITY IN ITALY, IN
THE AUTONOMOUS PROVINCE OF BOLZANO
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Physical activity is associated with lower risk of noncommunicable diseases, better physical and mental health, and in
children promotes a healthy lifestyle as an adult. In contrast, inactivity and sedentariness are considered among the
leading causes of death. The Covid-19 pandemic situation has decreased physical activity in children. Research shows that
parents play a crucial role in their children’s socialization and physical activity. Some authors developed the Tipsu Tapsu
questionnaire to investigate the role of parents in their children’s physical activity. What do children think today, post
lockdown about their parents’ role as physical activity enablers? The aim of this study was to know what children think
about the role of their parents in their physical activity. We administered the Tipsu-Tapsu questionnaire to 101 children,
aged 8.75 years, from 5 elementary school (class 3) in the Autonomous Province of Bolzano. The responses given were
grouped into categories: parental support of physical activity, autonomy, child involvement, and parental role in time
spent at the video. Statistical analysis revealed no significant differences between males and females in responses to the
4 categories. Only in one response did females present a significant difference from males and stated that their mother
encouraged them in physical activity more than she did with males. No significant differences emerged between the
German, Italian and Ladin language groups. The medians of the results showed that 98% of the children responded that
their parents play a key role in the four categories observed. In the categories of encouraging physical activity, support,
autonomy, children perceive that their parents help them, while in the category of time spent in front of the video, children
responded that their parents let them watch videos, even for a long time. The results of the pilot study show that children
in the three language groups perceive the activating role of their parents. However, it would be important to administer
the questionnaire to a larger number of users, including those of different ages, in order to better understand the role of
parents in their children’s physical activity and to be able to generalize the results.
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MOTOR COMPETENCE ASSESSMENT INTO THE PHYSICAL EDUCATION SETTING: THE
CANADIAN AGILITY MOVEMENT SKILL ASSESSMENT AND THE KÖRPERKOORDINATIONSTEST FÜR KINDER
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Hybrid circuit-based field-tests, such as the Canadian Agility Movement Skill Assessment (CAMSA) are considered
authentic, appropriate and applicable assessments of motor competence (MC), for large groups of children. As such, they
may provide a more feasible option for physical education (PE) contexts than more traditional field-tests, that often utilize
isolated motor tasks, to assess children’s MC. The aim of this study was twofold: (1) to analyze evidence of concurrence
between the CAMSA score and the Körperkoordination-stest für Kinder (KTK) motor quotient in Spanish children, and (2) to
assess the agreement between children’s MC levels in both tests. A sample of 90 (47.8% females) 5- and 6-grade students
(10-12 years-old) were involved in the assessments. The CAMSA is assessed using both product- and process-based criteria
in seven movement skills (i.e., 2-foot jumps, side-slide, catch, overhand throw, skip, 1-foot hop, and kick). The KTK is a
product-based field-test which comprises four skills of body control but not object control skills (i.e., walking backwards,
hopping for height, jumping sideways and moving sideways on wooden boards). In the current study, children’s percentage
scores of both tests were categorized as low (<17%), normal (17-85%) and high (>85%) levels of MC. MC assessments were
conducted in a counterbalanced order (seven days apart) during school PE classes in a large sports hall by three-trained
examiners. MC assessments were conducted and analyzed by experienced assessors, following the tool protocols. Partial
Pearson correlation adjusted for age and sex was used to examine concurrence between the CAMSA and the KTK motor
quotient, which revealed moderate association (r =.45, p<.01). Intra-class correlation coefficient (ICC) was also used to
examine the association between categories of CAMSA and KTK (ICC = .55). Additionally, crosstabs were used to analyze
the associations between levels of categorization which showed more than 60% of agreement (χ2=12.232, p=.02) between
tests, with 50.0% of children categorized as normal, 4.4% as low, and 6.7% as high in both tests. These results suggest that
both tests allow researchers and PE teachers to measure MC levels, due to the moderate association between the CAMSA
and the KTK, and agreement in categorizing for the majority of students.
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AUDIO-LIVE VS VIDEO ASSESSMENT RELIABILITY OF MOTOR COMPETENCE CIRCUITBASED FIELD-TEST
Cristina Menescardi1, Aida Carballo-Fazanes2, Jorge Romero-Martínez1, Raúl Cuenca1, and Isaac Estevan1
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The assessment of motor competence (MC) by hybrid circuit-based tests involving fundamental, combined and complex
movement skills requires video- or live-assessment of children’s performance. Video-assessment is not always possible
due to different reasons such as ethics considerations or particular resources requirements, and it is time consuming;
nevertheless live-assessment can be an appropriate alternative. The aim of this study was to analyze the intra- and interrater reliability between an expert and non-expert rater using audio- and video-assessments. A total of 20 students (55%
females) from 9 to 12 years old (10.7 ? 1.0) participated voluntarily. Children’s MC was assessed by using the Canadian
Agility Movement Skill Assessment (CAMSA), administered by an expert, with time to complete the circuit (time score;
product-based criteria) and proficiency in seven movement skills (skill score; process-based criteria). In this study, the
sum of the time score (14 points) and the skill score (14 points) resulted in CAMSA score up to 28 points. Both raters (the
expert in CAMSA and the non-expert with previous experience in MC assessment) rated children’s performance. Prior
codification, the non-expert rater was adequately trained using the CAMSA. Audio- and video-assessment reliability was
analyzed 14 days apart by intraclass correlation coefficients (ICCs) for both inter- and intra-rater reliability. Reliability values
were considered as poor (<.50), moderate (.50-.75), good (.75-.90), and excellent (>.90). Inter-rater video-assessment
agreement in six videos revealed excellent reliability for time score (ICC=.93), skill score and CAMSA score (ICCs=.92).
Inter-rater audio-assessment reliability (39 audios) was excellent for time score (ICC=.91) and CAMSA score (ICC=.94), as
well as good for skill score (ICC=.89). Each rater (expert and non-expert) observed 17 performances to calculate intra-rater
video-audio reliability. The expert showed excellent consistency for time score (ICC=.99), skill score (ICC=.93), and CAMSA
score (ICC=.97) and, also, the non-expert exhibited excellent for time score (ICC=.96), skill score (ICC=.95), and CAMSA
score (ICC=.96). The results obtained seem to suggest that a thorough knowledge of CAMSA is not necessary to assess
MC reliably, as the non-expert with experience in MC assessment has achieved good-to-excellent reliability results. From
a practical point of view, physical education teachers or experienced raters’ live-audio assessment could be an alternative
for children whose parents or guardians do not consent video recording.
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PEABODY DEVELOPMENTAL MOTOR SCALES – 2: THE USE OF RASCH MODEL FOR ITEM
ANALYSIS
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The Peabody Developmental Motor Scales - Second Edition (PDMS-2) is a valid and reliable instrument used in several
countries, including Brazil. However, the analysis of Peabody’s items regarding the order of difficulty, whether or not
the items portray the children’s developmental trajectories, and the unidimensionality of the PDMS-2 model still lacks
investigation. Therefore, this study aims to: (1) analyze the unidimensionality of PDMS-2, (2) verify the model’s capacity to
explain the variance in the response, and (3) identify the level of difficulty of the items for Brazilian children. Children (n
= 637; 51% girls) aged zero to 71 months (M age = 21.7, SD = 18.6) were assessed using the PDMS-2. The Rasch analysis
was conducted reporting the standard indexes of infit and outfit and the point-biserial correlation coefficient. The model
unidimensionality was investigated using percentages of variance in the Rasch model, considering 40% of variance a robust
indicator of model unidimensionality. The results indicated: (1) Reflexes subscale: 62.5% of the items showed correlation
with the factor above 0.60, 2 items with inadequate infit were removed, and the model explained 56% of the variance; (2)
Stationary subscale: 83.3 % of the correlations of the items with the factor were above 0.50, 1 item had inadequate infit
and was removed, and the model explained 81.3 % of the variance; (3) Locomotion subscale: 80.0% of the correlation of
the items with the factor were above 0.50, all items were maintained, and the model explained 81.9% of the variance;
(4) Object manipulation subscale: 79.9% of the correlation of the items with the factor were above 0.50, all items were
maintained, and the model explained 67.0% of the variance; (5) Grasping subscale: 92.3% of the correlation of the items
with the factor were above 0.50, all items were maintained, and the model explained 72.0% of the variance; Visual-motor
integration subscale: 73.6% of the correlation of the items with the factor were above 0.50, 6 items had inadequate infit or
outfit and were removed from the model, and the model explained 72.0% of the variance. In conclusion, after removing
12 items, the items in each subscale of the PDMS-2 were adequate to measure the intended constructs. Unidimensional
models were found, and the reliability and discriminant capability of the items were adequate. The PDMS-2 is appropriate
for assessing Brazilian children.
Funding: CAPES and CNPq
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EVALUATING THE NECESSITY OF USING A COMBINED PROCESS AND PRODUCT SCORING
SYSTEM TO RELIABLY MEASURE CHILDREN’S MOTOR COMPETENCE: PHASE ONE OF
DEVELOPING A SHORT FORM VERSION OF THE DRAGON CHALLENGE
Harriet G Barker1*, Amie B. Richards1, Emily Williams1, and Professor Gareth Stratton1
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Measuring motor competence (MC) is key to track children’s development. A major limitation of motor competence
assessments (MCA) is that they are time-consuming and require professional staff to implement. A streamlined MCA,
negating the need for expert assessors, would allow wider surveillance of children’s MC, prompting greater influence
over policy and practice in this area. The purpose of the overall project was to develop a short form version of the Dragon
Challenge assessment (SFDC) of MC for online, home and school use. This pilot study focused on the relationship between
product scores (P1), process scores (P2) and total score (TS). Eleven Boys and 9 girls (aged 11 ± 1.6 years) completed two
adapted versions of the 9 task Dragon Challenge (SFV1 and SFV2) a week apart. All assessments were recorded via Zoom,
children were scored by one parent and two qualified Dragon Challenge assessors. TS comprised of P1 and P2. Spearman’s
Rho showed significant correlations between SFV1TS and SFV1 P2 (rs = 0.9); SFV2TS and SFV2 P2 (rs = 0.9) as well as
between SFV2TS and SFV2 P1 (rs = 0.8). Pearson’s Correlation showed a significant relationship between SFV1 TS and SFV1
P1 (r = 0.6). All correlations were significant at the p < 0.01 level. Two-way mixed Intraclass Correlation Coefficients (ICC)
with a 95% confidence interval showed good significant reliability between assessors for SFV1 TS and SFV2 TS (0.80 &
0.84). Further analysis showed very strong significant correlations between assessors for P1 and P2 in SFV1 and SFV2. The
percentage of agreement was weak between assessors for SFV1 TS, SFV1 P2, SFV2 TS and SFV2 P2 (>10%). Percentage of
agreement improved, between assessors for SFV1 P1 (53%) and SFV2 P1 (68%). The strong relationship between P1 and
TS alongside P2 and TS suggests that both are important in determining TS. The reliability between P1 and TS as well as P2
and TS is good highlighting the validity of both versions of the SFDC. The greatest percentage of agreements were seen
within product scores. One way to streamline MCA further is to produce a score system that can be used by lay-people
to increase accessibility to a wider range of people. This study’s preliminary findings suggest that a scoring system that is
solely product based could be a reliable and valid next step in developing the SFDC.
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CONCURRENT VALIDITY OF THE SUNRISE MOTOR SKILLS AND THE TEST OF GROSS MOTOR
DEVELOPMENT – 3RD EDITION
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The SUNRISE study (Okely et al., in review) is evaluating the preschool WHO guidelines on 24-hour movement behaviors
(physical activity, sedentary time, sleep) and related factors like fundamental motor skills (FMS) in an international sample
of children. Three, product-oriented motor skills were selected to assess FMS in low, middle, and high-income country
settings including: the standing long jump (SLJ), one-legged balance (preferred and non-preferred feet), and the Supine
Timed Up and Go (S-TUG). The purpose of this study was to evaluate the concurrent validity of the SUNRISE motor skills
with Test of Gross Motor Development – 3rd edition (TGMD-3) in preschool children. Sixty-six children (4.83±0.82 years;
43% male) completed the process-oriented, TGMD-3 and product-oriented SUNRISE skills (SLJ, one-leg balance, S-TUG).
Bivariate correlations and regressions were used in this analysis, only significant relationships will be discussed. SUNRISE
SLJ had positive associations with eight TGMD-3 skills (slide, two-hand strike, jump, hop, skip, dribble, underhand throw,
and overhand throw) ranging from weak to medium (r= .279 to .436). SUNRISE S-TUG had negative associations with
five TGMD-3 skills (hop, skip, two-hand strike, dribble, and underhand throw; r = -.310 to -.487). SUNRISE one-legged
balance had positive associations with eight TGMD-3 skills (run, overhand throw, gallop, hop, two-hand strike, dribble,
underhand throw, and skip) and ranged from weak to strong (r = .283 to .572, preferred; r = .317 to .542, non-preferred).
For the TGMD-3 locomotor subscale, SUNRISE skills accounted for 37.1% variance (F(4, 61)=8.99, p<.001); however, only
SLJ contributed significantly to this model (β=.230, p=.042). For the ball skill subscale, SUNRISE scores explained 42.2%
of the variance (F(4, 61)=11.12, p<.001). Only SLJ (β =.310, p=.005) and S-TUG (β=-.305, p=.009) contributed significantly
to this model. For total TGMD-3 scores, SUNRISE skills accounted for 52.2% of the variance (F(4, 61)=16.67, p<.001). SLJ
(β=.310, p=.002) and S-TUG (β=-.303, p=.004) contributed significantly to this model. A z-score composite measure for
SUNRISE skills was significantly associated (p<.001) with TGMD-3 locomotor (21% variance), ball skills (18.8% variance),
and total (26.6% variance) scores. Product-oriented, SUNRISE motor skills reflect body coordination, lower leg strength,
and balance, while the TGMD-3 measures locomotor and ball skills, so interchangeable results are not expected. Overall,
SUNRISE motor skill performance reflects varying associations with skill performance on the commonly used TGMD-3 in
preschool-age children; SLJ and S-TUG seem to align best with TGMD-3 performance. More evidence is needed to evaluate
the psychometric properties of the SUNRISE skills.
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CONTENT AND CONSTRUCT VALIDITY OF THE MOBAK BATTERY FOR THE ASSESSMENT OF
MOTOR COMPETENCE IN CHILEAN SCHOOLCHILDREN
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Motor competence is one of the main objectives of Physical Education in Chile, being one of the central axes of the subject’s
curriculum. In spite of this, there are no validated instruments for the evaluation of motor competence in the Chilean
child population, which makes its diagnosis and monitoring difficult. The present study aims to present the content and
construct validity of the MOBAK battery for Chilean primary school children. To establish the content validity was adopted
an exploratory methodology in three phases: Conceptualization of motor skills; content validity index (CVI) established
by panel of 10 experts; and a survey for 87 physical education teachers. For the construct validity, each section of MOBAK
was analysed using the confirmatory factorial analysis (CFA). 1,785 schoolchildren (45.7% girls) participated, divided into
1st and 2nd grade (MOBAK 1-2: 559 children, 50.6 % girls), 3rd and 4th grade (MOBAK 3-4: 496 children, 39.3 % girls),
and 5th and 6th grade (MOBAK 5-6: 730 children, 46.3 % girls). The results of the content validity indicate that there are
differences of categorization but not of conceptualization in the description of motor skills presented in the curriculum
and in the MOBAK Battery. The CVI establishes a high level of reliability. The teacher survey indicates a high pertinence of
motor tasks with regard to learning objectives. The results of the CFA confirm the two-factor structure in all sections of the
MOBAK battery (MOBAK 1-2: χ2= 34.29; df = 19; p = 0.017; CFI = 0.962; RMSEA = 0.038. MOBAK 3-4: χ2 = 36.70; df = 19; p
= 0.009; CFI = 0.892; RMSEA = 0.043. MOBAK 5-6: χ2 = 55.48; df = 19; p < 0.001; CFI = 0.926; RMSEA = 0.051). The MOBAK
battery is a suitable instrument for the assessment of motor competence in Chilean primary education and is a diagnostic
and monitoring tool for pedagogical practices and educational research, according to the physical education curriculum.
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A PROPOSED METHODOLOGY ΤΟ INCLUDE MOTOR DEVELOPMENT SCREENING IN
PRESCHOOL EDUCATION: TIME TO BUILD FORMAL YET CUSTOMIZED SCREENING TOOLS
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This presentation is the methodological imprint of the process of constructing a motor development screening tool, for
use in a public preschool education system. This tool is tailored to the specific school context, while retaining its formal
assessment character. Monitoring of motor development is very much needed during the preschool age, in an objective,
organized, yet school-friendly manner. It is important to depict motor indicators associated with a possible onset of
learning difficulties in later school life. The main research question included the construction of a school screening test
of motor development with a) items that reflect the motor-cognitive nature of motor activity in preschool age, b) sound
psychometric properties according to formal testing, c) compatibility with the typical pre-school context, d) easiness of
use by non-specialized personnel. To answer the question, the following methodological steps were followed. Initially a
survey was conducted on the characteristics of the pre-school education system within the Greek educational context
(content, methods used, kindergarten teachers’ and students’ characteristics). The next step was to research the tools used
to detect and evaluate motor development at these ages, in the context. The strengths and weaknesses of the tools were
identified, in terms of what was required, i.e., formal assessment tests that are adapted for school use by non-specialized
teachers in Greece. Based on the information collected, a school test was built. The most important characteristics of this
test are a) the inclusion of basic elements of gross and fine motor development, b) the inclusion of items with more of
a neuro-cognitive or a neuro-motor nature (based in motor-cognitive research), c) the inclusion of all children within a
typical pre-school classroom. Moreover, the new test was flexible as far as the delivery space, as well as cost-effective
regarding the time and materials needed. All other criteria referred in the research question were met. Following the
proposed research methodology, customized tools of formal assessment of motor development can be produced for
school use in the kindergarten and during early elementary school years. An objective and organized screening will permit
the designing of short-term interventions, to prevent or delay the occurrence of possible learning difficulties.
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USING INNOVATIVE TECHNOLOGIES TO DECONSTRUCT HANDWRITING PAUSES IN THE
DASH17+ ASSESMENT: BIOMECHANICAL AND NEURAL CORRELATES OF COPY BEST AND
COPY FAST
Elham Bakhshipour1,2, Reza Koiler1,2, Nancy Getchell1,2, and Mandy S Plumb3,4
Biomechanics and Movement Science Interdisciplinary Program, University of Delaware, Newark, DE, USA
Developmental Motor Control Laboratory, Department of Kinesiology and Applied Physiology, University of Delaware,
Newark, DE, USA
3
School of Health and Life Sciences, Federation University Australia, Ballarat, VIC, AUS
4
School of Medical and Life Sciences, Central Queensland University, Cairns, QLD, AUS; a.plumb@cqu.edu.au
1
2

