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3) We know it is not just about quantity, so how do we advocate for movement
quality in physical activity guidelines?
Lisa M Barnett et al.
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Nancy Getchell et al.
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Shewokis, Patricia et al.
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data of a 7 years longitudinal study of primary school children
1) Longitudinal influences of socio-economic status on visual-motor integration: NWCHILD study.
Dané Coetzee et al.
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Barry Gerber et al.
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1) The cascading effects of early childhood and adolescent motor competence on
later physical, cognitive, and social-emotional adjustment.
Nicole Zarrett et al.
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Caterina Pesce et al.
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Carlos Luz et al.
4) The Motor Competence Assessment battery and the time-constrained Supine-toStand (STS) task: descriptive and correlational study in preschoolers.
Maria Teresa Cattuzzo et al.
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mass index in children of a city with low human development index.
Rafael dos Santos Henrique et al.
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contexts of challenging landscapes.
Ingunn Fjørtoft
2) Perception of the investment of outdoor space by children and young people and
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Vidal Andora et al.
3) Preschool children’s types of physical activity during free play while outdoors in
different seasons of the year.
Iivonen, S. et al.
4) The design and implementation of the “sound world” cognition-oriented outdoor
program in Chinese kindergartens.
Jinxia Dong et al.
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motor skills, physical activity and executive functions in 5 years old children.
Patrizia Tortella et al.
6) Fundamental Motor Skill development strategies in outdoor settings using minimal
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Wirth, C. W. Et al.
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Jerraco Johnson et al.
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Pamela Haibach-Beach et al.
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Linda Saraiva et al.
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Arja Sääkslahti et al.
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1) Skill Acquisition Methods fostering Physical Literacy in Early-Physical Education
(SAMPLE-PE) in 5-6 year old children: Rationale and study protocol for a clusterrandomised controlled trial.
Rudd, J. (1) et al.
2) Understanding high and low skill children’s early years motor affordances and
physical activity.
Rachael Grace et al.
3) Exploring the effects of a pedagogical intervention upon psychological factors in 57-yearold children.
Fitton Davies K. et al.
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1) What factors are associated with young children’s perceived motor competence
profiles?
Niemistö, Donna et al.
2) A longitudinal examination of the accuracy of perceived physical competence in
middle childhood.
Field, Stephanie C. et al.
3) Relationship and difference between actual and perceived water competence by
the child and its parents.
van der Linden, Eline et al.
4) Trends in the evolution of children’s actual motor competence and its association
with the perception of children’s motor competence (by the child, parent or
teacher): a three-year follow-up study.
Isaac Estevan et al.
5) Associations between parental reports and actual basic motor competencies of
primary school children.
Ennigkeit, Fabienne et al.
Short oral P. #2: Assessments and evaluations of motor competences
1) The KTK-3BS test for motor competence from 6 to 19 years: reference values and
validation.
Laureys, Felien et al.
2) Motor competencies assessment of primary school children with the MOBAK 3-4
protocol. preliminary study.
Dario Colella et al.
3) Quantitative assessment of the development of kicking skill in children.
Matteo Valeri et al.
4) Evaluation of basic motor competencies in primary school in Luxembourg.
Scheuer, C. et al.
5) Gross motor skills in relation to age and BMI: A cross-sectional study.
Magistro, D. et al.
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Short Oral P. #3: Motor control in special populations
1) Cognitive-motor dual task ability in children with motor (DCD) or cognitive
impairment (Down Syndrome).
Schott Nadja et al.
2) fNIRS activation during a cooperative building game in children with and without
Autism Spectrum Disorder (ASD).
Anjana Bhat
3) Study on the relationship between social skills and motor skills in children with
developmental coordination disorder.
AiMin Liang et al.
4) Association of independent walking and balance in children with CHARGE
Syndrome.
Pamela Haibach-Beach et al.
5) Developmental motor coordination disorder: why concern about left-handedness?
Paula Rodrigues et al.

Short Oral P. #4: Cognition and PE
1) The effect of visual impairment on kinesthetic motor imagery in children and
adolescents.
Schott, Nadja et al.
2) Development of speed perception in the optic flow field.
Stefania Rasulo et al.
3) Moving hands, running feet: the motor side of cognitive control in childhood.
Girelli Luisa et al.
4) Cognitive planning and motor performance in children with and without
developmental coordination disorder.
Koutsouki Dimitra et al.
5) Physical education and subsequent on-task behaviour in the primary school
classroom.
Heemskerk Christina H

Short Oral P. #5: Cognitive development and academic achievement in relation to
motor skill
1) Investigating the connection between physical fitness and sensorimotor-enriched
vocabulary learning in twelve- and fourteen-year-old schoolchildren.
Christian Andrä et al.
2) Motor Skill Proficiency and School Readiness Indicators in Preschool Children.
Tepfer, Amanda et al.
3) Hop.Skip.Jump.Read: Exploring a potential cause and effect relationship between
locomotor skill proficiency and reading automaticity.
McGann, Jamie et al.
4) Effects of joint physical and curricula school activities among primary school
children on cognition and motor skills: A randomized controlled study.
Magno, F. et al.
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5) The effects of an integrated early literacy and motor skill intervention on
children’s alphabet knowledge, initial sound awareness, and fundamental motor
skill outcomes.
Tricia L. Biancone et al.

Short Oral P. #6: Intervention
1) Long-term effectiveness of a fundamental movement skill intervention in Belgian
children: a 6 year follow-up.
Coppens, Eline et al.
2) Disentangling physical activity and sedentary behavior patterns in children with
low motor competence.
Dave Van Kann et al.
3) The effects of exergames in school academic performance fundamental education
in neuropsicopedagogical perspective.
Aline Cabreira Pinheiro et al.
4) The rationale and effectiveness of project FLAME: A multi-component, schoolbased motor competence intervention for adolescent youth in Ireland.
Lester, Diarmuid et al.
5) The “Moving and Learning Outside” project: promoting the practice of outdoor
education in preschools.
Rita Cordovil Matos et al.
6) Multimodal versus unimodal verbal/haptic feedback best assists acquisition,
retention in novel motor learning.
Frikha Mohamed et al.
Short Oral P. #7: Physical Activity and Sport: investigating & promoting PA and sport
1) Is screen-time a threat for young children’s physical activity?
Venetsanou F. et al.
2) Construct validity and reliability of a physical activity parenting questionnaire for
children.
Laukkanen A. et al.
3) How physical education teachers’ controlling behaviour is related to objectively
measured leisure-time physical activity in adolescents.
Koka A. et al.
4) Objective and parent-reported physical activity in 3-year-old Finnish and
Australian children.
Soini A. et al.
5) Differences in physical activity among children with physically active and inactive
parents.
Eckelt M. et al.