The current study examined the relationship between brain activity, behavioral and performance outcomes, by combining
a standardized referenced norm test the DASH17+, exploring the on-line process of handwriting using the MovAlyzeR
software, and simultaneously exploring the brain activity, using functional near-infrared spectroscopy (fNIRs), during
execution of the task. A total of 21 subjects completed all components of the DASH with scores ranging from 31st –
98th percentile, which indicate no difficulties with handwriting speed (>15th percentile) (Barnett et al, 2010). In isolation,
the DASH17+ revealed a significant difference in words per minute produced during CB and CF. The CF had significantly
more short pauses than CB, which had significantly more long (e.g. word level) pauses than CF. Five additional measures
revealed sub-set differences, with CB showing higher average pen pressure and relative pen down duration compared to
CF; and CF revealing higher average absolute velocity and road length compared to CB. This suggests participants exerted
higher pressure and spent more time with the pen pressed to the tablet in CB compared to the CF condition, whereas
in CF subjects wrote with higher average velocity and put in more text compared to CB. On their own, the results from
the DASH17+ and MovAlyzeR corroborate previous findings (Prunty et al, 2013, 2014). When we combine all sources of
information for CF vs CB, we can begin to get a better understanding of how cognitive resources are being allocated in
these tasks. Lack of long pauses over 2 seconds suggests that few cognitive resources were spent on generating higher
order executive function in either of the conditions. At the same time, hemodynamic differences existed between CB
and CF, with CF having greater overall oxygenation. Differences in ΔHbO are likely due to motor planning and regulation
differences between the tasks, with CF producing a higher cognitive load on working memory. The fact that CF has higher
ΔHbO, but there is not a positive association between speed measures (average velocity, road length) suggests these
resources are used for online task monitoring. Several clear points emerge from this comparison. First, while participants
copied the same phrase in both sub-tasks, cognitive resources were allocated differently based on the demands of the
task. Further, the CF sub-task appeared to require more cognitive resources throughout the entire task. Observing these
same measures within a DCD population could provide insight into differences in allocation and distribution of cognitive
resources.

www.motordevelopment.gr

135

E-POSTERS PRESENTATIONS

5

IMDRC

Fifth Assembly of the International Motor Development Research Consortium
Moving Across the Life Course: Research & Practice • 23-25 September 2021 • Virtual
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The aim of this study was to analyze the reliability levels of motor competence tests, including in the motor competence
assessment (MCA) battery, and compare the effects of the number of trials per test. Thirty female volleyball players
(14.6±1.3 years of age) were tested for the six tests included in the MCA: jumping sideways, shifting platforms (stability
category), standing long jump, shuttle run (locomotor group), ball throwing, and ball kicking (manipulative tests). None
of the players had previous experience in these tests. After receiving instructions, the participants performed three trials
of each test with no practical familiarization beforehand. The intra-class correlation (ICC) test results were calculated,
and a paired sample t-test was conducted to analyze variations between trials (1st vs. 2nd vs. 3rd). Comparisons among
the number of trials revealed the following results: significant differences between the first and the second trials were
found for jumping sideways (t(29)=-4.108, p<0.01), standing long jump (t(29)=-3.643, p<0.01) and shuttle run (t(29)=3.139, p<0.01). Meanwhile, the shifting platforms presented no significant difference between the first and second trials
(p>0.05). Also, no significant differences were found between the second and third trials in any of the tests (p>0.05).
Finally, no significant differences between ball throwing and ball kicking in any comparison (1st vs. 2nd vs. 3rd) (p>0.05).
Hence, high ICC values were registered among the three repetitions of shuttle run (ICC=0.821 [95%CI:0.672;0.909]), ball
throwing (ICC=0.847 [95%CI:0.719;0.912]), and ball kicking (ICC=0.909 [95%CI:0.832;0.953]), while almost perfect values
were recorded for the standing long jump (ICC=0.956 [95%CI:0.919;0.978]). Nevertheless, there seems to be a learning
effect between the first and the second repetition—no differences were registered only considering the two manipulative
tests. In conclusion, with the sole exception of jumping sideways, the MCA tests are reliable and only need to be performed
two times instead of three.
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STATIONARY CYCLING EXERCISE IMPROVED MANUAL DEXTERITY IN OLDER ADULTS WITH
DOWN SYNDROME
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To date, previous animal and human studies have demonstrated that manual dexterity can be improved through
participation in gross motor activity (e.g., walking, running, biking) in the lower extremities. This study was aimed at
investigating the effectiveness of assisted therapy (ACT) on manual dexterity in older adults with Down syndrome (DS).
Nine older participants with DS, aged 31-52 years old, completed a 30-min stationary cycling session, three times per
week for eight weeks of ACT intervention, pedaling at 35% higher than voluntary speed. Another eight older participants
with DS, aged 30-51 years old, participated in the voluntary cycling (VC) intervention, pedaling at voluntary speed, as the
comparison group. Manual dexterity measured by the Purdue Pegboard Test, and outcome expectations measured by
the Exercise Perception Scale, were tested before and after the interventions. We predicted that older individuals with DS
would gain the most benefits in manual dexterity from ACT based on our acute bout of ACT study with younger adults with
DS. In addition, attitude towards exercise (i.e., perceived outcome expectations) would be improved the most following
ACT intervention compared to VC intervention. A 2 (time (pre and post)) x 2 (group (VC and ACT) repeated-design ANOVA
composed of two within-factors (i.e., pretest and posttest) and two between-factors (i.e., VC and ACT) were utilized to
compare mean differences of each subtest on the PPT (i.e., dominant hand, non-dominant hand, bimanual, and assembly)
and perceived outcome expectations. After both exercise interventions, the results showed that the non-dominant hand
and bimanual subtests of the Purdue Pegboard were significantly improved. The outcome expectations were elevated at
marginally statistical level as well. It is speculated that continuous cycling exercise, VC and ACT, may stimulate peripheral
sensory input to the motor areas that led to the improvements in manual dexterity and exercise perception. Even though
the exact mechanisms are still unknown, the implication of our results showed that VC and ACT can improve manual
dexterity in aging DS population.
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Young children with Down syndrome (DS) experience delays in the acquisition of motor milestones and early balance
impairments lead to cumulative delays in development. Although the majority of balance interventions have focused
on older children and adolescents with DS, balance is especially important for young children with DS, prior to the
establishment of stable movement patterns. Early balance intervention can promote successful postural control strategies
which provide the foundation for the development of fundamental motor skills. This will have cascading effects on
development and promote learning, overall health, socialization with peers, and quality of life. Virtual reality exergaming
has become increasingly popular in young children, and the Wii provides games that specifically target balance. The
purpose of this study was to determine the effectiveness of Wii Fit Balance Board games at improving balance in young
children with DS compared to traditional balance interventions. Eight children with DS between the ages of 5 and 6 years
participated in a 5-week balance intervention. They were divided evenly into Wii and traditional intervention groups,
which included 5 minutes of warm-up followed by 10 minutes of balance activities. The Pediatric Balance Scale (PBS)
was administered prior to, immediately following, and 2 weeks after the intervention. Both groups improved PBS scores
following participation in each intervention. Between group differences were not significant at any time point. However,
the children in the traditional group had greater and more sustained improvements. This shows that the Wii can be an
effective supplement to physical therapy and offers a fun way that children can work on balance during their leisure time,
but should not replace therapy. Further, this study shows that balance can be targeted at home and at a young age in
children with DS. Balance should be focused on more in young children with DS because it is the foundation for developing
motor milestones that build upon one another and lead to motor competence later in life. Children with DS generally
exhibit decreased motor competence and inefficient balance strategies, which can deter participation in physical activity,
impacting both physical and mental health. Wii balance training and other early balance interventions should be used in
preschool aged children with DS to promote positive trajectories of development and greater quality of life.
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Delays in motor competence and executive function may affect children with autism spectrum disorder (ASD) physical
activity participation, social functioning, and school success. Studies that separately investigate executive functions
and motor competence in ASD are easily found in the literature, however, limited research has explored and explained
the relationship between motor competence and executive functions in children with ASD. Therefore, the purpose of
this study was to investigate the relationship between motor competence and executive function of children with ASD.
This study examined 15 children with ASD (8-14 years) on motor competence using Movement Assessment Battery for
Children-2 (MABC-2) and executive function using the Conners Continuous Performance Test-3 (CPT-3). Children with ASD
were diagnosed by a psychiatrist according to the criteria for diagnosis presented in Diagnostic and Statistical Manual of
Mental Disorders (DMR-IV; APA, 2000). The percentile scores of each MABC-2 subtest and the T-scores from the CPT-3 were
used for data analysis. Because of the small sample size, we conducted a Pearson correlation based on 1000 bootstrap
samples to increase the power. The findings suggested that children with ASD were delayed on motor competence and
executive function. A Pearson correlation indicated a significant negative relationship among motor competence measures
(i.e., aim and catching and total test score) in MABC-2 and executive function measures (i.e., detectability, omission, and
variability) in CPT-3. After using Bootstrap analysis, the relationships were still statistically significant between omission
and MABC-2 total test score, as well as the relationship between variability and aim and catching, indicating that those
effects, considering the sample characteristics, were genuine and could be generalized to the ASD population. The CPT-3
is not an instrument commonly used with the population with ASD, so far there are no studies to compare these results.
To fill the gap in the autism literature, future research is suggested to continue to examine the relationship between
motor competence and executive function. Research on interventions to improve both executive function and motor
competence in ASD are also needed.
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USING REPEATED MOTOR ASSESSMENTS
Maeghan James1,6, Sara King-Dowling2,6, Scott Veldhuizen3,6, Matthew Kwan4,6, and John Cairney5,6
Faculty of Kinesiology and Physical Education, University of Toronto, Toronto, Ontario, Canada; maeg.james@mail.utoronto.ca
Division of Oncology, The Children’s Hospital of Philadelphia, Philadelphia, Pennsylvania, United States
3
Nicotine Dependence Services, Centre for Addiction and Mental Health, Toronto, Ontario, Canada.
4
Faculty of Social Sciences, Brock University, St. Catharines, Ontario, Canada
5
School of Human Movement and Nutrition Sciences, University of Queensland, St Lucia, QLD, Australia
6
Infant and Child Health (INCH) Lab, Department of Family Medicine, McMaster University, Hamilton, Ontario, Canada
1
2

140

Developmental Coordination Disorder (DCD) is a neurological disorder characterized by persistent deficits in motor
skills. DCD arises in early childhood, however, identifying DCD at this age presents several challenges. These include high
variability in motor test performance due to behavioural factors (e.g., mood, motivation) and/or varying opportunities for
motor skill development. To address these challenges and prevent misallocation, it is recommended that a diagnosis of
DCD is made only after repeated motor assessments confirm motor delay. To date, very few longitudinal studies of young
children with DCD have been conducted and no studies to our knowledge have characterized young children with DCD
using repeated motor assessments. This study addresses these gaps by describing characteristics of children identified
as having probable DCD (pDCD) based on an average motor skills score across four annual assessments. Participants
were part of a larger longitudinal cohort study, the Coordination and Activity Tracking in Children (CATCH), with annual
visits assessing motor skills using the Movement Assessment Battery for Children-2nd edition (MABC-2). At baseline, 288
(49%) children 4-5 years old were classified as pDCD if they scored at or below the 16th percentile on the MABC-2 and 301
(51%) children who scored above the 16th percentile were classified as typically developing (TD). Using these cut-offs
children were then re-classified into groups based on their average MABC-2 scores across four waves of data. Demographic
information was collected via parent report and the Kaufmann Brief Intelligence Test was used to assess IQ. Aerobic and
anaerobic fitness was measured using a Bruce protocol maximal treadmill test and a 30-second Wingate test, respectively.
Moderate-to-vigorous physical activity (MVPA) was measured over seven days using Actigraph accelerometers. Average
MABC-2 scores resulted in the sample being redistributed to 173 pDCD (29%; 69% male, Mage=4.9years) and 416 TD (71%;
53% male, Mage=5.0years) children. Those in the pDCD group were found to have lower mean IQ scores (B=-7.07, p<0.001),
poorer aerobic (B=-52.07, p<0.001) and anaerobic fitness (B=-11.04, p<0.001) and engage in fewer daily minutes of MVPA
(B=-4.91, p=0.009) compared to TD children. This study is the first to our knowledge to use an average motor skill score to
classify children with pDCD during early childhood. When using average motor scores, the percentage of children meeting
the criteria for DCD decreased. This study provides important methodological considerations regarding DCD group
allocation in young children as repeated assessments are likely necessary to identify “true” cases of DCD.
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IDENTIFICATION OF MOTOR DIFFICULTIES AND ASSESSMENT OF PHYSICAL ACTIVITY
USING PEDOMETERS IN ADOLESCENTS WITH MOTOR DIFFICULTIES: A PILOT STUDY
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Public health guidelines for physical activity include special emphasis on populations of children and adolescents,
worldwide. However, children and adolescents with motor difficulties were found to avoid physical activity participation,
with a negative impact on their health. The purpose of the present study was twofold, a) to identify motor difficulties and b)
to compare weekly physical activity level between adolescents with motor difficulties and their typically developed peers,
using pedometers. The initial sample in this study was consisted of seventy (N=70) adolescents from a private secondary
school in a city of Northern Greece, who were initially screened for motor difficulties, using Movement Assessment Battery
for Children Second Edition (MABC-2). Then two groups were formed, a motor difficulties (MD, N=8) group with scores
in MABC-2, below the 15th percentile and a group with typically developed peers (TD, N=7). Both groups were measured
using Yamax Power Walker EX-510 pedometer, in order variables such as steps, distance, time of participation, calories,
burnt fat to be recorded, in a single week, from Monday to Friday, throughout the day. Frequency analysis (N=70) showed
that a 7.2% of adolescents appeared to have severe motor difficulties and an 8.6% was found to be at risk for developing
motor difficulties, but 84.2% did not seem to have any motor difficulties. Τhe prevalence of motor difficulties in middle
school students seemed to have been slightly higher than that reported in literature for school-aged children. Also, the
ratio of motor difficulties according to gender, found to be 1/1. For physical activity levels, independent samples t-test
showed no statistically significant differences in all pedometer variables between the two groups (p> .05). Thus, daily
number of steps for both groups was found to be lower than 10,000-11,700 steps suggested by literature that are found
to be associated with 60 minutes of moderate to vigorous physical activity with significant health benefits. In conclusion,
it is seemed that motor difficulties continue to be prevalent in adolescence. Moreover, the adolescents’ level of physical
activity was found to be lower compared to international guidelines for a healthy life, regardless of their level of motor
coordination. As a result school-based physical education seems to be an ideal venue for physical activity improvement, in
both adolescents with motor difficulties and their typically developed peers.
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IDENTIFYING PATTERNS OF COGNITIVE ABILITIES AND MENTAL HEALTH PROBLEMS IN
CHILDREN WITH DCD: A LATENT CLASS ANALYSIS
Chadwick Fuchs1, Ricardo de Almeida Pimenta2, and Priscila Tamplain1
1
2
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The aim of this study was to identify patterns in cognitive abilities and mental health issues in children with Developmental
Coordination Disorder (DCD). Children were referred from local schools and occupational therapy clinics to participate in the
study. DCD diagnosis was confirmed based on the criteria defined by the DSM-5 (2013). Children completed the Kaufmann
Brief Intelligence Test, 2nd ed. (KBIT-2) to determine cognitive ability and the Strengths and Difficulties Questionnaire (SDQ)
for mental health issues. A Latent Class Analysis (LCA) was performed using two domains of cognitive abilities - verbal and
nonverbal; and four domains of mental health difficulties - Emotional Symptoms, Conduct Problems, Hyperactivity and
Peer Problems. To evaluate associations between cognitive and mental health profiles with other child characteristics, a
multinomial logistic regression was used with the profile with the best performance in all domains as the reference. A
three-class LCA model best described the profiles of the 119 children, with 3 profiles identified: Profile 1 (33.8% - reference
for analyses) – No risk for cognitive abilities and low risk for mental health problems; Profile 2 (20.4%) – Low cognitive
abilities and average/high risk for mental health problems; and Profile 3 (45.8%) – Average cognitive abilities and high
risk for mental health problems. Children in Profile 3 were more likely to have the characteristics of Prematurity (p = 0.040;
OR = 0.164), having another Neurodevelopmental Disorder (p = 0.009; OR = 0.115), and using Medication (p = 0.009; OR
= 0.157. Our findings revealed that about 2/3 of children with DCD are at high risk for emotional, behavior, relationship
with peers and hyperactivity problems, highlighting the concern for negative long-term outcomes in mental health. In the
process of referral, diagnosis, and intervention, it is important to consider the chances of children belonging to a profile
with the highest risk for mental health problems.
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WHAT ARE WE MEASURING AND HOW ARE WE MEASURING IT: A SCOPING REVIEW OF
PHYSICAL ACTIVITY MEASURES FOR AUTISTIC YOUTH
Geetha Reddy Sama1, Jason C. Bishop2, and Andrew M Colombo-Dougovito1
University of North Texas, Department of Kinesiology, Health Promotion, & Recreation, Denton, TX, USA;
geethareddysama96@gmail.com
2
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Autistic individuals, compared to their non-autistic peers, have an increased likelihood of co-occurring medical conditions
such as psychiatric disorders, immune conditions, hypertension, diabetes, and obesity; each of which may unduly impact
their ability to engage in movement or may be benefited through regular engagement in physical activity (PA). Indeed,
PA may be a key modifiable factor vital to improving the overall health-related quality of life among autistic individuals.
Yet, it has been well documented that autistic individuals face increased barriers to their engagement and many
opportunities remain inaccessible. As adolescents on the autism spectrum share a cluster of socially-defined difficulties
related to their social communication and stereotyped behavior, interests, and/or activities, developing effective teaching
and assessment strategies remains elusive. Moreover, due to limitations of the scientific process, much of the evidence
regarding the PA behavior is captured through secondary sources—namely parents, caregivers, or teachers—and
prior research has not openly discussed the influence of autistic behavior related to movement outside of deficit-based
explanations. For example, self-stimulatory behavior (i.e., stimming) is a common behavior among autistic individuals;
yet researchers using wrist-worn fitness monitors such as Actigraph accelerometers or Fitbit/Garmin devices have not
accounted for such behaviors nor it’s relation to PA or movement beyond labeling it an impediment. Therefore, the aim of
this scoping review was two-fold: (1) to explore the discourse of direct measures of PA used with autistic youth among and
factors related to movement in the published literature; and (2) to investigate measurement-related issues regarding the
reliability and validity of objectively collected PA data of autistic youth. A total of 33 studies out of an initially identified
3,521 studies met the inclusion criteria for the scoping review. In addition to standard study characteristics, the authors
extracted article information such as: (a) the objective measure of PA; (b) the PA domain assessed; (c) the assessment
protocol used; and (d) the PA result. Three main outcomes were identified in this analysis; findings suggest there exists: (1)
a limited scope of tools to measure PA placing an overreliance on interpreting data with little scientific consensus on the
necessary accommodations needed; (2) an oversampling of white male participants, thus limiting the overall generalizable
interpretations of PA among the broader autistic population; and (3) a lack of critical examination of PA as a construct and
an overreliance on expert generated definitions that may not relate to lived experience.
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FUNDAMENTAL MOTOR SKILL COMPETENCE AMONG CHILDREN WITH AND WITHOUT
AUTISM SPECTRUM DISORDER ACROSS EARLY AND MIDDLE CHILDHOOD
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The acquisition of fundamental motor skills (FMS) in early childhood are imperative as they are considered the building
blocks for future participation in physical activity. The purpose of this study was to develop a more comprehensive
understanding of FMS competence among children with and without ASD across early and middle childhood. This study
included 48 children with ASD (38 boys, 10 girls) between the ages of 3 and 9 years (Mage = 77.79, SD = 22.40 months).
Children with ASD were individually matched on age, sex, and race to neurotypical children in the Test of Gross Motor
Development - 3rd edition (TGMD-3) normative sample who were tested in the same US state (Mage = 77.77 +/- 22.89
months). 43.8% of each sample was non-white. All children were assessed on the TGMD-3. Independent samples t-tests
were used to compare the raw scores for the locomotor (LM) and ball skills (BS) subtests; effect sizes are reported as Cohen’s
d. To understand differences in the development of FMS, the sample was divided into 2 groups reflecting early (3 to 5 years)
and middle (6 to 9 years) childhood. In early childhood, although children with ASD (MLM = 17.59, SD = 13.98) performed
locomotor skills with less competence than neurotypical children (MLM = 22.09, SD = 7.42) of the same age, their raw scores
were not significantly different, t(42) = -1.33, p = .192, d = .402. In comparison, children with ASD (MBS = 14.32, SD = 12.09)
performed ball skills with significantly less competence (t(42) = -2.41, p = .020, d = .727) than neurotypical children (MBS=
22.77, SD = 11.15). By middle childhood, children with ASD performed both locomotor and ball skills (MLM = 22.32, SD =
7.30; MBS = 20.62, SD = 10.13) with significantly less competence (t(50) = -6.547, p = .000, d = 1.815; t(50) = -8.397, p =
.000, d = 2.328) than neurotypical children (MLM = 34.46, SD = 6.03; MBS = 40.65, SD = 6.75). In early childhood, children
with ASD experience particular difficulty with the performance of ball skills. This suggests lack of sufficient opportunities
to practice these skills during a critical period of development. The performance gap between children with and without
ASD widens with increasing age, underscoring the need to examine trajectories of FMS acquisition. This information may
provide justification for the inclusion of interventions targeting the development of FMS.
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ASSESSMENTS OF DEVELOPMENT COORDINATION DISORDERS FOR CHILDREN AGE 4 TO 6
YEARS OVER PROFESSIONAL TEACHERS
Harilaos Zaragas
University of Ioannina, School of Education, Ioannina, Greece; hzaragas@uoi.gr

Developmental Coordination Disorder (DCD) has long been recognized as a disorder or immaturity of movement
organization where problems in speech, perception and thinking often coexist. Many children enter primary school
without having sufficiently developed their motor coordination. First of all, motor coordination has not been checked both
for the detection of malfunctions and for the elaboration of intervention programs for the restoration of the lack of the
motor coordination. The Movement Assessment Battery for Children 4- 6 years old (MABC, 1st Ed., Henderson & Sugden,
1992) Checklist is one of the most widely used tools for DCD detection and evaluation. Its reliability and validity has been
assessed by many researchers both as a kinetic evaluation package and individually as a kinetic test and questionnaire.
The purpose of this study is to investigate the developmental disorders of visual-motor coordination of preschool children
from the assessments of professional kindergarten teachers in the region of Epirus. The research sample consisted of
190 children aged 58 to 72 ± 4 months, who were selected by random sampling, as well as the 38 public and private
kindergartens in the region of Epirus. Five children from each kindergarten participated in the research. Prior to the survey,
the authorities of the primary education and the parents of the children were informed. The MABC (1st Ed) checklist was
used. Each kindergarten teacher completed the checklist twice in a short period of two weeks. The regularity test showed
that the condition of normal distribution (p <.05) is not met for all the research variables of the checklist. Cronbach’s α
(0.768) reliability index and Guttmann’s Split Half index (0.781) suggest that the checklist has a high internal consistency of
responses. The agreement test between the first and second Kappa assessment (0.718) showed that there is a satisfactory
agreement between the two assessments of the kindergarten teachers. The averages and standard deviations for both
sections A, B, C, D and the total score do not show significant differences between the two measurements. The results
showed a total of 4 children (2,1%) with mobility difficulties, 9 (4,7%) at risk and 174 (94,2%) without mobility difficulties.
It is considered that the kindergarten teachers, regarding the sincerity of the answers they had given, did their best despite
the weaknesses of checking the correct completion of the checklist.
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IDENTIFICATION OF MOTOR DIFFICULTIES IN SCHOOL-AGE CHILDREN
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Motor competence (MC), as an essential component of physical literacy, impacts children’s physical, social, and cognitive
development. The latest guidelines recommend the early identification of children with motor difficulties using a
standardized norm-referenced test. The Bruininks-Oseretsky Test of Motor Proficiency Second Edition is considered the
most comprehensive and precise diagnostic tool. This study aimed to estimate motor competence level in a Czech school
children sample, identify children with motor impairments and analyze the causes. The research sample was made from
a chosen sample of Czech school children (n=195 children, 110 girls, and 85 boys) of average age 11.96±1.96 years. To
estimate an MC, we used the Bruininks-Oseretsky Test of Motor Proficiency Second Edition- a complete form with 53
items and normative criteria for the German-speaking region. Czech normative criteria are not defined. The results of our
tested group show that the group’s MC is in the lower part of the average level in the area of total motor composite (TMC)
(standard score 45.4±11.7). The overall percentage of children whose TMC is above the 15th percentile of the population
is 64.6%. Conversely, 35.4% of children do not meet the criterion. In terms of gender, 41.2% of boys and 30.9% of girls do
not meet the standard. On average, the weakest performance was recorded in the area of fine manual control. The group’s
results were below average in this area (standard score 38.2±11.6). More in-depth analysis showed that the weakest
subcomponent of fine manual control was fine motor precision (scale score 9.3±5.8) and fine motor integration (scale
score 10.7±6.1). The rest of the components in the composite score profile was analyzed and placed at the average level.
The group’s most prosperous area was the component concerning strength and agility (standard score 51.1±12.2). Of
the 69 children with below-average total motor composite (TMC ≤ 15th percentile), 24 children (12.3%) had well-below
average results (TMC≤ 5th percentile). These children had more than half of the results in the eight subtest categories
below average. In the diagnosis of motor difficulties and the choice of intervention measures, it is difficult to distinguish,
based on the results of the BOT 2 test, debilitations due to low experience in movement activities and a developmental
coordination disorder. A further clinical investigation is required to determine the causes of motor difficulties despite a
very detailed BOT 2 test.
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FISHING FOR DCD SYMPTOMS IN THE ADHD POND: AN ONLINE ASSESSMENT OF
DEVELOPMENTAL DISORDERS IN GERMAN-SPEAKING COUNTRIES
Julian P. Schaider1, Emily J. Meachon1, and Georg W. Alpers1
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Attentional Deficit Hyperactivity Disorder (ADHD) symptoms start in childhood and often persist throughout adulthood.
Co-occurring in up to 50% of cases, Developmental Coordination Disorder (DCD) starts in childhood as well. It is
characterized by symptoms of substantially delayed motor skill development but there is also some symptom overlap with
ADHD. Therefore, the proper identification of motor symptoms in ADHD is crucial but remains complicated. The purpose
of this paper was to identify symptoms of DCD in an ADHD population. In an online assessment, parents were asked to
report motor problems of their children on standardized questionnaires (DISYPS-II FBB-ADHS and DCDQ-G). Parents also
reported their awareness of DCD. The sample consisted of N = 168 parents with children (ages of children: 8 - 17 years)
diagnosed with ADHD. Of these n = 46 were already diagnosed with co-occurring DCD. Of the remaining n = 122, there
were still 77% at high risk for DCD, based on parent reports. Further, 57.7% of parents indicated they had not heard of
DCD. Notably, a majority of these participants was diagnosed by psychologists or psychiatrists. There was a significant
correlation between risk for ADHD and DCD symptoms such that as risk for DCD increased, so did ADHD (r(166) = .43, p <
.001). In addition, there was a significant correlation between intensity of symptoms since the COVID-19 lockdowns and
risk for DCD such that as risk for DCD increased, general symptom intensity increased (r(165) = .16, p = .042). Moreover,
there was a significant correlation between struggling with homeschooling and increased symptoms since the Covid-19
lockdowns (r(166) = .49, p <.001). These findings underline the relevance of motor problems in children with ADHD and the
importance of awareness among parents and professionals. They also show evidence of a negative impact of the Covid-19
pandemic on children with both developmental disorders ADHD and DCD. This research contributes to an ongoing effort
of disentangling motor symptoms between both disorders, and raising awareness, especially for DCD.
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MOTOR COMPETENCES OF CHILDREN AND ADOLESCENTS WITH LEARNING DISABILITY, A
LINK WITH THEIR PHYSICAL LITERACY?
Camille Chayer1 and Mariève Blanchet1
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A study revealed that 73% of adolescents (USA) with a learning disability were less likely to meet physical activity
recommendations than their pairs and another study indicated that 80% of adults (UK) with learning disability has a
sedentary behavior. Since the Stodden’s model demonstrates that motor skills influence physical activity trajectories
during children’s development, these worrying sedentary behavior results could be explained by low motor competences.
However, little is known about the motor competence of children with learning disability. The purpose of this scoping
review is to synthesize knowledge about the level of motor skills of children and adolescents with a learning disability,
follow a systematic approach to map evidence on this topic. The method was based on PRISMA extension for scoping
reviews of Tricco (2018). The eligibility criteria were studies (1970-2021) that assessed gross and/or fine and/or postural
motor skills in children and/or adolescents with impedes the ability to learn or use specific academic skills (reading, writing,
or arithmetic). Our results showed that children with learning disability have poor motor competences compared to their
pairs in three kinds of motor competences, especially when the motor task requires a high level of competence. This
neurodevelopmental disorder could alter their perceived motor competence (physical self-efficacy) and favor a negative
spiral of disengagement. A further meta-analyze on these unrecognized deficits are required.
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DEVELOPMENTAL DISORDERS OF NEUROMUSCULAR JUNCTION. STUDY REVIEW
Harilaos K. Zaragas1, and John Stergioulis1
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Many children in primary school show characteristics of reduced motor performance in basic skills compared to other
peers. These children do not have mental and musculoskeletal problems and according to their teachers they have very
good formal development. Many educators believe that this may be due to the rhythm of individual physical development,
that is, each child has his/her own rhythm of physical, motor development and over time each child will grow up, “mature”
physically and will do better with its kinetic performance. However, other educators believe that technology and the
modern way of life are the causes of this condition. The results of individual research on neuromuscular fusion or motor
coordination problems - no matter how well the right procedures were followed - are not adequate to answer many
questions. The purpose of this paper is to conduct a systematic review of research work on the developmental disorder
of motor coordination in order to identify its methods of detection and evaluation, its characteristics, therapeutic
interventions and related psychosocial issues that arise. The (PubMed, google scholar, Scopus, Springer link) databases
were searched using the appropriate keywords (DCD). Initially, 876 papers were identified from which 124 papers were
chosen, referring to the developmental disorders of neuromuscular fitting, of which 103 papers (83%) were research
(articles, reviews, doctoral and postgraduate dissertations) and 21 papers (17%) were books, chapters. The total number
of children and adults in the present study with features of motor coordination disorders is 5,110 and it came from many
countries such as the U.K, the Netherlands, Canada, USA, Australia, New Zealand, Hong Kong and Greece. The heterogeneity
of the issues analyzed shows that the developmental disorder of neuromuscular junction is associated with a wide range
of problems of a psychosocial and emotional nature. The proposed mobility deficit interventions refer to three research
projects in physical education programs, two medical programs and alternative therapies, and four more articles on the
use of technology and video games. Improving the deficit of motor coordination through the use of specific video games
needs more investigation due to both the application to a limited number of people and the different results of research.
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COMPARISON OF PHYSICAL FITNESS FACTORS BETWEEN ADOLESCENTS WITH AND
WITHOUT MOTOR DIFFICULTIES
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According to DSM-V, Developmental Disorder (DCD) is a neurodevelopmental condition which, in the absence of any
known pathological cause, is characterized by poor motor competence that affects adolescents’ activities of daily living, and
poses an increased risk to their health and psychosocial development. Poor motor skills can lead to a sedentary lifestyle, as
adolescents tend to avoid participation in physical activities including school physical education. The purpose of the study
was to compare several physical fitness factors (i.e. abdominal and hip-flexors muscle strength and endurance, flexibility
of the lower back and hamstrings muscles and lower body explosive power) of adolescents with motor difficulties to those
of their peers without difficulties. The initial sample consisted of 250 adolescents, 12-15 years old, who were assessed
using Movement Assessment Battery for Children-2-Motor Test (MABC-2-MT). Twenty-three adolescents (9.2%) with
motor difficulties (MD) exhibited MABC-2 scores which according to the Battery’s Norms felt below the 15th percentile,
formed the MDgroup. Twenty-three age- and sex-matched peers among those who exhibited MABC-2 scores which
according to the Battery’s Norms were equal to or above the 16th percentile were selected randomly, forming the nonmotor-difficulties (NMD) group. Adolescents in both groups were measured in physical fitness factors individually using
the “sit-up test”, the “sit & reach test”, the “standing long jump test” which formed part of the EuroFit Testing Battery, and
the “vertical jump test”. Analysis revealed statistically significant differences between groups on all fitness variables, with
well-coordinated adolescents outperforming their peers with motor difficulties. Conclusively, results of the current study
support previous findings regarding the detrimental effect of motor learning difficulties on adolescents’ physical fitness.
Therefore, improving physical fitness should be one of the main goals of any intervention program and future research
should focus on that matter.
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USING FNIRS TO ASSESS NEURAL ADAPTATIONS DUE TO EMG BIOFEEDBACK TRAINING:
PRELIMINARY EVIDENCE FOR GAIT REHABILITATION
Reza Koiler1, Elham Bakhshipour1, and Nancy Getchell1,2
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One promising gait rehabilitation technique to improve speed and function in individuals with walking impairment
is electromyography biofeedback (EMG-BFB). While changes in gait have been documented, it is not clear if there are
underlying neural changes that may indicate short- or long-term motor learning. We investigated the neural correlates of
EMG-BFB walking and training in prefrontal cortex (PFC) using functional near-infrared spectroscopy (fNIRS) while twentyfour participants walked on an instrumented treadmill at their preferred walking speed and at 60% higher peak medial
gastrocnemius activity (“push-off walking”). The mTrigger system, a portable validated EMG-BFB device, emitted auditory
feedback for each step that participants reached the 60% EMG activation goal. Participants alternated between blocks of
normal walking and blocks of push-off walking for six, five-minute trials. In pre- and post-tests, participants alternated
between normal walking and push-off walking without audio feedback. During four training trials, participants heard
auditory feedback if they reached EMG activation goals during push-off walking blocks. When comparing blocks of normal
walking and push off walking, push off walking had higher PFC oxygenation for all participants compared to normal
walking (p<0.001), suggesting higher task-specific PFC demand. Additionally, we found that training with the mTrigger
system resulted in attenuation of change in PFC oxygenation between push-off walking and normal walking when
comparing pre-training and post-training (p<0.05). This suggests less expenditure of cortical resources after training and
a possible biomarker for greater automaticity and adaptation to a new form of walking in PFC.
151
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INFANCY BEHIND BARS: AFFORDANCES IN THE PRISON ENVIRONMENT
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This study aimed to investigate the affordances provided for infants in Brazilian prisons and the impact of those affordances
on infants’ cognitive, language, social, and motor (fine and gross) development. Infants living with their mothers in 26
prisons (n=270) were assessed using a validated and standardized scale for the Brazilian population, the Scale of Child
Behavior Development in the First Year of Life. Interviews and an observational checklist were used to assess the contextual
affordances. We used the contextual information to compose four groups for the data analysis: Infants who received only
maternal care in the prisons (MC), infants who received maternal care and had toys available to play (MC+T), infants
who received maternal care and had access to intervention programs (MC+IP), and infants who received maternal care
and had access to toys and intervention (MC+T+IP). Kruskal Wallis e Mann Whitney tests were conducted. The results
showed significant differences between groups for cognitive, social, and fine and gross motor skills, infants with more
affordances demonstrated higher scores in all subscales except language. The results also revealed a higher prevalence
of delays in the MC group; most infants scored below 50% of what is expected for their age for cognitive, language,
and motor development. Regarding social development, the highest prevalence of delays was observed in the MC+IP
group. Overall, infants’ affordances were poor; the infants lack toys and diversity of experiences — the more restricted the
opportunities to explore, the more extensive the delays were. The combination of mother care with a few opportunities
to participate in an intervention program and exploring toys provided was a protective factor for the delays. With the poor
prison conditions detected and the gradual increases in the number of women imprisoned, it is essential to pressure the
government to ensure infants’ rights to develop in the care of their mothers in an appropriate environment.
Funding: CAPES and CNPq
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INTRAUTERINE ENVIRONMENTS: THE LONGITUDINAL INFLUENCE IN THE MOTOR
DEVELOPMENT OF FULL TERM INFANTS
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This prospective cohort longitudinal study aimed to assess the influence of different intrauterine environments on the
motor development of newborns and at the third and sixth months of life. Participants: Mothers and full-term infants born
in public hospitals in Porto Alegre between 24 and 48 hours after delivery. Participants composed four groups, with no
concurrent condition, newborns with mothers’ diagnoses of gestational diabetes mellitus (DMG); newborns with mothers
who smoked at any moment of gestation (TAB); newborns small for gestational age (SGA) because of intrauterine growth
restriction and their mothers; and a control group (CTL), composed of mothers without any known clinical condition and
any of the conditions mentioned above and their newborns. The sample initially consisted of 346 mother-newborn pairs,
with 52% of losses in the sixth-month assessment; thus, the final sample was composed of 166 mother-infant pairs. We
assess the infants in two follow-up meetings at three and six months of age using the Alberta Infant Motor Scale. We
also assess anthropometric and socioeconomic demographics. Mann-Whitney, Kruskal-Wallis tests, Dunn’s pair as posthoc tests, Pearson’s chi-square test, ANCOVA two-way, and Generalized Estimation Equation models were conducted. The
results showed that for all groups the motor categorizations (abnormal, delays, typical development) were associated at 3
months of life (p = 0.029) with low socioeconomic status with; however intrauterine environments were not. Nonetheless
regarding motor scores, the infants in the SGA group showed significantly lower scores compared to the TAB in the supine
(p = 0.012) and seated (p = 0.043) postures sub-scales and for the total gross motor score (p = 0.037) at 6-months-old.
Besides, we found significant longitudinal interaction (p = 0.005) for time (from 3 and 6 months) by different intrauterine
environments groups by supine sub-scale; SGA infants had a slower progression in this posture. Gross motor development
scores were influenced by intrauterine environment for the SGA group, highlighting the pregnant women’s buffering
effect on the fetus.
Funding: CAPES, CNPq and FIPE/HCPA.
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EPIGENETIC LANDSCAPE OF LOCOMOTION DEVELOPMENT IN THE FIRST YEAR OF LIFE OF
TYPICAL INFANTS: PRELIMINARY DATA
Maylli D. Graciosa1, Ana Angélica Ribeiro de Lima1, Priscilla Ferronato2, and Edison de J. Manoel1
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Karl Newell and colleagues (2003) have proposed an epigenetic landscape to account for prone progression development.
However it emphasized the formal description of attractors dynamics of the landscape rather than all the elements that
creates tension to shape the landscape, and hence the developmental pathways. The present study proposal considers that
the epigenetic landscape of locomotion development is shaped by the interaction of some elements as characteristics of
infants, beliefs of caregivers, parental practices regarding infant body positioning and home experiences. The epigenetic
landscape proposed here goes beyond a normative motor sequence and considers the different possible paths in the
emergency of locomotion behaviors. Furthermore, our epigenetic landscape will allow the investigation on how some
of these elements can modulate the landscape in a short time scale (an 8-minute video) or in a long time scale (6-month
follow-up). This research comprises a thesis that treats locomotion development as a process of dynamic systems (DS):
elements in interaction that generate changes at different time scales. The changes focused here are those specific to DS.
Firstly, this study will look into emergencies that will concern to when and how the locomotion as a motor action appears
for the first time in the infant behavior repertoire. Secondly, to transitions, which are the changes in the stability regime of
the system, and will be investigated in terms of locomotion behaviors. Thirdly, adaptations that will be seen as the presence
or absence of variability in locomotion behaviors. Infants with typical motor development will be followed for about six
months from the date of inclusion in the study, which can be at 5 months-old, at 9 months-old or at 13 months-old. Data
on physical environment, infant home experiences, parental practices and caregiver beliefs are being collected through
online questionnaires/interviews with parents. For locomotion assessment, every 15 days, parents record 8 minutes videos
of spontaneous activity of the infant and send to the researcher. Whereas emergencies, transitions and adaptations of
locomotion behaviors compose different development paths and reach the same final state (independent walking),
our hypothesis is that these path variations are associated with elements of the epigenetic landscape (characteristics
of infants, beliefs of caregivers, the practice of infant body positioning and home experiences). Preliminary data will be
available in September, 2021.
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ROLE OF PHYSICAL SPACES ON LOCATION AND POSTURE DURING THE FIRST YEAR OF LIFE
Alicia L. Springfield1, and Do K. Lee1
1
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Prior to the onset of walking, infants experience levels of physical activity (quality and quantity) that remain uncertain.
Due to the accessible manner with which researchers can study infant physical activity through walking skills, there is an
absence of observations, within the first year of life. The present study investigated the role of physical spaces on infants’
gross motor skills (crawling, cruising, or walking). Nine infants (6 f / 3 m, M=2.38 months) were observed through monthly
home visits. Observations began at 2 months of age and continued until 12 months, or through the achievement of walking
skills (10 ft without falling or stopping). Using naturalistic observation methodologies, the researcher was immersed into
the infant’s environment and recorded their spontaneous movement for 20-30 minutes without intervention. Infants were
observed within restrictive locations (e.g., held) and nonrestrictive locations (e.g., on the floor). Additionally, the infants’
posture was observed within each location. A total of eight postures were sorted into five categories (prone, supine,
seated, upright and carried). Data analysis used frame-by-frame video coding, to determine frequency and duration of
each location and posture category. The data reflected that infants exhibit increased motor skills when spending less time
in restrictive locations. Furthermore, an increase of time spent playing on the floor between 2 months (M = 32.87, SD =
39.17) and 12 months (M = 89.39, SD = 4.02) was observed. As well as, a decrease in time being held between 2 months
(M = 22.27, SD = 22.93) and 12 months (M = 5.38, SD = 1.97). In regards to posture, the data reflected an increase of time
within seated postures between 2 (M = 9.78, SD = 9.78) and 12 months (M = 31.31, SD = 16.44). Ultimately, the interaction
between posture and location highlighted the emergence of upright postures with an exhibited onset around 5 months
(M = 3.72, SD = 2.30). Yet a decrease within supine (lying face-upward) postures were exhibited between 2 (M = 70.56,
SD = 21.85) and 12 months (M = 0.00, SD = 0.00). Conclusively, the time infants spend in each location may dictate their
posture, or ability to be physically active. Future studies may investigate frequency and duration of location, posture,
and movement, in relation to motor skill achievement. Therefore, further implications allow healthcare professionals and
caregivers to develop physical spaces that provide infants with healthy levels of physical activity.