Short Oral P. #8: Investigating & promoting motor competence
1) The quality of early life experiences may delay the development of postural
control and exploratory movement in healthy term infants: A prospective
longitudinal study.
Beaton H.E. et al.
2) Investigating motor competence in association with sedentary behavior and
physical activity in 7- to 11-year-old children.
Adank Anoek M. et al.
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3) Immediate and long-term effects of a fundamental movement skills intervention:
a cluster crossover study with 16-month follow-up.
Kelly L. et al.
4) Lessons learned in examining the fidelity of motor skill interventions.
Jacqueline D. Goodway et al.
5) The association of the physical activity (PA) intervention with the sociocultural
environment of childcare centers.
Anette Mehtälä et al.

Short Oral P. #9: Pa and sport
1) Influence of an intervention program on the relationship between fundamental
movement skills and sports skills.
Fernando Garbeloto dos Santos et
al.
2) Development of physical fitness among potential talents at sport schools of North
Rhine-Westphalia: a 10-years lookback.
Andreas Roth et al.
3) Effects of practice frequency on the physical fitness of fourth graders: A study of
soccer and swimming practices.
Junjiro Kubo et al.
4) The relationship between motor skills, behavioral changes, family support and
coordination ability.
Huan Wang et al.
5) Examining the association between object control skills and cardiorespiratory
endurance in children 8-12 years of age.
Dania Aspasia et al.

SPECIAL SESSIONS
ACTIVITIES WITH CHILDREN
1) Animal Fun: a movement program promoting physical activity and mental health.
McLaren, Sue
2) Moving with fairy tales

Patrizia Tortella

ROUND TABLE
3) Our scientific research is not enough – it is time to work on changing public policy: a
case study from the state of Maryland, USA
Jill Whitall et al.
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POSTERS
Topics
1-13: Cognitive development
14-67: Motor development
68-87:M Learning & Teaching
68-125: Physical Activity and Sport

1-13: Cognitive development
POSTER # 1: The relationship between academic achievement and visual-motor integration
skills, gender and socio-economic status of nine- to 10-year old learners: NWChild Study.
Dané Coetzee et al.
POSTER # 2: Ready or not, here i come! study protocol for exploreing (emergent) school
readiness profiles in relation to school functioning: importance of motor domain.
Kamphorst, Erica et al.
POSTER # 3: Effects of physical activity interventions on neurocognitive function and
academic performance in adolescents and young adults: a systematic review and
meta-analysis.
Barbara Haverkamp et al.
POSTER # 4: Slackline: a tape as a bridge for students cognomotor development.
Rosa, Héliton Jânio Gomes et al.
POSTER # 5: The effectiveness of an intredisciplinary teaching method based on artistic
expression and psychomotor activity.
Stefania Morsanuto et al.
POSTER # 6: The mediation model and roger sperry’s mind-brain problem: a theoretical and
empirical note on the role of physical activity and academic achievement.
Edison de J. Manoel et al.
POSTER # 7: How do motor skills interact with language development in toddlers?
Beatrice Andalò et al.
POSTER # 8: Fidget spinners decrease prefrontal cortex activity during cognitively challenging
fine motor tasks.
Reza Koiler et al.
POSTER # 9: Effects of an acute exercise, television and relaxation protocol on creativity in
primary school children.
Schott, Nadja et al.
POSTER #10: The effect of mind-body exercises on children’s mental health in high schools.
Ribeiro, Anderson, A. et al.
POSTER #11: Cognitive abilities, health behaviour and cardiorespiratory fitness according to
participation in organized sports, parental education and gender in 6-7-year-old
Estonian kindergarten children.
Eva-Maria Riso et al.
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POSTER #12: Relationship between motor and literacy skill proficiency to promote school
readiness in preschoolers.
Howard-Shaughnessy et al.
POSTER #13: Psychomotor and sport benefits of inclusive soccer program in young adults with
and without intellectual disabilities.
Chih-Chia Chen et al.
14-67: Motor development
POSTER #14: Motor and social competence in children with Autism Spectrum Disorder.
Ting Liu et al.
POSTER #15: Sustainability of an effective rct to improve pre-adolescent girls perceived and
actual movement competence.
Natalie Lander et al.
POSTER #16: Children estimate better their horizontal than their vertical jumpable distances.
Matos, Rui et al.
POSTER #17: Comparing perceived and actual motor competence in preschool aged children.
Baert, Helena et al.
POSTER #18: Initial findings from a study on the impact of skip-cymru© (successful
kinaesthetic instruction for pre-schoolers- Wales) in schools in West Wales.
John, Amanda
POSTER #19: Physical education teacher education and motor skills development and
movement literacy based on quality video analysis and test gross motor.
Stefania Cazzoli
POSTER #20: The effect of roopa educational package plays at home on development of gross
motor skills in children with low motor competence.
Hassan Kordi
POSTER #21: Movement and cognitive deficits in children with dyslexia aged 8-10 years old.
Melina Kottara et al.
POSTER #22: Are preschool teachers more confident in teaching fine motor skills than gross
motor skills? Implications for children’s daily activities in preschool?
Ann-Christin Sollerhed et al.
POSTER #23: Correlations between physical activity levels, motor coordination and academic
achievement of children in years of basic school.
Daniella Medeiros et al.
POSTER #24: Assessment of gross and fine motor skills in elementary school children with and
without developmental coordination disorder using MABC and TMC.
Asonitou Katerina et al.
POSTER #25: Fine and gross motor competence and body mass index in hispanic pre-K
children.
Hamilton, Michelle
POSTER #26: Diagnostic of basic motor competencies in chile. correlations with endogenous
and exogenous determinants.
Jaime Carcamo-Oyarzun et al.
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POSTER #27: Motor skills differences by gender at the age of five and everyday activities
associated with motor skills.
Matarma, Tanja et al.
POSTER #28: Differences in the ball throwing technique in preschool children.
Luka Blazevic et al.
POSTER #29: Nine months of multisport program improves motor competence in preschool
children.
Danilo Radanovic et al.
POSTER #30: Effects of multisport program on gross motor coordination in preschool children.
Popović Boris
POSTER #31: Association between physical activity, motor competence and physical education
in preschoolers.
Jessica Gomes Mota et al.
POSTER #32: On the time course of visual attention and action selection in infant reaching.
Thurman, Sabrina L. et al.
POSTER #33: Development of head-turn preference from 2 to 12 weeks of age: the influence
of environmental contexts.
Jover, Marianne et al.
POSTER #34: Relation of physical activity and motor skills in preschool children.
Salaj, Sanja et al.
POSTER #35: Correlates of gross motor coordination in children and adolescents: healthy life
in Lagoa do Carro study.
Rafael dos Santos Henrique et al.
POSTER #36: Basic motor competence among normal weight, overweight and obese
Portuguese children.
Ana Quitério et al.
POSTER #37: Developmental differences in prefrontal cortex activity during 2d and 3d
performance of the tower of Hanoi puzzle.
Kimberly Milla Ceja et al.
POSTER #38: Differences in motor fitness capabilities of pre- and post-menarche girls during
mid-adolescence: a two-year follow-up study.
Barry Gerber et al.
POSTER #39: Infants’ perception and action when an underwater slope is offered to access the
water.
Burnay, Carolina et al.
POSTER #40: Motor screening in early childhood.