www.motordevelopment.gr

155

E-POSTERS PRESENTATIONS

5

IMDRC

Fifth Assembly of the International Motor Development Research Consortium
Moving Across the Life Course: Research & Practice • 23-25 September 2021 • Virtual

THE EFFECT OF 12 WEEKS RECREATIONAL FOOTBALL FOR HEALTH INTERVENTON ON
FUNCTIONAL MOVEMENT IN OLDER ADULTS
Michael J. Duncan1, Sophie Mowle1, Mark Noon1, Emma Eyre1, Neil Clarke1, Rhys Morris1, Matt Hill1, Jason
Tallis1, and Mikko Julin2
1
2

156

Faculty of Health and Life Sciences, Coventry University, Coventry, UK; aa8396@coventry.ac.uk
Laurea University of Applied Sciences, Espoo, Finland

Walking football for older adults has gained popularity in recent years due to the perception that it is safer than regular
football and because of the purported health benefits of engaging in football in this group. However, there is growing
evidence that recreational football offers additional health benefits for older adults. Where walking football is restricted in
terms of the type and intensity of locomotion, recreational football is more dynamic, running is permitted and intensity of
exercise is self-regulated, making it acceptable and tolerable for older adults. Despite anecdotal evidence that recreational
football is beneficial for older adults who engage in it, no empirical data is available which supports this assertion. The
current study sought to address this issue and examine the effects of a 12 week recreational football intervention on
functional movement in older adults. Using a pre-post case controlled design thirteen males, aged 60-80 years (Mean
age ± SD = 66 ± 4 years) undertook a twice-weekly, 12 week recreational football for health intervention, and were
matched with a control group, comprising thirteen males, aged 60-80 years (Mean age ± SD = 66 ± 4 years) who did
not alter their exercise habits during the 12 week intervention period. Pre and post, participants underwent assessment
of functional movement, using the Rikli and Jones (1999) functional fitness battery as well as assessment of body
fatness, via bioelectrical impedance analysis (Tanitainc, Tokyo, Japan) and dominant handgrip strength using handgrip
dynamometry (Takei Instruments, Tokyo, Japan). Data were analysed using a series of 2(pre-post) X 2 (Intervention vs
Control) repeated measures ANOVAs. Results indicated significant pre-post X group interactions for the 30second chair
stand test (P=.038, Pη2=.168), 8foot timed up and go test (P=.001, Pη2=.577), and 6minute walk test (P=.036, Pη2=.171). In
all cases performance improved significantly pre-post for the football intervention group but not the control group. There
were no significant differences in the 30second arm curl test or dominant handgrip strength (P>.05). There was a nonsignificant trend (P =.07, Pη2=.127) towards a pre-post X group interaction for body fatness, showing decreased percent
body fat for the intervention group, over the control group. The results of the present study demonstrate the feasibility of
recreational football as a health enhancing intervention in older adults. They also suggest that such an intervention results
in significant improvement in functional movement reflective of lower body muscular endurance, agility, and aerobic
endurance performance.
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THE EFFECT OF A PSYCHOMOTOR INTERVENTION PROGRAM ON MOTOR COMPETENCE
AND BEHAVIOR PROBLEMS OF CHILDREN 4-5 YEARS OF AGE
Georgios Moschos1, Evangelos Grivas2, Olga Kouli2, and Antonis Kambas2
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Reducing physical activity children’s daily lives has a negative impact on children’s health. Psychomotor Intervention
Program (PIP) for children with difficulties and behavioral problems is prescribed within the health systems of most
European countries, however, it has yet to be institutionalized in the Greek Health System (GHS). The aim of the study was
to examine the effect of a PIP on motor competence and behavioral problems of pre-school children. The participants
were 60 children aged 4-5 years old, without any diagnosed neurological, sensory or motor problems, attending Municipal
Day Care Centers in Komotini, Greece. The sample was randomly assigned to the Experimental Group (EG) and the Control
Group (CG). The children of the EG attended 45 minutes PIP sessions, 3 days a week for 8 months, while children of the CG did
not participate in any extracurricular program. Children’s motor competence was measured with the 10-items Democritus
Motor Screening Tool for Preschool Children (DEMOST-PRE) and behavioral problems were measured with the 35-items
Psychosocial Test Adjustment (PTA), before and after the implementation of the PIP. DEMOST-PRE includes fine, gross, and
perceptual-motor activities and the PTA includes 35 questions categorized in three dimensions: interpersonal adjustment,
intrapersonal adjustment and hyperactivity. Day Care Centers teachers answered the PTA-questions, while the DEMOSTPRE was administered from a trained evaluator. A two-way analysis of variance (ANOVA) for repeated measurements
was employed for the statistical treatment of the data. The level of significance was set at α=.001. The results revealed
that the EG improved significantly their motor competence while the children of the CG did not. The results showed a
statistically significant interaction between the “measurement” and the “group” factors, the scores of the items: Dots on
paper (p<.001), Transferring coins (p<.001), Bounces right-left (p<.001), Backward balance (p<.001), Walking through the
hoops (p<.001), Jump over obstacle (p<.001), Catching bags (p<.001), Throwing by hand (p<.001) and Transferring balls
(p<.001). Additionally, improvement in the EG after the PIP was found for hyperactivity (p<.001), intrapersonal adjustment
(p<.001), interpersonal adjustment (p<.001) and for the total factor of behavior problems (p<.001), while in the CG, the
scores remained at the same levels. The results confirm that the implementation of PIP affects not only the improvement
of children’s motor profile but also social behavior. It is important to include PIP in the prescription-procedure within the
GHS, to provide additional support in traditional methods and treatments.
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STRUCTURED OBSERVATIONS OF CHILD ENGAGEMENT DURING A MASTERY
MOTIVATIONAL CLIMATE MOTOR SKILL INTERVENTION: AN EXPLORATORY ANALYSIS
Emily R. Cox1, Kara K. Palmer1, Katherine Q. Scott-Andrews1, and Leah E. Robinson1
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Interventions that use mastery-motivational climates are an effective means to improve fundamental motor skills in
children. Mastery-motivational climates are created by applying motivational theories to the motor learning environment
and allowing children autonomy and independence to engage within the intervention setting. There is a dearth of
knowledge regarding children’s behaviors within mastery-motivational climate interventions. The purpose of this
exploratory study was to examine children’s engagement in skill practice across a 10-week mastery-motivational climate
intervention. Secondarily, this study explored how child factors of sex (boys vs. girls) or initial motor skill level (below
average vs. average/above average) influenced children’s intervention engagement. A total of 35 children (17 boys, 18
girls) were included in the sample. Based on pretest motor skill assessments, 21 children were categorized as below
average (10 boys, 11 girls), and 14 children were categorized as average/above average (7 boys, 7 girls). Engagement
was operationalized as the time children were actively involved in the intervention and was assessed via structured
observation of videos using a momentary time sampling technique with a 10- second observe, 5-second record coding
interval. On average, each child completed 215.23 observations (53.81 minutes) across the 10-weeks. Overall, children
were engaged in 36% (37% for boys; 36% for girls) of the activity session in skill practice. Children who had below average
skills at the start of the intervention engaged in skill practice for 36% (36% for boys; 35% for girls) of the activity session,
and children who were average/above average at the start of the intervention engaged in skill practice for 39% (39% for
boys; 36% for girls). Differences in engagement by skill type (e.g., locomotor vs. ball skills) with initial skill level and sex
were further observed for boys. Boys who had below average skills at the start of the intervention engaged in skill practice
for 36% (17% locomotor; 19% ball skills) of the activity session, and boys who were average/above average at the start
of the intervention engaged in skill practice for 39% (9% locomotor; 30% ball skills). This exploratory study adds to our
limited understanding of how children behave during mastery-motivational climate gross motor skill interventions. These
results support that children engage in skill practice for a little more than a third of the activity time, and that engagement
patterns differ based on sex and by initial skill level interaction, especially for boys.
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ASSESSING THE EFFECT OF A TACTICAL-BASED INTERVENTION THROUGH DISCRIMINANT
ANALYSIS RESULTS
Michele Barca1, Teresa Iona2, Rosaria Schembri1, and Francesco Sgrò1
1
2

Kore University of Enna, Enna, Italy; francesco.sgro@unikore.it
University of Catanzaro, Catanzaro, Italy

Tactical-based intervention has been suggested to support the involvement of all the students during physical education
(PE) and the concurrent development of gameplay skills and tactical awareness by means of exaggerated or modified
games and game forms. During PE, assessment is used by teachers and students to assess themselves and one another
and, if needed, to adapt the teachers ‘intervention to the student’s level of learning. Accordingly, the original assessment
of gameplay students’ performances is often used to identify the original skill level groups and to design appropriate
learning activities to ensure the participation of all. In this perspective, the current study used the discriminant analysis
approach to examine the effect of a tactical-based intervention on volleyball skills of primary school students. Thirty-four
children followed an intervention for twelve weeks and students’ gameplay performances were measured pre- and postintervention, and after summer vacation (ReT). Performances were assessed by means of two TSAP indexes: volume of play
and efficiency index. Pre-intervention scores were preliminary processed by means of a K-means cluster method to identify
two skill level groups according to which students were assigned to nine mixed-ability teams throughout the lessons. For
each assessment, discriminant analysis was applied to students ‘performances for identifying which index best predicted
students’ skill level and to assess the transition between levels in post-intervention and ReT. For the pre-intervention
assessment, the analysis of the standardized coefficients revealed that the index which best predicted the affiliation to
the groups was the volume of play (.80) followed by the efficiency index (.34). In the post-intervention assessment, the
index which best predicted the affiliation to the groups was the efficiency index (.77) followed by the volume of play
(.33). According to cross-validated model, six students from low-level should have gone to high level, meanwhile eight
students from high level should have gone to low level. In ReT assessment, the index which best predicted the affiliation
to the groups was the efficiency index (.98). According to cross-validated model, three students from low-level should
have gone to high level, meanwhile six students from high level should have gone to low level. The following practical
implications emerged from this study: throughout the intervention the index which best predicted the affiliation to each
group changed, therefore on-going several assessments are necessary for an appropriate application of the tactical games
approach beyond its beliefs and to effectively obtain the improvement of gameplay skills.

www.motordevelopment.gr

159

E-POSTERS PRESENTATIONS

5

IMDRC

Fifth Assembly of the International Motor Development Research Consortium
Moving Across the Life Course: Research & Practice • 23-25 September 2021 • Virtual

‘FOOTIE FAMILIES’ – A METHODOLOGICAL ANALYSIS OF THE DESIGN AND
IMPLEMENTATION OF A COMMUNITY FAMILY ENGAGEMENT MOTOR SKILL PROGRAMME
FOR PRESCHOOLERS
Anna Stevenson1, Nalda Wainwright1, and Andy Williams1
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Preschool-aged children are in the recognised ‘window of opportunity’ to develop FMS so seizing this opportunity
is crucial given the associated positive health trajectories (Stodden et al., 2008). Although parents/carers are principal
gatekeepers for children’s physical activity during the early years, there is little focus on interventions targeting FMS
with parent engagement in community settings. The purpose of this presentation is to undertake a methodological
analysis of the design and implementation parameters of the ‘Footie Families’ family-engagement motor programme.
The programme draws on principles from the Successful Kinaesthetic Instruction for Pre-schoolers (SKIP) which has
been successful in remediating motor skill delays (Goodway et al. 2013; Robinson and Goodway 2009) and has been
implemented in Wales as SKIP-Cymru (Wainwright et al., 2019) and recognised in national policy (National Assembly for
Wales, 2019). Footie Families is theoretically underpinned by Dynamic Systems Theory (Thelen, Kelso, and Fogel 1987)
and Newell’s constraints framework (Newell 1986), accommodating individual constraints by modifying equipment
and implementing developmentally appropriate tasks that support the child’s level of motor development. Intended
outcomes of the programme and corresponding evaluation measures will be summarised using mixed methods. Prior
to programme implementation coaches will be trained on the theoretical constructs and practical delivery. A key
outcome of Footie Families is to improve preschool children’s motor competence as measured by comparing pre and post
intervention scores of two motor skill tools: the Gross Motor Skill subtest of the Peabody Developmental Motor Scales
2nd-Edition) (Folio and Fewell, 2000) and an obstacle course assessment, the Athletic Skills Track-1 (Hoeber, 2017). Another
intended outcome is to influence family physical activity habits as evaluated by the co-activity questionnaire developed
from the Pre-schooler Physical Activity Parenting Practices (PPAPP) (O’Conner et al., 2014) measuring frequency of various
activities for parent-child co-participation and parent-child playful interactions using event logging software (Observer XT
8.0.330). The dose of Footie Families is once per week (45minutes) for eight weeks delivered to children and their parents/
carers with core principles of implementation identified. Measurement of fidelity was evaluated using a predetermined
checklist via recordings of sessions and programme dose and participant responsiveness recorded. To further support
the feasibility, usability and fidelity of the programme, a summary of the qualitative design including interviews with
parents and stakeholders will be summarised. Such data provides contextual information to interpret experiences of the
programme and provide evidence for future refinement. The presentation will conclude with recommendations for familybased programme design.

www.motordevelopment.gr

IMDRC

5

Fifth Assembly of the International Motor Development Research Consortium
Moving Across the Life Course: Research & Practice • 23-25 September 2021 • Virtual

E-POSTERS PRESENTATIONS

THE RELATIONSHIP BETWEEN MOTOR COORDINATION AND INTELLIGENCE IN TAIWANESE
PRESCHOOL CHILDREN
Yao-Chuen Li1, and Sheng K. Wu2
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The aim of this study was to investigate the relationship between motor coordination and intelligence in Taiwanese
preschool children and to understand if the subdomains of motor coordination would predict intelligence. Three hundred
and forty-one preschool children aged between four and six years were recruited from six preschools. Two children
were excluded from the analysis due to physical disabilities which may impact their motor coordination. The Movement
Assessment Battery for Children-2 (MABC-2) was used to assess motor coordination in this study, whereas the Chinese
version of the Test of Nonverbal Intelligence-4 (TONI-4) was used to assess intelligence. The component scores in three
subdomains (i.e., manual dexterity, aiming and catching, and balance) and the total test score of the MABC-2 were used to
represent preschool children’s motor coordination. The intelligent quotient was also calculated based on their performance
on the TONI-4 to represent intelligence. Pearson Correlation Coefficient was used to examine the associations between the
scores of the MABC-2 test and the intelligent quotient of the TONI-4. Linear regression was conducted to investigate the
predictability of motor coordination on intelligence. Two regression models were created. In Model 1, the component
scores of the subdomains of the MABC-2 were entered into Model 1, whereas sex and age were further added as the
covariates in Model 2. The results showed a statistically significant correlation between the total score of the MABC-2 and
the intelligent quotient obtained from the TONI-4 (r=.174, p<.01). While the subdomains of the MABC-2 were investigated,
manual dexterity (r=.216, p<.001) and balance (r=.154, p<.01) were significantly, positively associated with the intelligent
quotient. In addition, while three subdomains were entered into a linear regression model, manual dexterity significantly
predicted the intelligent quotient in this young population (ß=.289, SE=.092, p<.01). This effect remained significant while
sex and age were controlled. Our findings lend support to the intertwined relationship between the development of
motor coordination, specifically fine motor, and non-verbal intelligence. In order to enhance cognitive development in
early childhood, the improvement in motor coordination may be also targeted. However, further research is needed to
better understand the causation between these two aspects of child development.
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A PHYSICAL EDUCATION PROGRAM BASED UPON AN OBASTCLE COURSE POSITIVELY
AFFECTS MOTOR COMPETENCE IN 6–7-YEAR-OLD CHILDREN IN FLANDRES
Elly van Hyfte1,2, Sien Vercruysse1, Griet Warlop2, and Matthieu Lenoir2
Department of Teacher Training, Faculty of Education, Health and Social Work, HOGENT University, Ghent, Begium;
elly.vanhyfte@hogent.be
2
Department of Movement and Sports Sciences, Faculty of Medicine and Health Sciences, Ghent University, Ghent, Belgium
1