Dincher, Andrea et al.

POSTER #41: Differences in vertical jump measurements using takei and optojump in 12-16
years males.
Mahfoodha Al Kitani
POSTER #42: Is the vertical jump an easy task for the young basketball players?
Francesca Policastro et al.
POSTER #43: Monitoring postural control development in children using inertial sensors:
should we account for body size and gender?
Maria Cristina Bisi et al.
POSTER #44: A dynamic model of motor intervention. Sophia Charitou et al.
POSTER #45: Basic motor competencies: Czech and Slovak perspectives.
Petr Vlček et al.
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POSTER #46: Validity, reliability and sensitivity of a cost-effective, portable emg-biofeedback
device.
Reza Koiler et al.
POSTER #47: Preliminary Italian validation of the Test of Gross Motor Development–third
edition.
Carlevaro, F. et al.
POSTER #48: Longitudinal investigation of two fundamental motor skill assessments in
preschool children.
E. Kipling Webster et al.
POSTER #49: Relationships between different tools that measure motor competence.
Cattuzzo Maria Teresa et al.
POSTER #50: Association of biological maturation with motor competence and motor
development in Austrian middle school students.
Clemens Drenowatz et al.
POSTER #51: Effects of a creative dance intervention on the social and motor skills of children
with Autism Spectrum Disorder.
Anjana Bhat et al.
POSTER #52: A feasibility study of a movement-oriented games based assessment (mogba)
resource for 8-12 year olds in nike’s global community programmes.
Morley, David et al.
POSTER #53: Evaluation of fundamental movement skills(fms) interventions via the uk
medical research council (mrc) process evaluation guidance: a systematic
review.
Ma, Jiani et al.
POSTER #54: Primary school teachers' knowledge of childhood fundamental movement skills
and perceptions of a school-based assessment.
Eddy, Lucy H. et al.
POSTER #55: The refinement and development of the project flame movement-orientated
intervention in ireland.
Donovan, Brian et al.
POSTER #56: Project flame- a school friendly approach to holistic motor competence data
collection.
Philpott, Conor et al.
POSTER #57: Association between process and product performance of supine-to-stand in
older adults.
Camila de Santana Mota et al.
POSTER #58: Self-parent-and metaperceptions and their relationship with locomotor skills for
individuals with visual impairments - a pilot study.
Stribing, Alexandra et al.
POSTER #59: Relationships between mobility and basic motor competencies in kindergarten
age.
Dincher, Andrea et al.
POSTER #60: Infusing movement analysis skills within a physical education teacher education
program.
Baert, Helena et al.
POSTER #61: Relevance of intervention in children with motor development delays or
impairment.
Filloque, E et al.
POSTER #62: Evaluation of basic motor competencies in primary school children: validity of
MOBAK-3 test instrument in Greece.
Kossyva, Irene et al.
18

POSTER #63: Relationships between motor abilities and skills of children aged 6 to 8.
Jaromír Šimonek et al.
POSTER #64: Talent identification in sport schools in north Rhine-Westfalia, Germany - a
systematic approach for motor and mental development of talented youth?
Hartmann, Sina
POSTER #65: Monitoring of movement competence at Czech school age children.
Iva Šeflová et al.
POSTER #66: Training indonesian early childhood teachers to implement the indo-skip motor
skill intervention: implications for fidelity of implementation.
Ruri Famelia et al.
POSTER #67: Brazilian preschoolers performance in the motor competence assessment battery
according to portuguese standards: prelongitudinal study.
Feitoza, Anderson H. P. et al.

68-87:M Learning & Teaching
POSTER #68: The changing landscape of fms in ireland through the lens of an initial teacher
educator and researcher.
Mc Grane, Bronagh
POSTER #69: Motor and cognitive development in single and dual balance tasks. a three years
follow-up study in early childhood.
Israel Villarrasa-Sapiña et al.
POSTER #70: The interplay of multiple conflicts between body- and space-related reference
frames changes during childhood.
Boukje Habets et al.
POSTER #71: Expanding the function of the functional movement screen.
Pfeifer, Craig E. et al.
POSTER #72: The relationship between facial contacts and early spontaneous self-touch of the
body.
Connell, John P. et al.
POSTER #73: fNIRS activation during interpersonal synchronization of reaching or
communicative gestures in children with and without Autism Spectrum Disorder
(ASD).
Anjana Bhat et al.
POSTER #74: fNIRS activation during synchronous postural sway in children with and without
Autism Spectrum Disorder (ASD).
Anjana Bhat et al.
POSTER #75: Back to basics: improvements in dynamic postural control after a group-based
intervention program for children with developmental coordination disorder.
Priscila Caçola et al.
POSTER #76: Motor descriptors of locomotor performance in children and young adults with
developmental coordination disorder.
Maria Cristina Bisi et al.
POSTER #77: Gross motor cordination and body composition among adolescents with down
syndrome after a multicomponet intervention program in João Pessoa, Brazil.
Maria Luiza Felix Pessoa et al.
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POSTER #78: The influence of birth weight on physical fitness of children at 6 years old.
Elżbieta Cieśla et al.
POSTER #79: Identifying childhood movement profiles and tracking physical activity and
sedentary time across one year: a latent profile analysis.
Timo Jaakkola
POSTER #80: The effect of "Tabi" education in elementary school in relation to the prevention
of hallux valgus.
Jun Kaneko
POSTER #81: Physical activity of children and adolescents in Luxembourg during school,
physical education and leisure time: an accelerometry-based study.
Eckelt, Melanie et al.
POSTER #82: Motor based "circle time" to improve motor skills: a pilot study.
Tepfer, Amanda et al.
POSTER #83: Physical education teacher education (pete) and teaching and learning processes
based on digital technologies and scientific evidence for children and young.
CAZZOLI, Stefania
POSTER #84: Understanding the influences on young children’s motor competence.
Grace, Rachael et al.
POSTER #85: Importance and value of motor domain learning in secondary schools: German
pupils’ assessment in comparison with other domains in their pe curriculum.
Naul, Roland et al.
POSTER #86: CAPL-GR questionnaire: validity and feasibility evidence for Greek children 8-12
years of age.
Kaioglou, Vasiliki et al.
POSTER #87: Preschool teachers’ feedback on reading a children’s picture book to foster
physical literacy in a preschool setting.
Vinci, Debra M. et al.