162

Physical Education (PE) in a school context provides an optimal gateway for acquiring the necessary FMS to improve
MC as it guarantees that virtually all children can be reached. In order to increase the MC level of all children, current
insights on motor leaning should be given a central place within PE curriculum. The aim of this study was to investigate
whether a PE program, consisting of a series of 10 lessons including an obstacle course and designed according to the
latest theoretical insights on motor learning, has a positive impact on the MC of the 6–7-year-old Flemish children. A total
of 16 primary schools were randomly allocated to either control or intervention group. PE teachers from intervention
group received and implemented the PE program, whereas the controls continued their own scheduled lessons.
The Körperkoordinationtest für Kinder 3 (KTK3) was used in the overall sample of 187 boys and 168 girls to evaluate the
MC at the start of the intervention (pre), after 5 lessons (inter) and after implementing the total PE program (post). An
improvement of their motor skills over time was found in the intervention group compared to the control group (p<0.001).
Positive evolutions were established in both walking backwards along a balance beam, moving sideways on boxes and
jumping sideways. Both girls and boys showed a significant overall improvement. The implementation of a series of MCstimulating lessons including an obstacle course, based on three different movement skills each lesson and based on the
latest insights of error-free learning, learning with external focus and differential learning, provides a better development
in MC of the pupils in the first year of primary school and might be used as an invitation to the field to optimize the current
PE programs.
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IT’S NOT JUST WHAT YOU DO, BUT THE WAY YOU DO IT: A SYSTEMATIC REVIEW OF
PROCESS EVALUATION OF INTERVENTIONS TO IMPROVE GROSS MOTOR COMPETENCE
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The primary aim of this review was to investigate whether process evaluations have been reported in interventions to
improve motor competence and if reported, which process evaluation measures have been used. A secondary aim was to
explore the association of intervention characteristics and process evaluation findings (outcomes of process evaluation
measures) with intervention outcomes, in search for what process evaluation measures may impact on intervention
effectiveness. A systematic search of seven electronic databases was conducted. Eligibility criteria included (1) a study
sample of typically developing children and adolescents aged 5–18 years, (2) an intervention aimed to improve gross
motor competence, (3) an intervention included a control group, (4) a report of motor competence outcome at both preand post-intervention. Process evaluation measures and findings were extracted using the UK Medical Research Council’s
process evaluation framework, in order to provide overarching descriptions on the implementation, mechanism of change
and context of interventions. Univariable meta-regressions were performed to ascertain if selected study-level covariates
moderated the improvement in motor competence outcomes in interventions. The search identified 60 intervention
studies. Only 30 studies (50%) reported process evaluation measures. No studies reported (or employed) theoretical
frameworks to guide process evaluation. Process evaluation measures relating to implementation were most commonly
reported with the most prevalent aspect being fidelity. This was followed by reporting on measures relating to mechanism
of change and context of the intervention. Meta-analysis results suggest shorter intervention duration (≤12weeks), dose
(smaller), inclusion of process evaluation aim and provision of lesson plans, sample size (smaller), and sex (mixed) as
potential moderators. The review also identified 34 factors (11 barriers and 23 facilitators) that influence intervention
implementation and effectiveness. Reporting of process evaluation measures may help build our understanding of the
optimal characteristics of motor competence interventions. However, process evaluation is under-used and/or underreported. This review serves as a call for more process evaluations and better reporting in motor competence interventions.
To better inform the future design and scale-up of motor competence interventions, more comprehensive evaluation with
a pre-defined evaluation aim, as well as better reporting of interventions are recommended. This review provides an
overarching summary on critical evaluation domains/measures for researchers’ considerations in this respect.
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MOVEMENT SKILLS MASTERY AND COMPLIANCE WITH MOVEMENT GUIDELINES AMONG
YOUNG CHILDREN IN HONG KONG: PACE STUDY BASELINE
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The multi-disciplinary project on the roles of Pedagogy and Parents in Children’s Development and Education (PACE) is a
longitudinal study that aims to understand development outcomes, including the physical domain, in a sample of Hong
Kong Chinese children. PACE also explores the impact of socioeconomic status (SES) on children’s development outcomes.
Here, we present the preliminary findings based on baseline measurements for the physical domain. The participants consist
of children aged four to five years (N = 301, 146 females). Using components of the Test of Gross Motor Development – 3rd
edition, locomotor (hopping, jumping, sliding) and object control (dribbling, catching, underhand throwing) skills were
tested. The parents of a sub-sample (n = 89) responded to self-administered questionnaires that inquired on their family’s
SES and their children’s physical activity, sedentary screen time, and sleep behaviors. Low numbers of the participants had
mastered the tested skills: hopping (12.6%), jumping (30.9%), sliding (46.8%), dribbling (12.6%), underhand throwing
(20.6%), and catching (29.6%). Children who belonged to high SES families were more likely to have mastered hopping
(X2 = 27.46, p < 0.001), jumping (X2 = 10.88, p = 0.004), dribbling (X2 = 27.46, p < 0.001), and underhand throwing (X2 =
10.13, p = 0.006). Compliance with the guidelines was low for physical activity (2.4%), moderate for sedentary screen time
(51.9%), and high for sleep (82.0%). There was no relationship between SES and compliance to the movement guidelines.
Locomotor and object control skills are expected to emerge and develop during early childhood years (i.e., 0 to 8 years);
our baseline data indicates that at this early age, SES is a determinant factor for children to master the more complex
movement skills. Children from low SES families would likely require systematic support to master their locomotor and
object control skills. The movement guidelines for young children had been launched by the World Health Organization
in 2019, and adopted by the Hong Kong Centre for Health Protection in 2020; our findings show that there is significant
work needed to facilitate compliance to these guidelines across all SES groups. Besides serving as the starting point for
longitudinal monitoring, our findings identify the aspects of early childhood physical health and development that require
supportive policies in Hong Kong.
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ATTENTION FOCUS DURING FUNDAMENTAL MOTOR SKILLS ASSESSMENT: VISUAL
SUPPORT USING AN ANIMATED APP OR INSTRUCTOR DEMONSTRATIONS
Daiane Bridi1, Maria Eduarda Somavilla Gonçalves2, Nadia Cristina Valentini3, Andrea Camaz Deslandes4, and
Fernando Copetti5
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This preliminary study aimed to investigate the focus of children’s attention during a fundamental motor skills (FMS)
assessment using two protocols for visual support, an App on a cell phone and an instructor demonstration. Children with
Down Syndrome (CDS, n=8) and age-matched group with neurotypical development (CND, n=8), 3 to 8 years, were assessed
with the Test of Gross Motor Development-3. CDS were enrolled in rehabilitation clinics that provided access to the clinical
medical records, with parental consent, attesting that all CDS had mild cognitive impairment and were able to follow
instructions. The protocols were carried on using the App “Gross Motor Skills” (PApp) or the demonstrations provided by the
instructor (PID); the assessment order was randomized and inverted after 7-days. During the assessment, children received
the same verbal instruction; then, the different protocols were implemented. For the PApp, children observed the App
with animations; for the PID, they observed the demonstrations performed by the instructor. One or two demonstrations
for each skill were provided. The measures adopted were: (1) the number of times the skills were demonstrated; (2) the
time spent on instruction - from the beginning of instruction until the time of child would start performing the skill; (3) the
number of times, and (4) the respective time that the child looked away from the demonstrations. The Mann-Whitney tests
were used and results showed that: (1) the number of times the skills were demonstrated were similar across protocols and
groups, CDS (PApp: Md=24.5, PID: Md=23.5, p=0.11) and CND (PApp: Md=20.0, PID: Md=17.5, p=0.23); (2) the time spent
on instruction was lower for CDS with the use of the PApp, CDS (PApp: Md=411.5, PID: Md=498.5, p=0.01) and similar
in the two protocols for CND (PApp: Md=426.0, PID: Md=403.0, p=0.78); (3) the number of deviations of attention was
lower for CND with the PApp (PApp: Md=51.0, PID: Md=79.0, p=0.05); (4) the deviation time was shorter with the PApp for
both groups, CDS (PApp: Md=82.50, PID: Md=179.0, p=0.05) and CND (PApp: Md=56.5, PID: Md=78.5, p=0.01). The use
of PApp was more effective in maintaining the focus of attention on CDS and CND during the assessment of FMS; caution
is recommended in the interpretation of the results due to the small sample size. This study addressed only the children’s
focus of attention, comprehension of the task was not examined, a limitation and recommendation to further studies.
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DOES CHILDREN’S MOTOR COMPETENCE DIFFER BETWEEN ETHNICITIES & GENDER: A
CROSS SECTIONAL EVALUATION
Amie B. Richards1, Megan Beaney1, Harriet G. Barker1, Emily Williams1, Richard Tyler2, Lucy J Griffiths3 and
Gareth Stratton1
Swansea University, Applied Sports Technology Exercise and Medicine (A-STEM) Research Centre, Swansea, Wales, UK;
657783@swansea.ac.uk
2
Edge Hill University, Sport & Physical Activity, Lancashire, England, UK
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The aim of this study was to examine differences in children’s motor competency levels based on their ethnicity and
gender. A cross-sectional study involving 4145 children (50% boys; aged 11.36 ± 0.58 years) from schools across Wales
participated in the Dragon Challenge assessment of motor competence. The Dragon Challenge is a valid and dynamic
motor competence assessment, comprising of nine individual tasks, measuring stability, locomotion and object control
skills. Children were assessed by qualified individuals and given an overall score which considered process, product and
time. Demographic data such as gender, ethnicity and date of birth was also obtained. When controlling for decimal
age and free school meal status, significant differences were found between ethnicities for overall score (p=0.000) and
process and product score (p=0.000). Post-hoc tests confirmed that the differences in these scores were between White/
White British and Asian/Asian British children. There were also significant differences between ethnicities in 7 out of the
18 process score categories (p<0.05) but only 1 out of the 9 product scores (p = 0.002). Gender differences were present
in total score (p = 0.000) and process and product score (p = 0.000); also, in 9 out of 18 process scores (0<0.05) and 4
out of 9 product scores (p<0.05). Gender and ethnicity interactions were significant in overall score (p = 0.027), three
process scores and two product scores (<0.05). There were no significant differences in neither gender nor ethnicity for
time scores (p>0.05). Building on previous research the results suggest that those children from an Asian background
will have significantly poorer motor competence than those from White ethnic groups. The identified differences further
support the need to bridge the gap in health inequalities between both ethnicities and genders. Having higher levels of
motor competence will allow for an optimal development of motor skills, fitness, and subsequently health.
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UNDERSTANDING THE FACTORS WHICH CONTRIBUTE TO THE FUNDAMENTAL MOVEMENT
SKILLS DEVELOPMENT: A CASE STUDY WITH ITALIAN PRIMARY SCHOOL STUDENTS
Antonella Quinto1, Francesco Sgrò1, Patrizia Tortella2, and Mario Lipoma1
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The fundamental motor skills (FMS) represent the constituent of the individual motor heritage and the precursors of
complex abilities used for playing games and sports. The Developmental Model of Sport Participation (DMSP) proposed
by Cotè and colleagues underlines the importance of the affective, personal, and social aspects delivered with the sport
practice across lifespan. This model suggests the importance of early sampling in childhood because it can lead to elite
performance in sport and, however, to sport participation across lifespan. The early sampling is characterized by two
main elements: 1) involvement in various sports and 2) participation in deliberate play that concerns activities such as
“backyard soccer”. The aim of this study was to examine the association between primary school students’ gross motor
development and gender, school’ classes, and physical activities performed in extra-curricular contexts. 109 children,
aged 6 to 11, performed the Test of Gross Motor Development (TGMD-2) and their levels of development were assessed
through the standardized scores of locomotor and object-control scales and the Gross-Motor Development Quotient
(GMDQ). Furthermore, they completed a proxy-report questionnaire to investigated which kind of sport and physical
activities done. The number of times per week each child was involved in sport, deliberate play, and free play, respectively,
was used to identify two distinct levels (i.e., low and high participation) for each category. Multiple regression analyses
were performed to understand how the TGMD-related scores can be predicted by gender, school’s classes, and physical
and sport activities. The standardized score of object-control development was significantly predicted (F(5,108)=15.27,
p=.000, R2=0.43) by gender (β=0.47), school’s classes (β=-0.42) and practice of deliberate play (β=0.21). The GMDQ was
significantly predicted (F(5,108)=7.88, p=.000, R2=0.28) by gender (β=0.40), school’s classes (β=-0.32) and practice of
deliberate play (β=0.15). No significant prediction was found for locomotor development. These results confirmed that the
mastery in FMS is not age-dependent meanwhile FMS is affected by the involvement in deliberate play, so it is necessary
to leave children free to play outdoors and to organize their own games to encourage their gross-motor development.
Indeed, the different abilities acquired through involvement in various physical activities during childhood could provide
children with the foundational physical, social, and mental skills to practice sport during adolescence. In this respect, it is
essential to use adequate and valid strategies according to children’ years and gender to effectively promote mastery in
FMS.
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FUNDAMENTAL MOVEMENT SKILL PROFICIENCY OF SELECTED MONTESSORIAN PRESCHOOLERS: A DESCRIPTIVE STUDY
Eileen K. Africa1, and Lauren Bath1
1
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Physical development during the pre-school years includes the acquisition of fundamental movement skills (FMS). Due
to their philosophy, Montessori schools offer more opportunities for free movement within their classrooms. The purpose
of this study was to examine the proficiency of FMS of selected children aged 3-6 years in Montessori pre-schools. This
purposive sample consisted of 105 children aged 3-6 years who attended 3 selected Montessori pre-schools in the
Western Cape, South Africa. FMS were evaluated using the Test of Gross Motor Development, Second Edition (TGMD-2).
All evaluations were performed by qualified therapists who are familiar with the testing procedures. Evaluations were
performed in outdoor areas at the Montessori pre-schools during normal school hours. Descriptive statistics (mean,
standard deviation and percentages) were used to interpret the results. More than half of the three-year-olds [51.6%]
mastered the locomotor skill, run. For the object control skills, the majority them did not achieve mastery in any of the
object control skills. Similarly, most of 4-year-olds (75.7%) reached mastery only in run. For the majority of the latter, none
of them scored in the mastery category for object control skills. In the locomotor skills of run (69%) and slide (65.5%), most
of the 5-year-olds achieved mastery, with kick (51.7%) being the only object control skill that over half the participants
achieved mastery in. Of the 6-year-olds, 87.5% achieved mastery in run and slide. In the object control skills, only 50%
of the children achieved mastery in kick and catch. No area of the FMS was mastered by all the participants. Therefore,
children, even in a Montessori environment, require specific instruction and guidance to achieve proficiency of all FMS.
168
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FISHER PRICE TOYS DESIGNED FOR YOUNG CHILDREN’S GROSS AND FINE MOTOR
DEVELOPMENT: A CONTENT ANALYSIS
Samuel W. Logan1, Monica Moore1, Katelyn Chung1, Samantha Noregaard1, Natasha Giulietti1, Bethany
Sloane1, Ameer Helmi2, and Naomi T. Fitter2
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Young children experience affordances in the home environment, including aspects of the physical space, their family,
and the presence of toys. The purpose of this study was to review product descriptions of toys that encourage gross or
fine motor skills. Fisher Price was chosen as the data source for this pilot study because it is one of the most recognizable
toy brands in the United States. 458 toys across the 6-12 month (n=217) and 12-18 month (n=241) age ranges were
systematically reviewed from Fisher Price’s website. Duplicate toys (n=144), non-toys (i.e. booster seats; n=59), and toys
that did not include the Where Development Comes into Play™ designation (n=118) were removed. Of the remaining
137 toys, 115 had descriptions and of these 61 (46%) were gross motor toys and 54 (47%) were fine motor toys and were
in included for analysis. A quantitative content analysis was used to determine the frequencies and percentages of the
words used in the product descriptions of gross and fine motor development. The 1st author read through all product
descriptions to gain a deeper understanding of the words used in the product descriptions. This process was iterative and
inductive. Three themes emerged from the product descriptions: actions, outcomes, and general descriptors. The 2nd and
3rd authors independently identified, extracted, and coded words related to each theme, then collaboratively examined
their codes and revised based on discussion. This process was repeated until 100% of agreement was reached on all codes.
Percentages were calculated based on frequency/115 total toys*100. Gross motor: A total of 30 actions, 6 outcomes, and
7 general descriptors were identified. The most commonly reported (a) actions were reaching (24%), pushes up (11%),
and sitting/walking (10%); (b) outcomes were gross motor skills (23%), muscles (19%), and strengthen (17%); (c) general
descriptors were workout (12%), growing (8%), and play (6%). Fine motor: A total of 22 actions, 6 outcomes, and 5 general
descriptors were identified. The most commonly reported (a) actions were grasping (32%), button-pushing/pressing
(17%), and turning (9%); (b) outcomes were dexterity (42%), hand-eye coordination (38%), and strengthen (32%); (c)
general descriptors were fun (10%), workout (10%), and develop (6%). This study serves as a first step to evaluate the
language used in toy product descriptions and generate novel research questions. For example, what is the frequency,
duration, and quality of children’s interactions with gross and fine motor toys that may contribute to motor development?
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GIRLS’ AND BOYS’ COMPETENCE IN THE MINI HANDBALL GAME: AN ASSOCIATIVE STUDY
WITH PHYSICAL LITERACY VARIABLES AND EXECUTIVE FUNCTIONS
Daniela Cardoso Nicolini1, Mariele Santayana de Souza1, and Nadia Cristina Valentini1
1
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The study aimed to investigate the associations of boys’ and girls’ perceived competence, motivation orientation, pleasure
in sports practice, social support, executive functions, and motor competence within the game outcomes (decisionmaking, support, defense, and involvement indexes). Children (5 girls and 12 boys, 6- to-10-years-old) were assessed using
motor competence (Test of Gross Motor Development - 3 - ball skills subtest; Game Performance Assessment Instrument),
executive function (Odd one Out for working memory; Trail Making Test -TMT for cognitive flexibility; Go/NoGo Test for
inhibitory control), self-perceptions (Self-Perception Profile for Children; Children’s Self-perceptions of Adequacy in and
Predilection for Physical Activity, Social Support Scale for Children), and motivation (Intrinsic versus Extrinsic Orientation
Scale). Person correlations and regressions were used. The results for girls showed significant correlations between (1)
Decision Making and fun (r=-0.75) and parental support (r=0.54); (2) Support and cognitive flexibility (TMT numbers:
r=-0.70 and letters r=-0,63), and inhibition (Go/NoGo audio-motor r=-0.65) and friends support (r=0,63); (3) Defense
and cognitive flexibility (TMT letters r=-0,57), inhibition (Go/NoGo audio-motor r=-0.58), fun (r=-0.56), parental support
(r=0.65,) and friends support (r= 0,57); and, (4) Game Involvement and fun (r=-0.53) and parental support (r=0.55). For
girls the regression analysis shows that for the (1) Decision Making, fun (β=-0.75, p≤0.001) explaining 75%, of the variance;
(2) Support, cognitive flexibility (TMT numbers β=-0.64, p<0.001) and friends support (β=0.56, p=0.001), explaining
respectively 64% and 56% of the variance; (3) Defense, cognitive flexibility (TMT letters β=-0.43, p=0.014), parental support
(β=0.44, p=0.013), and friends Support f (β= 0.42, p=0.017), explaining respectively 43%, 44% and 42% of the variance; (4)
Game Involvement, parental support (β=0.55, p=0.033), explaining 55%, of the variance. The results for the boys showed
significant correlations between (1) Support and ball skills (r=0.64); (2) Defense and cognitive flexibility (TMT numbers r=0.74; TMT letters r=-0,57), independent judgment (r=0.57), social acceptance (r=-0.61) and adequacy (r=-0.60); (3) Game
Involvement and ball skills (r=0.66, p≤0.05) and adequacy (r=0.72, p≤0.01). For the boys, the regression analysis shows
that for the (1) Defense, social acceptance (β=-0.64, p=0.026) explained 64% of the variance; (2) Game Involvement, ball
skills (β=0.55, p=0.005) and adequacy (β=0.62, p=0.003) explained respectively 55% and 62% of the variance. Gender
differences were found for the predictors of game outcomes. Teachers must consider strategies to increase levels of fun
for girls and social acceptance for boys.
Funding: CNPq
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THE EFFECTS OF THE FIRST COVID-19 LOCKDOWN ON MOTOR SKILLS OF DUTCH PRIMARY
SCHOOL CHILDREN
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Motor skills are important for the physical, social and cognitive development of young children. The development of these
motor skills is stimulated by physical activity. However, due to the covid-19 pandemic, primary schools were closed, and
organized sports were cancelled. Hereby possibilities for guided physical activities (i.e., Physical Education and organized
sports) were taken away. Possibly, this could result in a decreased development of motor skills in young children. In
Amsterdam, for example, sport participation (4 times per month or more) for children aged 5-12 years was 49% instead
of te expected 81%. In contrast the group of children who did not participate in sports increased for the expected 10% to
the actual 42%. Therefore, the aim of this study is to investigate the effects of the first Dutch lockdown (primary schools
closed 16-3-2020, 50% open 11-5-2020, and 100% open 8-6-2020) on the motor skills of Dutch primary school children.
In order to so, we compared data on the motor skill development between 6 (6,56 (0,27)) years and 7 ( 7,51 (0,29)) years
for three different groups: 2017 to 2018 (control group 1, n=303), 2018 to 2019 (control group 2, n=388) and 2019 to 2020
(lockdown group, n=169). Motor skills were measured using the 4 Skills Test, a test that includes Jumping Coordination,
Jumping Force, Standing Still and Object Control and leads to a score of Motor Age (MA). A 3x2 RM-ANOVA-analysis were
carried out to compare the 3 groups over time (pre- vs post corona). Preliminary results show that the change in MA
between ages 6 and 7 years is dependent on the group (change MA: 1,20 years, 1,00 years, and 0,79 years for control group
1, control group 2, and lockdown group 3, respectively). All changes in MA were significantly different between all groups,
of which the change in MA for de lockdown group was smaller than that of the other two groups. The results indicate that
the imposed lockdown restrictions might have had a negative effect on children’s motor skills development. However,
further-analysis is needed because, as can been seen from the change in MA between in pre lockdown years, there is
considerable variation in change in MA which might be interpretated that the change is within the standard variation in
MA-change.
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CONNECTION BETWEEN SOCIAL RELATIONSHIPS AND BASIC MOTOR COMPETENCIES IN
EARLY CHILDHOOD
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In preschool, children build new contacts and social relationships with other people. They learn to cooperate with their
peers and communicate in groups. In addition to social relationships, basic motor competencies (in German: Motorische
Basiskompetenzen (MOBAK)) are also seen as a central developmental goal in early childhood and are necessary for
participation in the culture of sports and movement. The aim of this paper is to describe the connection between social
relationships and basic motor competencies in early childhood. In this present study, the motor competencies of N = 548
preschool children (51% girls, M = 68.0 months, SD = 6.8) were tested in the competence areas of self-movement and
object movement. The children’s perceived social relationships were recorded from teacher and parent perspectives. The
results clearly show a connection between social relationships and motor competencies in early childhood, with a stronger
connection observed in boys. This finding is relevant both from a developmental and a health-oriented perspective, as it
points to a link between physical and mental health, as well as technical and interdisciplinary competencies, in early
childhood.
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PAUSE & PLAY: LONGITUDINAL AND RECIPROCAL RELATIONSHIPS BETWEEN
FUNDAMENTAL MOTOR SKILL ASSESSMENTS IN PRESCHOOL CHILDREN
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Fundamental motor skills (FMS) are critical for child development especially during the preschool years. Process- and
product-oriented FMS assessments provide unique information regarding children’s movement performance and provide
valuable information on FMS and health. Limited information is available on how these types of assessments relate to each
other and change over time. The purpose of this study was to examine the longitudinal and reciprocating relationships of
two FMS assessments in preschool-age children. A total of 117 children (3.36±.05 years; 53% female) completed the Test
of Gross Motor Development – 3 (TGMD-3) and Movement Assessment Battery for Children – 2 (MABC-2) at baseline (T1)
and one year later (T2). Generalized estimating equations were used to examine the relationships between the TGMD3 and MABC-2 controlling for potential confounders: race/ethnicity, BMI, SES, childcare center, screen-time, and MVPA.
Raw, standard, and percentile scores were used in analyses. For concurrent associations, MABC-2 was strongly associated
with TGMD-3 at T1 (?=0.57, 95% CI=0.36,0.78) and explained 14.2% of the variance. There was no significant association
between the MABC-2 and TGMD-3 at T2 (?=-0.02, 95% CI=-0.28,0.23). For TGMD-3 models, TGMD-3 raw scores at T1 were
strongly associated with TGMD-3 scores at T2 (?=0.66, 95% CI=0.54,0.77) accounting for nearly 51% of the variance. MABC2 percentiles at T1 were significantly associated with TGMD-3 scores at T2 (?=0.17, 95% CI=0.09,0.25) and accounted for
16.7% of the variance. For MABC-2 models, T1 MABC-2 percentiles were positively associated with T2 MABC-2 (?=0.52,
95% CI=0.28,0.77) and accounted for 20.3% variance. T1 TGMD-3 raw scores were not associated with T2 MABC-2 scores.
This analysis showed how the relationship between process- and product-oriented assessments changes over time in
preschool-age children. At age 3, there was a significant association between the two types of assessments (one-sixth
variance explained), but this dissipated by age 4. Performance on a process-oriented assessment was significantly
associated with both process- and product-oriented skills one year earlier, while product-oriented skills alone contributed
to performance over one year. The end result of a movement seems to predict performance more holistically over one
year (with lower variance explained), while the way in which a movement is conducted significantly explains the same
behaviors one year later (half variance explained). More work is needed to determine whether specific aspects of these
assessments (i.e., subscales) contribute more to overall FMS variance at this age and how each type of measurement
contributes to overall health.
Grant Funding: This work is a pilot project of the Gulf States Health Policy Center funded by the National Institute on Minority
Health and Health Disparities of the National Institutes of Health (U54 MD 008602). This work was partially supported by a
NORC Center Grant # P30DK072476 entitled “Nutrition and Metabolic Health Through the Lifespan” sponsored by NIDDK and
by 1U54 GM104940 from the National Institute of General Medical Sciences of the National Institutes of Health, which funds the
Louisiana Clinical and Translational Science Center.
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REINVENTING THE WHEEL: VARIABILITY IN CONTENT DEVELOPMENT AND DELIVERY OF
MOTOR DEVELOPMENT COURSES
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Motor development (MD) is an essential discipline in education and health-related fields. However, little is known about
how MD course content is developed and delivered in higher education. This mixed-method study aimed to identify
the dynamics of teaching MD to undergraduate and graduate students in North American institutions with a two-fold
investigation: 1) an audit of current textbooks and online content; 2) a survey of course instructors to determine current
teaching practices and competencies for teaching MD in higher education. The audit of eight textbooks (7 undergraduate
level and 1 graduate level) revealed a fair degree of overlap in content. However, only four undergraduate textbooks
included some form of online resources to engage students beyond: access to supplementary videos (n = 3), online labs
(n = 3), power point slides (n = 2), flashcards (n = 2), or practice tests (n = 1). Forty-five instructors replied to a survey
about course structure, content, and barriers to course development and implementation. Results indicated that most
courses are required for kinesiology/exercise science (82%), and 43% have no pre-requisites. Most courses were delivered
in-person (82% prior to the COVID-19 pandemic), with most of the remaining being hybrid (combination of in-person
and online). Most instructors also reported creating most or all of the online content (78%). The majority (86%) requires a
textbook for the course, but 60% do not use online assignments/activities that come with it. About half of the instructors
do not use field experiences (52%), due to liability or large class sizes. These data suggest that despite similarity in textbook
content and availability of some online resources, there is a lack of consistency across instructors in content use and
utilization of available resources. Thus, it would be useful to create a network to support content development, delivery,
and harmonization across courses.
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PARENT’S INFLUENCE AND PERCEPTION ON GLOBAL DEVELOPMENT OF THEIR CHILDREN
DURING THE COVID-19 PANDEMIC
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With the pandemic of the new coronavirus (COVID-19), the environment and family dynamics began to face profound
challenges. Therefore, the populations were forced or encouraged to remain socially distant. Many young children stayed
at home full-time period and exclusively under the care of their parents. Thus, it is relevant to understand what the parents’
facilities and difficulties have been in dealing with all aspects related to childcare during the pandemic. The aim of this study
was to verify the influence and perception of parents on aspects of their children’s development during social distance in
the COVID-19 pandemic in Brazil. We conducted an anonymous online survey of 141 parents (Mean age: 35.0 +- 4.8 years)
with a child under 36 months with questions regarding: (1) characteristics of the child and family, (2) parents’ perception
of their parenting ability and limitations of play, (3) parents’ perception of the choices of stimulus they offer for their child
and daily routine. The mean age of the children was 22.5 (+-11.3) months. Most infants were born full-term (91.2%) with
no developmental delays (89.4 %). Parents reported that the frequency of playing with their children was higher (59.6%
of parents) or equal (36.2 % of parents) compared to the time they spent playing with them before the social distancing
period. They also reported (63.1%) that let their children playing freely while doing other routine activities (work or do
household chores). Moreover, most of the parents (66.7%) reported that their children spent more time playing with a
device with a screen than before the social distancing period. These findings might help identify possible difficulties and/
or advantages parents have encountered in stimulating their children’s global development during the pandemic and
their perception of these aspects. This may help guide professionals and shape public policies to strengthen facilities and
confront difficulties during pandemic periods in countries involved.
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A PSYCHOMOTOR EDUCATION PROGRAMME FOR ENHANCING EXECUTIVE FUNCTIONING
SKILLS IN CHILDREN: A RANDOMISED CONTROLLED TRIAL
Vassiliki Riga1, and Aimilia Rouvali1
1
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Over the last decade there has been a continuously increasing rate of young children facing difficulties in their attention
skills and executive functioning. The predominance of research findings claims that children exhibiting these types of
difficulties, whether it is difficulty in inhibiting motor or cognitive responses, or difficulty in following instructions, are at
significant risk for social, developmental, and academic difficulties. However, in recent years, a positive correlation has
been reported between physical and psychomotor education and the improvement of executive functions in children.
The current project illustrates an innovative scientific- and classroom-based psychomotor education programme aiming
to enhance the executive functioning skills in children through engaging, fun, and meaningful activities. The presented
programme consists of a total of 35 interactive psychomotor sessions aiming to support young children’s executive
functioning development (working memory, inhibitory control, cognitive flexibility). More specifically, is divided into daily
sessions lasting 30-45 minutes. Each session is divided in three sections: 1. the alerting section which aims to engage
and prepare the participants for the rest of the session, 2. the organising section that aims to enable them to practice
and improve their executive function skills through psychomotor activities either in groups or pairs, and 3. the relaxation
section that support the preschoolers’ visualisation skills, allowing them time to absorb the new information, and prepare
them for the transition to the next part of their day. In order to achieve a continuity, a set of fantastical characters has been
created. The creation of these characters aims not only to further engage and motivate the participants, but also to enable
them to work on their metacognition skills. The programme will be accompanied by a teacher-friendly questionnaire that
will support and enable the teachers to monitor and evaluate the children’s progress at any point. This promising new
programme will be implemented for the first time during the forthcoming school year (2021-2022) in Greek preschool
settings, initially as a pilot study to examine its feasibility and acceptability among children, teachers, and parents/carers.
More specifically, the initial pilot study will comprise a multicenter, open, randomised, controlled clinical trial of two
parallel groups. The results of the pilot study will be made publicly available and utilised by the researchers to decide
whether to proceed with the definitive study which will evaluate the effectiveness of the approach in enhancing executive
functioning in children, following a study design similar to the pilot study.
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A PILOT STUDY TO MEASURE PERCEIVED MOTOR SKILL COMPETENCE IN KINDERGARTEN
CHILDREN
Andrew Farell1, Megan Charity1, and Mandy S Plumb1,2
1
2