68-125: Physical Activity and Sport
POSTER #88: Exploring the coaching ecology in youth ice hockey.
Jan-Erik Romar et al.
POSTER #89: The effect of rules variation on exercise intensity and movement efficacy in
youth recreational game.
Italo Sannicandro et al.
POSTER #90: Do physical characteristics and age of recruitment predict subsequent playing
success in English academy football players?
Mark Noon et al.
POSTER #91: Survival of the fittest? a season-long examination of biological and psychological
mechanisms of participant motivation and performance of adolescent cross-country runners.
Eva Monsma et al.
POSTER #92: Mental skill training to enhance sport motivation in adolescents.
Anna Maria Mariani et al.
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POSTER #93: Monofin training; heart athlete's, elite child athlete, echocardiography.
Magdy Abouzeid
POSTER #94: Physical activity, physical fitness and motor competence according weight
status. A study in Cape Verdean school children.
Vitor P. Lopes et al.
POSTER #95: Association between motor coordination and interpersonal relationships during
school break times.
Thiago Rogel et al.
POSTER #96: Competing at the highest level in individual or team sports during adolescence
does not impair the quality of sleep.
Carmen Mayolas-Pi et al.
POSTER #97: Normal weight obesity in middle-school-aged children (9 to 12) from an
anthropometric perspective: what is hidden for BMI. Martin Musalek et al.
POSTER #98: Moderate-to-vigorous physical activity is more important than motor
competence in maintaining healthy weight status in British early years children.
Charlotte J. S. Hall et al.
POSTER #99: The effect of school intervention programs on the body mass index of
adolescents – a meta-analysis.
Saavedra, Raquel et al.
POSTER #100: An examination of maturity status and injury prevalence across six seasons of
American youth football.
Eva Monsma et al.
POSTER #101: At-risk children’ obesity management through physical activity.
Oh, Suhak et al.
POSTER #102: Physical activity in children: threats and opportunities in the environment.
Lang Morović, Maja et al.
POSTER #103: Effects of barefoot education on children’s body temperature and subjective
symptoms of fatigue.
Kobayashi, Koji et al.
POSTER #104: The influence of body mass index on the agility skills of children 6-8 years old
in the North West province of South Africa.
Du Plessis, Wilmarié
POSTER #105: The program “FILLING CHILDHOOD WITH HEALTH” promoted changes in
lifestyle and health parameters in schoolchildren.
Raiane Pereira et al.
POSTER #106: Physical activity enjoyment and motor competence perception in youth
athletes: is physical fitness a moderator?
Alesandra Araújo de Souza et al.
POSTER #107: Physical activity and motivation for physical activity are important for physical
fitness in Lithuanian primary school children.
Brigita Mieziene et al.
POSTER #108: The impact of health-related beahvior for physical fitness in primary school
children.
Arunas Emeljanovas et al.
POSTER #109: Children’s views on physical activity pre and post participation in a familybased fitness intervention.
Venezia, Alexandra P. et al.
POSTER #110: Movement activity for pre-schooler children following the Australian “Animal
Fun”: an Italian proposal.
Francesca Policastro et al.
POSTER #111: Agreement between pa-questionnaire and multiple sensor monitor in
categorizing physical activity in male adolescents.
Misigoj-Durakovic, M. et al.
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POSTER #113: Child health care through Taekwondo.

Kim, Youngwook et al.

POSTER #114: Utilization of the physical self-description for obesity management for
vulnerable children.
Oh, SuHak et al.
POSTER #115: Kindergarten teachers support for children´s physical activity.
Maret Pihu et al.
POSTER #116: The efficacy and feasibility of the daily mile in Italy.
Paolo Riccardo Brustio et al.
POSTER #117: 'GAELIC4GIRLS' (G4G): effectiveness of a 10 week multi-component communitysports based physical activity intervention for 8-12 year old girls.
Orlagh Farmer
POSTER #118: The impact of adapted physical activity and sport programs on daytime
moderate-to-vigorous physical activity, sleep efficiency, and behavior in children and
adolescents with ASD.
Pangelinan, Melissa M.
POSTER #119: Three reasons why active schools (don’t) work: a field study from Brazil.
Edison de Jesus Manoel et al.
POSTER #120: Manipulating pre-schoolers’ affordances.
POSTER #121: Re-thinking swimming.

Vanda Correia et al.
Scharenberg, Swantje et al.

POSTER #122: Healthy living, volunteers in parks: opportunity for health and physical activity
in the community throughout the lifespan.
Lang Morović, Maja et al.
POSTER #123: Physical activity on differently designed playgrounds.
Monika Fikus et al.
POSTER #124: The impact of an outdoor-based program on the development of social
competencies of youth.
Hartmann, Sina
POSTER #125: Human coupled action, environment and sustainable development: an
intervention for environmental awareness in National Parks in the Brazilian atlantic forest.
Pedro F. V. Felicio et al.
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PLENARY LECTURES
Plenary Lecture #1:
POSITIVE TRAJECTORIES OF MOTOR COMPETENCE AND PHYSICAL
ACTIVITY FOR COGNITION AND CARDIO-METABOLIC HEALTH
Eero A. Haapala
Faculty of Sport and Health Sciences
University of Jyväskylä,
Jyväskylä, Finland

Motor competence and the proportion of children and adolescents accumulating
recommended levels of daily physical activity have been declined while the prevalence
of overweight and obesity has been increased during past decades. These changes have
caused increased prevalence of cardiometabolic disorders, such as type 2 diabetes and
non-alcoholic fatty liver, already in children. There is also evidence suggesting inverse
associations of cardiometabolic disorders with brain and cognitive functions in youth.
Increasing physical activity and decreasing body fat content have been suggested to
counteract these unfavorable cognitive and cardiometabolic effects of sedentary
lifestyle. Systematic reviews and meta-analyses suggest that physically active lifestyle is
associated with better cognitive functions and healthier cardiometabolic profile in
children and adolescents. Evidence on the positive associations of motor competence
and the negative associations of overweight and obesity with cardiometabolic health and
cognition is also emerging. Nevertheless, most previous studies have short intervention
or follow-up periods and few studies have investigated long-term trajectories of physical
activity and motor competence for cognition and cardiometabolic from childhood to
adulthood. In my presentation, I will cover recent evidence of the associations of motor
competence and physical activity with cognitive and cardiometabolic health from
childhood to adulthood. Finally, I will discuss whether physically active childhood
provides the apex of cognitive and cardiometabolic health leading to larger cognitive
and cardiometabolic reserve later in life.

Plenary Lecture #2:
PRECURSORS OF RATIONAL REASONING PROCESSES IN AN INFANT'S MIND
Luca Bonatti
ICREA, Universitat Pompeu Fabra
Barcelona, Spain
and
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Dipartimento di Studi Linguistici e Comparati
University Ca' Foscari
Venice, Italy

Recent data suggest that preverbal infants possess remarkable capacities to process
complex events and modify hypotheses about them facing inconsistent evidence,
suggesting that at the origin of human thinking efficient and rational procedures exist,
to the service of learning and discovery. I will review these lines of research and focus
on the possible mechanisms that make it possible for infants to spontaneously think
rationally. I will argue that they have intuitions about the probability of events and can
make logical inferences that allow them to increase their knowledge of unfolding
scenes. I will present evidence about the behavioral correlates of these inferential
processes.

Plenary Lecture #3:
MOTOR SKILL DEVELOPMENT AND PHYSICAL ACTIVITY: A SOCIAL
PSYCHOLOGICAL PERSPECTIVE
Maureen R. Weiss
Department of Kinesiology
University of Minnesota - Twin Cities
Minneapolis, MN, USA

Children and youth are motivated to participate in sports and physical activities for
three primary reasons: to develop and demonstrate physical competence (learning and
improving motor skills), to attain social acceptance and approval (making friends, being
supported by coaches and parents), and to experience enjoyment (having fun, being
optimally challenged). Satisfying these motives for initiating, continuing, and sustaining
physical activity enables youth to embrace a lifestyle that leads to holistic health
benefits. Yet, despite known benefits, evidence shows that physical activity declines
across the childhood and adolescent years and beyond. This implies that keeping youth
involved in, and accruing the benefits of, physical activities is a motivational issue. My
presentation will explore motor skill development and physical activity from a
socialpsychological perspective, by integrating developmental theory and research on
youth motivation and participation to inform evidence-based best practices for
sustaining physical activity and optimizing positive health outcomes. Understanding the
social and psychological predictors of motor skill development within a positive and
supportive climate is essential for ensuring that youth sustain physical activity in early
childhood through older adulthood.
Important adults and peers can contribute to children’s skills, attitudes, beliefs, and
behaviors in ways that enhance physical activity motivation. The pathways to fostering
intrinsic motivation, physical activity behaviors, and positive health outcomes include
four critical elements: enhancing feelings of competence, perceptions of autonomy,
supportive relationships, and enjoyment of participating. Significant adults and peers
can positively influence motor competence and these four elements by creating optimal
skill challenges, providing appropriate feedback, establishing a mastery climate, using
an autonomy-supportive style, and encouraging
peer group acceptance and friendships. To optimize motivation for sustaining physical
activity and achieving the physical, social, and psychological health benefits afforded
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from participation, youth should be encouraged to participate in activities they feel
competent doing, have chosen to do, find enjoyable, and that include positive social
support. Sources of social influence —teachers, coaches, parents, and peers— play a
crucial role in making sure that children learn fundamental motor and sport skills and
achieve the feelings of competence, autonomy, support, and joy to be motivated for a
lifetime of physical activity.

Plenary Lecture #4:
WHAT IS FUNDAMENTAL ABOUT THE FUNDAMENTAL MOTOR SKILLS?
Karl M. Newell
Department of Kinesiology
College of Education
University of Georgia
Athens, Georgia, USA

Since the early studies of motor development from Bayley, Gesell, McGraw, Shirley and
others, there has been an emphasis (apart from the interlude of the information
processing influence of the 1970s to early 1980s) in both theory and practice on what are
known as the fundamental motor skills or fundamental movement patterns (see also
more recent Adolph, Thelen). These movement patterns and skills intuitively seem
fundamental given their essentially universal exhibition across cultures and cohort
groups over the years of human development. Nevertheless, even at the descriptive
level there are diverging views on which movement patterns and skills are taken as
fundamental and, moreover, what it means theoretically and practically to be
fundamental in this context.
Indeed, the use of both terms: namely, motor skills and movement patterns, hints at the
possibility that this topic is not as uniformly settled as it might appear in that movement
pattern is a narrower construct to that of motor skill. The movement patterns such as
sitting, standing, walking, and running, are typically treated in their own right without
the broader action-based constraints of other task goals and rule constraints of motor
skills. The outcome is that movement patterns are viewed as a means to an end in
action and, therefore, a subset of the term motor skills that generalizes them to a range
of environmental conditions and task goals.
Moreover, the early motor development studies tended to focus on infant motor
development (0~2 years of age) and the emergence of the fundamental movement
patterns that make up what is known as prone progression – the sequence of an infant
lying on tummy through to standing and walking. In contrast, more contemporary studies
(Cratty, Henderson, Kephart, Sugden, Wickstrom), driven in part by a school-based
educational agenda, have tended to emphasize fundamental movement patterns in early
childhood (3-6 years of age and beyond), often without consideration of a task goal
beyond the movement pattern. The consequence is that there are two distinct agerelated sets of movement phenomena that make-up what are labeled as the
fundamental motor skills.
There are a number of dimensions on which the fundamental movement patterns/skills
have been considered fundamental. These include: a) the universality observation and
its implications for maturation/genetic interpretations; b) the qualitative distinction of
movement patterns (kinematics); c) the value of the goal of the action, and d) the
function of the action (posture, locomotion, manipulation) and its generalization. In the
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talk I will examine these dimensions of influence in addressing what is fundamental
about the fundamental motor skills. In particular, I will extrapolate from Bernstein’s
(1996) hierarchy of the levels of control and the dynamics of coordinative structures
theory to address the fundamental movement patterns/skills in the broader context of
motor development.

Plenary Lecture #5:
ASSESSING MOTOR COMPETENCE, PHYSICAL ACTIVITY AND FITNESS AS
PROXI MEASURES OF HEALTH: PROJECT APLUS
Darla Castelli
Department of Kinesiology and Health Education
Catherine Mae Parker Centennial Professorship in Education
The University of Texas
Austin, TX, USA

This presentation will provide an overview and preliminary findings of our large-scale
research study focus on motor competency and proxy health measures in children across
the United States.
As a measure of physical literacy demonstrated through achievement of learning
standards in physical education, motor performance, physical fitness, physical activity,
and psychosocial factors and then displayed to teachers through an online dashboard.