Federation University Australia, Ballarat, Victoria, Australia
Central Queensland University, Cairns, Queensland, Australia; a.plumb@cqu.edu.au

This study explored the level of perceived fundamental motor skills (pFMS) in preschool children (n= 20; mean age = 4.96,
± 0.69 years) from the Federation University (Mount Helen campus) Children’s Centre kindergarten program in Ballarat,
Australia. By using the Pictorial Scale for Perceived Movement Competence in Young Children (PMSC) a baseline measure
of pFMS was established. The baseline measure was compared to recent research on similar cohorts as well as trends in
physical health and wellbeing (PHW) data from the Australian Early Development Census (AEDC) which showed a small
but significant drop in physical readiness for school. The effect of a pre-existing 12-week Fundamental Motor Skill program
on pFMS was also measured. The baseline pFMS was rated as “competent” for 100% of the participants. Mean baseline
PMSC = 41.95, SD = 5.77, mean post-test PMSC = 41.5, SD = 3.78 revealed no significant change using the Wilcoxon signed
rank test for combined (z=-0.199, p=0.842), for females (z=-0.134, p=0.894), and for males (z=-1.857, p=0.063). Whilst the
baseline pFMS did not reflect the general dip seen in AEDC PHW data it is an encouraging finding for this population as
high pFMS in this age group may foster greater participation and persistence in physical activity (PA) leading to better long
term health outcomes. Further studies should investigate the relationship between pFMS and actual FMS within similar
cohorts to further explore any association to the AEDC trends.
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A SNAPSHOT OF OBJECT CONTROL SKILL PERFORMANCE AMONG PRESCHOOL AGED
CHILDREN AT AN AUSTRALIAN KINDERGARTEN
Kelsey Long1, Megan Charity1, and Mandy S Plumb1,2
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The aim of this study was to reveal a snapshot of the motor competence, specifically object control, among preschool
aged children at a kindergarten in Ballarat. A further objective was to establish whether the findings were reflective of the
2018 Australian Early Development Census’ (AEDC) community profile for Ballarat, Victoria, Australia. In total, 43 children
aged 3 to 5 years (mean=4.64, SD=0.31) were recruited from the Federation University Children’s Centre at Mt Helen
Campus. The fundamental motor skills (FMS) of commencing preschoolers in 2019 (n=25; male=11, female=14) and 2020
(n=18; M=10, F=8) were examined using the Test of Gross Motor Development – 2nd Edition (TGMD-2) and the Movement
Assessment Battery for Children – 2nd Edition (MABC-2). All subsets and tasks in each tool were performed however, only
TGMD-2 object control (OC) and MABC-2 manual dexterity (MD) and aiming & catching (AC) results were analyzed. SPSS
Version 26 was used for analysis. MABC-2 MD: The total cohort tested revealed 11.1% significant motor difficulty (SMD),
3.7% at-risk of motor difficulty and 85.2% no motor difficulty (NMD). Three participants accounted for SMD; all were male.
MABC-2 AC: The total cohort displayed 3.1% SMD, 3.1% at-risk and 93.8% NMD. In this cohort, only one male accounted
for SMD and one female at-risk. TGMD-2 OC: The total cohort showed 10.3% SMD, 6.9% at-risk and 82.8% NMD. Three
participants were classed as SMD: one female, two males. Two participants were classed as at-risk: one female, one male.
The overall findings show that most participants were classed as NMD in all subsets, performing best in the MABC-2 AC
tasks. The MABC-2 MD tasks had the highest rate of SMD and the TGMD-2 OC the highest rate of at-risk. The percentage
of SMD for MABC-2 MD subset (11.1%) was equal to the 2018 AEDC statistic found for ‘developmentally vulnerable’ in the
Physical Health and Wellbeing domain. This finding may suggest the AEDC report is supported in regard to MD among
the participants involved. Overall, females performed better than males, particularly in MABC-2 MD. Among the male
participants, MABC-2 AC tasks were best executed but still outperformed by the females. Implications of this study may
indicate larger scale physical assessment of young children across the Ballarat area. It may also suggest the need for FMS
programs to be incorporated into Ballarat preschools to improve in early childhood.
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SCREENING OF FUNDAMENTAL MOTOR SKILLS IN KINDERGARTEN CHILDREN: LOWER
LIMB PERFORMANCE
Shaun Miller1, Megan Charity1, and Mandy S Plumb1,2
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Early development of Fundamental Motor Skills (FMS) is considered an essential learning moment for children during their
physical development. Lower Limb FMS are important as they provide key components on which most activities are built.
The purpose of this project was to determine the level of physical development in pre-school aged children attending a
kindergarten in Ballarat, prior to FMS intervention. A total sample of 40 children aged 3-5 presented for testing across the
2019 and 2020 cohorts. Children were tested prior to completing an FMS intervention program to assess current FMS levels,
using the TGMD-2 and the MABC-2. When compared to the normative values for the TGMD-2 and MABC-2, most children
in both cohorts demonstrated age-appropriate physical development. The TGDM-2 data revealed that 88% of children
were developmentally on-track with their physical development, while the MABC-2 data revealed 93% of children to be
on - track with their physical development. However, when analysing in greater depth, specific aspects are highlighted
as requiring further development. When considering the TGMD-2 data relating to locomotor and object control skills, it is
noted that lower limb focused skills tended to be more proficient than upper limb skills amongst the participants. Bearing
in mind that scores at or above the 50th percentile are at age-expected development. Locomotor skill development was
above this level with an average percentile ranking of 73.47, while object control skill development measured an average
percentile ranking of 50.76. When further analysing skill categories and considering the percentile ranking breakdown,
only 6.9% of children were developmentally at risk or below regarding their locomotor skills, whereas 20.7% of children
were developmentally at risk or below in relation to their object control skills. The finding of more advanced lower limb
development is further confirmed when considering the MABC-2 data, as 96.9% of children were revealed to be at ageexpected development for their balance skills, compared to 92.3% for the overall data. While this is not a vast difference as
noted in the TGMD-2 data, it still reveals that lower limb development tends to be more proficient in these pre-school aged
children. These results confirm the original hypothesis and support previous research conducted by Akbari et al. (2009),
Alhassan et al. (2012), Goodway and Branta (2003), Kirk and Rhodes (2011) and Williams et al. (2008) with lower limb
locomotor and balance skills showing increased development compared to object control skills in the study’s participants.
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ASSOCIATIONS BETWEEN LINEAR SINGLE LEG HOP AND 6-METER CROSSOVER HOP TASKS
ON MEASURES OF MOTOR COMPETENCE IN AN ADULT POPULATION
Cade Abrams1, Bryan Terlizzi1, Ryan S. Sacko2, Amy F. Hand3, Andrew W. Lyon4, and David F. Stodden1
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Individuals commonly experience linear and lateral forces during ‘real-world’ applications of motor skills. Linear single
leg hop tasks minimize the impact of lateral forces during task performance which may reduce the ecological validity
and predictive utility of the task. The six-meter crossover hop (CH) task assesses an individual’s capacity to travel six
meters while hopping both linearly and laterally across two parallel lines 15cm apart (Caffrey et al., 2009). Advanced CH
performance requires an individual to quickly absorb and redirect lateral forces to rapidly hop through a six-meter course
with maximal speed. This study examined associations between linear and CH tasks with other individual measures of
motor competence (MC) and MC composite scores in adults. A cross-sectional research design was implemented using a
convenience sample of 119 adults (females = 30, males = 89; age range 17-35 years) from a college in the southeastern
U.S. Participants were assessed on five tests of maximum MC performance (2-5 trials performed, depending on the task);
standing long jump distance, throwing speed, throw-catch task, walking backwards on balance beams, supine-to-stand
time, and the two hopping tasks (linear and CH). Minimum hop time was calculated based on the time taken to travel
six meters in both the linear and CH conditions. Raw product scores for all measures were used for data analysis. Pearson
correlations examined associations between linear and CH hop times and against other MC test scores. Significance was
assessed at p <.01. A statistically significant correlation between both hopping tasks was .82. Associations between both
hop tasks and other MC tests were: standing long jump (linear: r= -.71; CH: r= -.72); throwing speed (linear: r= -.56; CH: r=
-.63); throw-catch task (linear: r= -.41; CH: r= -.45); supine-to-stand time (linear: r= .58; CH: r= .55); MC composite (linear:
r= -.54; CH: r= -.59). The increased complexity of the CH task resulted in slightly stronger associations (compared to linear
hopping) with most other MC skills and overall MC composite scores. Thus, the integration of linear and lateral forces in
the CH task provides a potentially stronger and ecologically valid task to measure an individual’s ability to coordinate and
control their center of mass in multiple planes of movement. Future research should investigate associations between the
CH task and other MC tasks, as well as other health-related outcome measures, across the lifespan.
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A COMPARISON OF PREFERRED AND NON-PREFERRED LIMB FUNCTIONAL MOTOR SKILLS
TO EXAMINE A GLOBAL MEASURE OF MOTOR COMPETENCE
Ryan S. Sacko1, and David F. Stodden2
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As postulated by Newell & Liu (2020), skill reflects an approximation of the optimized parameterization of coordination,
a function that constrains potentially free variables into a behavioral unit. A historic call (Haken, 1983) for more than
one collective variable as a global measure of motor competence was recently renewed (Newell, 2020), particularly for
whole-body tasks featuring multiple degrees of freedom. Evolving constraints based on the interaction of a task (e.g., skill
specificity) and the individual (e.g., force regulation), may be explored by examining the performance of functional motor
skills using both preferred and non-preferred limbs to utilize movement patterns that are unfamiliar to the performer.
Levels of skill might then be approximated through the performance of a global measure of motor competence that
exploits performance variability (i.e., through the choice of performance execution) by removing task constraints (i.e.,
using throwing and catching task). A novel throw and catch task (TC), two 30 second trials of throwing a tennis ball
against a wall and catching from a distance of three times body height, and maximum speed overarm throwing were
performed by a consented convenience sample of 31 college-aged students (Mage = 20.0y). Participants performed the
TC and overarm throwing with preferred and non-preferred limbs. Maximum catches of the TC during two 30-second
trials were recorded. Maximum tennis ball throwing speed out of five trials were measured by radar gun (STALKER). Paired
sample t-tests and Pearson’s r correlations were used to evaluate preferred (P) and non-preferred (NP) limb conditions.
As expected, significant differences existed between overarm throwing (Pmean 57.4mph; NPmean 37.3mph) speeds.
Moderate to strong correlations were found between both TC limb performances: max throw speed (P r = .61, NP r = .58).
These pilot data represent initial steps in understanding a potential relationship between task and individual constraints,
force regulation, and skill specificity that may be measured through a singular task of motor competence. The relative
transfer of skill that was noted between preferred and non-preferred limb use for a discrete task (throwing) demonstrates a
more solidified (i.e., consistently applied) and higher-level attractor state with the parameterization of a collective variable
for individuals who demonstrate higher levels of skill. The novel TC may prove useful as a global and ecologically valid
measure of motor competence due to the simplicity of testing methodology, minimal cost, and strength of association to
an approximation of optimized coordination of both limbs.

www.motordevelopment.gr

181

E-POSTERS PRESENTATIONS

5

IMDRC

Fifth Assembly of the International Motor Development Research Consortium
Moving Across the Life Course: Research & Practice • 23-25 September 2021 • Virtual