Plenary Lecture #6:
DEVELOPING A SPORT SYSTEM THAT PROMOTES THE ATHLETIC AND
PERSONAL DEVELOPMENT OF CHILDREN
Jean Côté
School of Kinesiology and Health Studies
Queen’s University
Kingston, ON, Canada

This talk will present an updated version of the Personal Assets Framework (PAF; Côté,
Turnnidge, & Evans, 2014). Drawing upon ecological approaches both in sport and out of
sport (e.g., Agans et al., 2013; Brofenbrenner & Morris, 1998; Henriksen et al., 2010) the
PAF suggests that sport involves three dynamic elements: (a) personal engagement in
activities (where), (b) quality social dynamics (who), and (c) appropriate settings
(what).
A central tenet of this framework is that when the dynamic elements interact over time,
they can influence immediate (e.g., day-to day interest, engagement; Hidi & Renniger,
2016; Vierimaa et al., 2017), short-term (e.g., changes in competence, confidence,
connection, and character over the course of the season; Lerner et al., 2005; Viermaa et
al., 2012) and long-term (e.g., performance, participation, and personal development;
Côté & Fraser-Thomas, 2007) outcomes. Although the elements of activities, social
dynamics, and settings have been examined at broader levels, the aim of this talk will
be to take a more nuanced look at each of these elements with the goal of identifying
proximal and more distal layers of influence for each element. For example, quality
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social dynamics can occur at the (a) dyadic, (b) team, and (c) community layers. As
such, this talk will review the existing literature of the different layers of influence for
each element and link this evidence to the short-term and long-term developmental
outcomes. Moreover, this talk will explore the potential effects of interventions at the
different layers, as well as the implications of such interventions on development.
Finally, practical strategies for researchers and practitioners wishing to use the PAF as a
guiding framework for research or applied purposes will be discussed. Overall, this talk
will illustrate how the layered elements of the PAF interact with one another and how
these interactions can contribute to development in sport.
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SYMPOSIA
Symposium #1:
Cognitively engaging physical activity and cognitive
functions in children and young adults
1) BREAKING UP CLASSROOM SITTING WITH COGNITIVELY CHALLENGING
ACTIVE BREAKS TO IMPROVE CHILDREN’S COGNITION
Mazzoli E (1) | Salmon J (2) | Teo WP (2) | Pesce C (3) | He J (4) | Ben-Soussan TD (5) |
Barnett LM (1,2)

Classroom-based active breaks (AB) reduce children’s school sitting time and promote
physical activity. Such breaks may boost children’s cognitive functions. We
investigated whether cognitively challenging AB could reduce sitting and improve
cognitive functions in primary school children. Classrooms from two schools were
randomly allocated to the cognitively challenging AB (intervention) or the simple AB
(active control). Another school continued with normal school practice (passive
control). Teachers implemented AB twice a day for five-six weeks. Overall, 145
children aged 7 years participated. Measures at baseline and post-trial included: class
time sitting/stepping (activPAL™), inhibition (n=132, Go/No-go task), and brain
activity (n=62, functional near-infrared spectroscopy). Two linear regressions
investigated the effects of study condition on sitting/stepping. Then four regression
models were conducted to investigate the effects of sitting/stepping on
inhibition/brain activity. The models included study condition and its interaction with
sitting/stepping as predictors; age and sex as confounders. Both AB significantly
reduced sitting, intervention also increased stepping. Reduced sitting predicted
better inhibition in the intervention group (B*= -.457, p= 0.002). Sitting time change
predicted brain activity in intervention (B*= .431, p< 0.05) and active control
(B*=.571, p= 0.01). Stepping did not predict inhibition or brain activity. AB support
children’s physical health and cognition.
Funding: this study was supported by the Department of Education and Training of
Victoria, Australia.
Affiliation:
(1) School of Health and Social Development, Faculty of Health, Deakin University, Geelong, Australia
| (2) Institute for Physical Activity and Nutrition, Faculty of Health, Deakin University, Geelong,
Australia | (3) Department of Movement, Human and Health Sciences, University of Sport and
Movement, Rome, Italy | (4), School of Psychology, Faculty of Health, Deakin University, Geelong,
Australia |(5) Research Institute for Neuroscience, Education and Didactics, Cognitive Neurophysiology
Laboratory, Patrizio Paoletti Foundation, Assisi, Italy
Keywords:
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active breaks, cognitive functions
Presenter and Abstract Info

Mazzoli E (1) | emiliano.mazzoli@deakin.edu.au
Author Email: emiliano.mazzoli@deakin.edu.au | jo.salmon@deakin.edu.au |
weipeng.teo@deakin.edu.au | caterina.pesce@uniroma4.it | jason.he@deakin.edu.au |
research@fondazionepatriziopaoletti.org | lisa.barnett@deakin.edu.au

2) LEARNING BY MOVING: EFFECTS OF AEROBIC AND COGNITIVELY
ENGAGING PHYSICAL ACTIVITY ON CARDIOVASCULAR FITNESS, MOTOR
SKILLS AND BRAIN FUNCTIONING: A CLUSTER RANDOMIZED CONTROLLED
TRIAL
van der Fels IMJ (1) | Bosker RJ (2) | de Greeff JW (1) | de Bruijn AGM (2) | Meijer A (3) |
Oosterlaan J (3, 4) | Renken RJ (5) | Königs M (3, 4) | Smith J (1) | Visscher C (1)

Cardiovascular fitness (CF) and motor skills (MS) are crucial factors in healthy
development. Physical activity programs to enhance MS and CF are needed, as MS and
CF have been in decline since the 1980’s. Furthermore, it is assumed that physical
activity enhances brain functioning and subsequently improves cognitive functioning.
However, it is unclear how different exercise types influence cardiovascular fitness,
motor skills and brain functioning. This study aimed to examine effects of two
interventions on CF, MS and brain functioning. A cluster randomized controlled trial
was implemented in 22 Dutch primary schools (N = 891 children; 9.2 ± 0.7 years).
Intervention groups received aerobic or cognitively engaging physical education (14
weeks, four lessons/week). The control group participated in their regular physical
education program (two lessons/week). CF, MS and time spent in moderate-tovigorous physical activity (MVPA) during the lessons (with accelerometers) were
assessed. Multilevel analysis showed no main effects on CF and MS. However,
interaction effects showed that time spent in MVPA and variability in baseline CF are
important factors influencing the effectiveness of interventions. Ninety children
participated in a magnetic resonance imaging substudy to assess effects on activestate brain functioning, of which the results will be presented at the symposium.
Affiliation:
(1) University of Groningen, University Medical Center Groningen, Center for Human Movement
Sciences, Groningen, The Netherlands | (2) University of Groningen, Groningen Institute for
Educational Research, Groningen, The Netherlands | (3) Vrije Universiteit Amsterdam, Faculty of
Behavioural and Movement Sciences, Amsterdam, The Netherlands | (4) Emma Children’s Hospital,
Amsterdam UMC, University of Amsterdam, Emma Neuroscience Group, Amsterdam, The Netherlands |
(5) University of Groningen, University Medical Center Groningen, Cognitive Neuroscience Center,
Biomedical Sciences of Cells and Systems, Groningen, the Netherlands
Keywords:
Cardiovascular fitness, motor skills, accelerometers, magnetic resonance imaging
Presenter and Abstract Info

van der Fels IMJ (1) | i.m.j.van.der.fels@umcg.nl
Author Email: i.m.j.van.der.fels@umcg.nl | r.j.bosker@rug.nl | j.w.de.greeff@umcg.nl |
a.g.m.de.bruijn@rug.nl | a.meijer@vu.nl | j.oosterlaan@vu.nl | r.j.renken@umcg.nl | m.konigs@vu.nl
| j.smith@umcg.nl | c.visscher@rug.nl
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3) INTEGRATING PHYSICAL ACTIVITY IN PRIMARY SCHOOL STUDENTS’
ENGLISH LESSONS
Mavilidi MF (1) | Lubans DR (1) | Morgan P (1) | Eather N (1) | Karayanidis F (2) | Londsdale
C (3) | Noetel M (3) | Shaw K (4) | Miller A (4) | Riley N (1)

This study evaluated the impact of a 4-week intervention program (3 x 40 min sessions
per week) that incorporated physical activity during English lessons on primary
students’ on-task behaviour, learning, cognitive and physical activity outcomes.
Participants (N = 283 Grade 3-4 students, age = 9-11 years) were randomly assigned to
a control (n = 162) or an experimental group (n = 121). The control condition followed
the normal curriculum whereas the experimental group consisted of active English
lessons (e.g., skipping while spelling). Assessments occurred at baseline and at the
end of the intervention. Linear mixed models adjusting for clustering at class level
were used for the analyses. Significant group-by-time effects favouring the
experimental group were found on children’s on-task behavior [active engagement
(F(1, 7.23) = 138.50, p = 0.001), passive engagement (F(1, 14.29) = 12.28, p = 0.003],
off-task behavior (F(1, 7.63) = 19.14, p = 0.003), and grammar and punctuation (F(1,
8.01) = 9.64, p = 0.015). No effects observed on spelling and cognitive outcomes while
the physical activity outcomes are currently being analysed. Integrating physical
activity within learning enhanced academic outcomes without compromising
academic time.
Funding The project “Thinking while Moving in English: a curriculum based physical
activity intervention to enhance learning and health outcomes in primary school” was
funded by the NSW Department of Education, Australia
Affiliation:
(1) Priority Research Centre for Physical Activity and Nutrition, University of Newcastle, University
Drive, 2308 Newcastle, Australia | (2) School of Psychology, Faculty of Science, University of
Newcastle, University Drive, 2308 Newcastle, Australia | (3) Institute for Positive Psychology and
Education, Faculty of Health Sciences, Australian Catholic University, Level 9 & 10, 33 Berry Street,
2060 North Sydney, Australia | (4) School of Education, Faculty of Education and Arts, University of
Newcastle, University Drive, 2308 Newcastle, Australia
Keywords:
Language learning, physical activity
Presenter and Abstract Info

Mavilidi MF (1) | myrto.mavilidi@newcastle.edu.au
Author Email: myrto.mavilidi@newcastle.edu.au | david.lubans@newcastle.edu.au |
philip.morgan@newcastle.edu.au | narelle.eather@newcastle.edu.au |
frini.karayanidis@newcastle.edu.au | Chris.Lonsdale@acu.edu.au | michael.noetel@acu.edu.au |
kylie.shaw@newcastle.edu.au |

3) ACUTE EXERCISE AND MEMORY: THE ROLE OF TYPE AND TIMING
Tomporowski P

The role of acute bouts of exercise on young adults’ psychomotor learning was
assessed in two experiments. In Experiment 1, 10 minutes of exercise performed
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immediately following pursuit-rotor training improved retention of tracking
movements, but only when measured 7 days following encoding and only under
exercise conditions that required complex decisions. In Experiment 2, 10 minutes of
exercise performed immediately prior to encoding did not significantly improve motor
learning. In both experiments, retention of motor movement was greater when
measured 24 hours and 7 days, as opposed to immediately, following encoding. The
mnemonic benefits of moderately vigorous complex physical activity appear to assist
a motor memory trace to transform from a fragile to a more persistent state. As will
be discussed, these findings parallel those observed with chronic exercise
interventions.
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3) COGNITIVELY ENGAGING PHYSICAL ACTIVITY AND COGNITIVE
PERFORMANCE: IS THERE A DOSE-RESPONSE RELATIONSHIP?
Schmidt Mirko (1) | Benzing Valentin (1) | Bonadimann Phil (1) | Martin-Niedecken Anna Lisa
(2)

In the present study, the assumption that there is a dose-response relationship
between the cognitive challenge of an acute physical activity bout and the
subsequently measured cognitive performance was tested. Moreover, potential
differential effects in one’s "need for cognition" were investigated. Overall, 48
students (age = 25.35 ± 3.22 years, 50% female) participated in this balanced withinsubjects design study. After measuring the maximum oxygen uptake capacity, the
need for cognition, and other background variables, the subjects went through four
experimental conditions: one sitting (low cognitive engagement), and three on a
cycle-ergometer with an individualized intensity level (65% HRR) varying in the
amount of cognitive engagement (low, medium, or high). During the 20-minute
intervention, cognitive and physical exertion, stress, and affect were measured with
questionnaires. After a five-minute cool-down, a computer-based Stroop task was
performed to measure executive functioning. ANOVAs revealed a successful
manipulation of the cognitive challenge, with conditions differing both in induced
stress and affective state. After controlling for the individual's need for cognition, a
dose-response relation between the cognitive challenge and cognitive performance
was detected. People with a high need for cognition benefit more from cognitively
demanding physical activities than people with a low need for cognition.
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Symposium #2:
Origins of manual skill
1) THE IMPACT OF OBJECT COMPLEXITY ON INFANT REACHING LATENCY
John P. Connell | Daniela Corbetta

Reaching is a crucial skill in infancy that allows them to interact with and explore
their environment. As infants manipulate objects, they learn a great deal about their
physical properties however, we don’t know if infants attend to those object
properties prior to planning their reach. This study examined whether 9-month-old
infants’ reaching latencies are modulated by object complexity. We manipulated the
amount of information to process prior to reaching by using a plain rod as a simple
object, a drumstick as a two-part object, and a dumbbell as a three-part object.
Those objects were presented in a random order within the infant’s reach. We coded
the time elapsed between infants’ most recent look at the object prior to reach onset
and the first arm movement of the hand making contact with the object. We
predicted that if infants took into account the amount of object information prior to
reaching, latency to reach should be greater for the dumbbell than for the plain rod.
Preliminary results confirmed our hypothesis: latencies were scaled to the object
level of complexity. These findings suggest that at 9 months old infants may already
be sensitive to object properties in making their decision to reach.
Affiliation:
Department of Psychology, University of Tennessee, Knoxville, USA
Keywords:
Reaching, latency, object manipulation
Presenter and Abstract Info
John P. Connell | jconnel3@vols.utk.edu
Author Email: jconnel3@vols.utk.edu | dcorbett@utk.edu

2) DEVELOPMENT OF FLEXIBILITY DURING REACHING MOVEMENTS
Christiane Lange-Keuttner