FUNDAMENTAL MOVEMENT SKILLS AND ACCELEROMETER-MEASURED PHYSICAL
ACTIVITY LEVELS DURING EARLY CHILDHOOD: A SYSTEMATIC REVIEW
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Early childhood is a key period for children to develop and practice fundamental movement skills (FMS), while achieving
sufficient physical activity (PA). This study reviews the current evidence for the levels of achievement in FMS and PA measured
using accelerometers among 4–5-year-old children and examines differences by gender. A systematic literature review
was conducted using the PRISMA framework. Keyword searches were conducted in Pubmed, Medline, Google Scholar
and SPORTDiscus. Inclusion criteria included age: 4–5 years old; FMS measurement: Test of Gross Motor Development
2 and 3; PA measurement: objective methods; balance measurement: static single limb; study design: cross-sectional
observational/descriptive, randomised control trials, intervention studies; language: English. Twenty-eight articles from
twenty-one countries met the inclusion criteria and were split into either FMS and PA articles (n = 10) or balance articles
(n = 18). Three articles showed children achieving 60 min of moderate to vigorous PA per day, two articles demonstrated
significant differences between girls’ and boys’ performance of locomotor skills and five reported locomotor skills to be
more proficient than object control skills at this age for both genders. Balance was measured in time (n = 12), points score
(n = 3) or biomechanical variables (n = 3), displaying heterogeneity of not only measurement but also outcomes within
these data, with static single limb balance held between 6.7 to 87.6 s within the articles. Four articles reported girls to
have better balance than boys. There is a shortage of conclusive evidence of the current levels for FMS, PA and balance
achievement in young children 4–5 years of age. Academic literature consistently reports low levels of FMS competency
and mixed evidence for PA levels. Inconsistencies lie in balance measurement methodology, with broad-ranging outcomes
of both low and high achievement at 4–5 years old. Further research should focus on increasing practice opportunities
for children to improve their FMS, increase PA levels and establish sufficient balance abilities Consistent and comparable
outcomes during early childhood through more homogenous methodologies are also warranted.
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IMPAIRED CARDIORESPIRATORY FITNESS AND MUSCLE STRENGTH IN CHILDREN WITH
NORMAL-WEIGHT OBESITY
Martin Musalek1, Cain C. T. Clark2, Jakub Kokštejn1, Šarka Vokounova1, Jan Hnízdil3, and Filip Mess4
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Aim: Despite the health-related implications of normal-weight obesity in children, very little research has explored the
fundamental associations between this status and important long-term health parameters. Therefore, the aim of the
current study was to investigate the physical fitness of children with normal-weight obesity, in comparison to normalweight non obese and overweight and obese counterparts. 328 middle-school-aged children (10.2 ± 0.73y) took part in
this study (n = 44 normal-weight obese; n = 237; normal-weight non obese; n = 47 overweight and obese). Height, weight,
and body-fatness were measured. Four physical fitness tests were conducted: 1) Multistage fitness test; 2) shuttle run
4x10 meters; 3) sit-ups for 60 sec.; 4) the broad jump. Welch’s analysis of variance (ANOVA), with post-hoc testing where
necessary, was performed. Children with normal-weight obesity had significantly (p<0.01) lower cardio-respiratory and
muscular fitness than normal-weight non obese peers. In addition, boys with normal-weight obesity and overweight
and obesity had comparable deficits in strength and explosiveness of lower limbs, speed coordination, and endurance,
compared to normal-weight non obese counterparts. Children with normal-weight obesity appear to have similar deficits in
PF as their overweight and obese peers, compared to normal-weight non obese counterparts.
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THE EFFECTIVENESS OF SCHOOL-BASED RUNNING PROGRAMMES ON PHYSICAL
LITERACY AND PHYSICAL ACTIVITY COMPONENTS: A SYSTEMATIC REVIEW AND METAANALYSIS
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The purpose of this study is to 1) to assess the effects of school-based running programmes for developing physical literacy
and physical activity components in young children and 2) to review the research and measurements of physical literacy
and its related constructs in school-based running programmes. In recent years, school-based running programmes have
gained popularity due to their simplicity of implementation, flexibility around school timetabling and cost-effectiveness.
UK Active mile (2019) and London Healthy Schools initiatives are now encouraging schools in London and across the
UK to adopt school-based running programmes such as The Daily Mile and Marathon Kids. Many existing reviews of
school-based physical activity programmes address the barriers and facilitators to implementation and participation
outcomes. Although, there is limited knowledge reviewing solely school-based running programmes and their influence
on physical literacy and physical activity-related components despite their increasing popularity. Physical literacy is a
core feature of children’s school experiences and physical activity participation. Therefore, identifying initiatives that are
likely to encourage progression in physical literacy is important to benefit children’s current and future physical activity
levels. A systematic review and meta-analysis will be conducted following PRISMA guidelines (2020) to answer these
aims. A comprehensive literature search in eight electronic databases will identify eligible studies for the review. To be
considered, articles must be published in English and peer-reviewed. The primary outcomes for the review will be the
physical literacy domains (affective, cognitive and physical outcomes). Secondary outcomes will be all other physical
activity-related outcomes. Two researchers will independently review the studies, extract data and assess quality using
The Cochrane Risk of Bias-2 tool and PEDro scale, and certainty of evidence using the GRADE methodology. Disagreements
between authors will be resolved by discussion with a third researcher. Meta-analysis will be conducted using Review
Manager 5.4 software to calculate standardised effect measures (Hedges g). Heterogeneity will be reported by I2 statistic
and forest plots. The findings will be interpreted using Higgins and Thompson (2002) consistency guidelines. Subgroup
analysis will be performed on possible moderators of intervention effects. It is anticipated that the findings of this review
will give insight into the current understanding of physical literacy and the outcomes of participating in school-based
running programmes. The results from this research could influence future resources within physical literacy assessments
and school-based running programme adoption. The study is currently underway and findings will be ready to present
September 2021.
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MOTOR DEVELOPMENT IN SOUTHERN ITALY: A MEDIATION ANALYSIS BETWEEN
PHYSICAL FITNESS, BMI AND RELATED FACTORS
Domenico Monacis1, Dario Colella1, and Pierpaolo Limone1
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Research in motor and sports science is still in a shattered way and limits the trasposition of scientific evidence into good
practice and the return to schools of useful data to improve teaching methodologies. In school setting sedentary habits
and reduced time spent in physical activity limit the development of physical fitness in children and adolescents, having
negative effects on motor skills learning and factors related to physical activity (enjoyment, self-perception, motivation,
etc.). Further scientific evidence highlights the importance of the body mass index (BMI), referred to the percentage of fat
mass, as a mediator of healthy lifestyles and related psychological factors, such as body’s perception and the quality of life,
specifically. The present study aims to investigate the relationship between BMI, motor performance and factors related
to the practice of physical activity in a sample of adolescents through the study of mediation factors. The sample consists
of 60 pupils in middle school aged 11-12 years (Male= 24, Female= 36), as part of the “Regional Observatory on Levels of
Physical Activity and Motor Development Project”, coordinated by the University of Foggia (Italy) -Laboratory of Didactics
of Motor Activities. The assessment involved the following motor fitness test tests: standing long jump (SLJ), medicine
ball throw 2kg (MBT2kg), 10x5 m shuttle run (10x5), and one-mile run/walking Test (OneMile RWT). Three questionnaires
were also proposed for evaluating physical activity levels (Physical Activity Questionnaire for Older Children), enjoyment
(Physical Activity Enjoyment Scale) and self-perception (Physical Self-Perception for Children). Data analysis showed (a)
significant indirect effect of BMI on SLJ through 10x5 (direct effect = -.023, p<.000; R2 = 19.8%; indirect effect = -.016,
p<.007; R2 = 38.6%), and (b) enjoyment totally mediates the relationship between self-perception and the OneMile RWT
(direct effect = -.169, p<.013; R2 = 10.2%; indirect effect = -.125, p<.063; R2 = 18.6%). However, the limited sample does
not allow to generalize and extend the results, but it can help inferring some methodological and didactic implications for
physical education teachers.

www.motordevelopment.gr

185

E-POSTERS PRESENTATIONS

5

IMDRC

Fifth Assembly of the International Motor Development Research Consortium
Moving Across the Life Course: Research & Practice • 23-25 September 2021 • Virtual

EFFECTS OF A STRENGTH AND CONDITIONING TRAINING ON PHYSICAL FITNESS IN
SECONDARY SCHOOL STUDENTS
Carlos Carvalho1,2, Andreia Teixeira1, Sara Gomes1, Carla Sá1,2, Luísa Vieira1, and Maria João Lagoa1,2
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The increase in sedentary lifestyle, associated with the short time spent in physical activity at school, is having an impact
on students’ health and physical fitness. One of the goals of Physical Education is to improve the students’ physical fitness,
and thus promote the full development of their potential. This study investigated the effect of a strength and conditioning
training program on the physical fitness. The sample consisted of 88 of 11th grade students (58% girls) and 28 of 10th
grade students (54% girls) who were part of the experimental group (GE) and the control group (CG), respectively. In the
evaluation process, the FITescola test battery was used. The training program (duration of 20 minutes) included general
activation and circuit training (12 exercises, performed during 30˝ of exercise and 30˝ of rest), performed during the 2nd
school quarter. After the intervention program, boys improved performance on more tests (9) than girls (only 3). The GC
also changed performance in some tests, but in most tests the GE achieved superior results. Thus, the implementation
of strength and conditioning training programs in PE classes seems to be effective in improving the physical fitness
(particularly for boys). The changes achieved can contribute to a healthier and more harmonious growth and development
process for adolescents. A longer duration of the program could result in more significant changes in the GE.
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IMPACT OF THE HEALTHY EATING AND ACTIVE LIVING (HEAL) GUIDELINES ON
EDUCATOR’S KNOWLEDGE AND CONFIDENCE OF NUTRITION AND PHYSICAL LITERACY
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This study aimed to explore how the Healthy Eating and Active Living (HEAL) guidelines impacted the nutrition and
physical activity of preschool children in childcare settings. Further, we examined Early Childhood Educators’ knowledge of
and confidence to operationalize physical literacy and their perspectives regarding the implementation of the guidelines.
To do this, we implemented the HEAL guidelines as a 12-week pre- post-intervention in 4 childcare centers across
Eastern Ontario, Canada. At baseline, 11 educators’ knowledge and confidence of nutrition and physical literacy were
assessed using a survey. Nutrition was examined through the collection and analyses of menus across three weeks, and
the physical activity of 41 children were assessed using ActiGraph GT3X+ accelerometers. Following baseline measures,
educators attended a one-day workshop led by municipal public health officials, to introduce the HEAL guidelines and
learn about how they can support healthy eating and physical activity in young children. Throughout the intervention,
children’s physical activity was monitored for five consecutive days for two weeks. Following the intervention, educators
participated in semi-structured interviews and completed the baseline survey once again. Menu changes were assessed
using a 13-item scoring to rate menus weekly, based on the HEAL guidelines. Descriptive statistics were employed to
analyze demographic variables, educator knowledge of nutrition and physical literacy, as well as accelerometer data. Trost
(2012) cut points were used to define moderate to vigorous physical activity (MVPA; >420 counts/ 3s). Finally, interview
transcripts were analyzed using Braun and Clarke’s (2006) phases of thematic analysis. Our results indicated the HEAL
guidelines significantly improved educators’ knowledge of physical literacy and confidence and their ability to support
physical literacy development (p=0.111 and p=0.004, respectively). Further, interview results indicated that educators
perceived the guidelines were advantageous to their professional identity and equipped them with consistent knowledge
about physical activity, physical literacy, and nutrition. While there was no significant change in their confidence
supporting nutrition guidelines, educators stated the guidelines helped reinforce the importance of healthy eating.
Lastly, results from the accelerometer analysis indicated children participated in an increased amount of MVPA following
the intervention, however, the amount was insignificant. From a health promotion perspective, this study emphasizes
the benefits of municipal guidelines to support childcare educators’ knowledge, confidence, and operationalization of
physical activity and physical literacy in preschool children. Future research should explore the impact of these guidelines
with a representative sample across various provinces.
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WHAT DOES IT TAKE FOR MOTOR COMPETENT CHILDREN TO BECOME PHYSICALLY
ACTIVE?
Vasiliki Kaioglou1, Aspasia Dania1, and Fotini Venetsanou1
1

National and Kapodistrian University of Athens, School of Physical Education and Sport Science; vkaio@phed.uoa.gr

It is well known that PA behaviors of children are positively associated with the enhancement of both physical and
psychological factors. With the aim of confirming hypothetical pathways leading to PA participation, this study
investigated the potential mediating effects of cardiorespiratory fitness (CRF) and motivation & confidence (M&C) for PA
in the relationship between motor competence (MC) and PA. A total of 281 8-12-year-old children (126 boys), regularly
participating in organized physical activity programs, were cross-sectionally examined, using measures included in the
Canadian Assessment of Physical Literacy (CAPL-2) [Canadian Agility and Movement Skill Assessment (MC); Progressive
Aerobic Cardiovascular Endurance Run (CRF); pedometers (daily PA); CAPL-2 questionnaire (M&C)]. A parallel mediation
analysis was conducted to test the hypothesized total, direct, and indirect effects among the study variables [MC: predictor;
CRF, M&C: mediators, PA: outcome variable]. Children’s gender and age were controlled for their influence. The results
showed that the total effect of MC on PA was significant. MC was positively related to both mediators. The total indirect
effect was significant; however, only CRF (fully) mediated the relationship between MC and PA, as the specific indirect
effect of MC on PA via M&C proved to be non-significant. Both covariates’ effects were non-significant. Based on the above,
it seems that the potential of motor competent children to become physically active is facilitated by the development
of their fitness level. Therefore, interventions targeting the enhancement of both MC and CRF would be beneficial for
increasing children’s PA participation. Regarding the role of psychological factors in fostering children’s PA behaviors,
further research is needed to prove its importance.
188

www.motordevelopment.gr

IMDRC

5

Fifth Assembly of the International Motor Development Research Consortium
Moving Across the Life Course: Research & Practice • 23-25 September 2021 • Virtual

E-POSTERS PRESENTATIONS

BONE STATUS CORRELATION WITH PHYSICAL ACTIVITY, PHYSICAL FITNESS, AND MOTOR
COORDINATION IN BOYS
Theodoros Stampoulis1, Diamanta Leontsini1, Alexandra Avloniti1, Athanasios Chatzinikolaou1, Ioannis G.
Fatouros2 and Antonis Kambas1
Democritus University of Thrace, School of Physical Education and Sports Science, Komotini, Greece;
stampoulistheodoros@gmail.com
2
University of Thessaly, School of Physical Education and Sports Science, Trikala, Greece
1

Motor coordination is a significant predictor of physical activity in children. Physical activity and physical fitness are
associated with bone status in adults and children. The purpose of the study was to examine the correlation between
bone status with indexes of physical activity, physical fitness, and motor coordination in boys. Seventy healthy boys (age:
8,24±0,6 years, weight: 36,94± 9,7 kg, height: 140,78±11,9 cm) volunteered to participate. Total-body scan by using dualenergy X-ray absorptiometry (DXA) was used to assess bone mineral content (BMC) of total body less head (TBLH), arms
(A), trunk (T), and legs (L). To evaluate moderate-to-vigorous physical activity (MVPA) participants wore for 7 consecutive
days a tri-axial accelerometer. Physical fitness assessed by the performance on standing long jump (SLJ) and handgrip
isometric strength dynamometer of the dominant hand (ISDH), and motor coordination evaluated through two of the
test-items of the KTK Body-Coordination Assessment Battery for Children: walking backward along a balance beam 3m
in length and with a width of 4.5 cm (BW), and two-legged jumping from side to side for 20 s (JS). Pearson’s correlation
coefficient was performed to analyze data. Results showed that ISDH and JS were positively and significantly correlated
with BMC of TBLH (r=0,62, p<0.001 and r=0,35, p<0.01), A (r=0,61, p<0.001 and r= 0,28, p<0.05), T (r= 0,58, p<0.001 and
r= 0,32, p<0.01), and L (r=0,6, p<0.001 and r=0,37, p<0.01). MVPA, SLJ, and BW were not correlated with BMC status in
any skeletal site. These results may indicate that either physical activity or maturation of the neuromuscular system, which
are related to strength and coordination of lower limbs, affect positively the bone status in boys. Based on this fact, boys
should be encouraged to participate in activities that would be able to strengthen both upper and lower limbs.
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EFFECT OF THE VIRTUAL REALITY-INFUSED MOVEMENT AND ACTIVITY PROGRAM
(V-MAP) ON PHYSICAL ACTIVITY AND COGNITION IN HEAD START PRESCHOOLERS
Xiangli Gu1, Samantha Moss1, and Xiaoxia Zhang2
1
2

190
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Head Start children showed the increased risks of motor, cognitive, and social-emotional developmental delays, and the
overweight/obese ratio is much higher than the national average. Virtual Reality (VR) games can physically and cognitively
engage children in fun, short, and full brain-body games that teach them cognitive decision making, movement and
reaction skills. This study examined the efficacy of a physical activity intervention augmented by a non-immersive VR
gaming system (i.e., Virtual Reality-infused Movement and Activity Program; V-MAP) on physical activity (i.e., sedentary
behavioral, light physical activity [LPA], moderator-to-vigorous PA [MVPA]) and cognitive skills (i.e., movement time and
reaction time) in Head Start preschoolers. A sample of 13 Head Start preschoolers (Mage = 5.5 years ± 4.32; 36.2% boys)
engaged in V-MAP intervention during recess (30-min session; 8 sessions) that focused on promoting physical activity and
cognitive skills over 6 weeks. The Cambridge Neuropsychological Tests Automated Battery (CANTAB; RTI and MOT tests)
was used to measure reaction time and movement time; and physical activity and sedentary behavior were assessed
by Actical accelerometer for 5 consecutive school days. All measures were assessed prior to and immediately after the
intervention. Pedometers were used to measure steps/session for each participant over 8 intervention sessions. Paired
sample T test indicated that VR-infuse intervention resulted in an increment of 6 minutes MVPA (d = -0.30) and 11 minutes
VPA (d = -1.71), respectively. On average, children obtained 1105 steps in 30 minutes recess (36.85 steps/minutes). Cohen’s
d indicated that immediately following the V-MAP intervention, there were small effects on the MOT test (ΔM = 230.67, d
= .42), single RT and MT (ΔM = 86.89, d = .32; 95%CI [-.328, .945]); ΔM = 47.02, d = .29; 95%CI [-.348, .920], respectively).
A moderate and significant effect on choice MT (ΔM = 95.28, d = .58; 95%CI [-.105, 1.244]), and small effect on choice RT
(ΔM = 66.92, d = .24; 95%CI [-.396, .863]) after the V-MAP intervention were observed. This efficacy trial provided evidence
that implementing V-MAP in recess may help preschoolers achieve or accumulate recommended daily 60 MVPA during
preschool years. V-MAP could contribute to children’s motor-cognitive development and subsequently to their academic
success. The findings provide insights that VR-based physical activity for as little as 5-10 minutes per day may benefit
cognitive function such as reduced response errors in the cognitive test.
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