The reaching responses and arm movements of 12 infants (consisting of two age groups,
16 and 20 weeks) were recorded when reaching out in a peek-a-boo task (PBT) and A-B-A
trials whereby objects travelled across a 60cm distance and back again using the
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Qualisys motor tracker system. We compared the two age groups, specifically looking at
the separate components of the arm (shoulder, elbow, wrist, hand) in relation to each
other and in relation to a toy, which was also marked with a movement tracer. The
flexibility of the arm was significantly improved between the two age groups indicated
by decreasing correlations between the arm segments.
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3) MOTOR FOUNDATIONS OF TOOL USE
Jeffrey J. Lockman

Tool use has often been attributed to a cognitive advance in representational or
causal thinking, in which one object can be employed as a means to accomplish a
desired goal (Piaget, 1954). This view, however, neglects consideration of how motor
development and physical practice contribute to the emergence of tool use. Here, we
consider percussive behaviors as a model system to understand how early infant
actions transition into tool use. We report a series of studies with infants in which we
use motion-tracking technology to study arm trajectories during percussive action.
Results indicate that infant banging becomes tuned for hammering by the early part
of the second year. Younger infants strike objects against surfaces with variable and
indirect arm trajectories. By the early part of the second year, however, trajectories
become straighter and cover less distance. Collectively, these changes suggest that at
a time when infants are not yet using tools, their arm movements are becoming tuned
for tool use through self-generated physical activity from banging objects over many
months. We conclude by discussing how early forms of tool use may be rooted in
sensorimotor experience and physical activity, which enable infants to control arm
movements for instrumental ends.
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4) INFLUENCE OF DYNAMICAL CHANGES IN INFANTS' ACTION AND STRATEGY
SELECTION IN THE DISCOVERY OF TOOL USE
Lauriane Rat-Fischer(1) | S. Forestier (2) | P.Y. Oudeyer (2) | K. Plunkett (3) | M. Hamer (3)
| A. Kacelnik (4)

The development of tool use in children is a key question for understanding the
development of human cognition, and in particular to understand how we explore,
evaluate and select alternative strategies when solving problems. In this study, we
explored how curiosity-driven exploration could be at play in the developmental
discovery of tool use. We tested 30 21-month-old infants in a sequential-tool task in
which they were asked to retrieve a salient toy stuck in a tube, which could only be
done by sequentially inserting at least two blocks within the tube to push the toy out.
While the task was designed to attract infants' attention toward the toy, many infants
changed the goal of the task and explored the apparatus using various strategies,
sometimes leading to discover the initial solution while pursuing another goal. We
conducted a detailed video analysis to explore the dynamic of action and strategy
selection as infants changed their goals. Our work joins the Overlapping Waves Theory
(Siegler, 1996), according to which the choice of a strategy at a given time is strongly
bound with past experience, in particular with its efficiency in various contexts
together with the constant learning of new strategies across development.
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Symposium #3:
Water competence of young children
(initiative from the AIESEP early years SIG group)
1) RELIABILITY OF THE CEREKI WATER COMPETENCE TESTING BATTERY
Jidovtseff Boris | Boulanger Julie | Dheur Caroline | Vidal Andora

Assessing water competencies is critical during childhood since this period is very
favorable to the development of specific skills such as swimming. An original water
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competence testing battery, developed at the CEReKi, has been validated in 2017 by
experts. The present research aims to verify its reproducibility. To explore its
reproducibility, we submitted the testing battery twice to a sample of 170 children
aged from 3 to 8 years old. The design of the protocol allowed to investigate inter and
intra-evaluator reproducibility. Our results reveal good to excellent level of
reproducibility with an agreement superior to 80% in most of the items. Interevaluator reproducibility was a little lower than the intra-evaluator reproducibility.
Global score present excellent results with very high coefficient of correlation
(r=0.98) and low coefficient of variation (CV= 6.2%). However, it is necessary to pay
attention on the elements of variability and to insist on the precision and the
understanding of the instructions for a few items. Moreover, the battery is quite long
and need for simplification. In conclusion, the CEReKi water competence testing
battery seems reliable and presents the required characteristics to become a relevant
tool for researchers and practitioners.
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2) FACE VALIDITY OF THE PICTORIAL SCALE OF PERCEIVED WATER
COMPETENCE
Morgado, L. (1) | Martelaer, K. (2) | Costa, A. M. (3) | Sääkslahti, A. (4) | Howells, K. (5) |
Barnett, L. (6) | D'Hondt, E. (1) | Jidovtseff, B. (1)

The research aims to investigate the face validity of a pictorial scale assessing
perceived water competence among 4 to 10 year old children. One hundred and
seventy-five children will participate in the study. The pictorial scale is composed of
17 situations analyzing all the aquatic fundamentals related to learning to swim and
the risk of drowning. Each situation is illustrated with 3 distinct drawings
corresponding to three levels of progression: 1) not able; 2) in progression and 3)
able. Children must be able to understand the verbal instructions in French. The face
validity will consist of analyzing children’s comprehension of the pictorial scale.
Children will be interviewed at school in an isolated quiet place for a period of around
20 minutes. Each interview will start with an explanation of the procedure to the
children and will be recorded by a voice recorder. The questionnaire includes four
identical questions for each situation that focus on 1) children’s knowledge of the
situation; 2) children’s ability to understand the level progression in the pictures; 3)
children’s explanations about the pictures classification and 4) children’s perceived
level of competence in the situation. The results of the investigation will be
presented at the symposia.
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3) RELATIONSHIP BETWEEN CHILDREN’S AND PARENTS’ PERCEIVED WATER
COMPETENCE OF THE CHILD
De Martelaer, K. (1, 2) | Van der Linden, E. (1) | Buelens, L. (1) | Stainier, J. (1) | D’Hondt,
E. (1)

The dynamic interaction between individual, task and environment (constraints model
of Newell, 1986) shapes different sets of probabilities toward swimming and/or
drowning (Langendorfer, 2011; Quan et al. 2015). Therefore a realistic perceived
water competence is useful for increasing motivation in aquatic activities and for the
prevention of drowning. The adequacy of the protective capacity of actual water
competence can be confounded by one's perception of their (children's) water
competence, in general and more specifically related to the environment during
aquatic recreation. Therefore, the purpose of this study is to examine the relationship
between children’s and parents’ perceived water competence of the child in a
swimming pool, using the pictorial scale with 17 items/skills scored on a three-point
Likert score (Jidovtseff et al., 2018; Morgado et al., 2018). In the future also other
environmental conditions (open water, see) will be studied.
It will be analyzed if this relationship varies according to the child’s gender and/or
age (6-9 y) and according to the gender of the parent. Secondarily, the association of
the parental perception of their child’s water competence with the ‘freedom’ they
grant in, on and around water will be examined. Children and (one of) their parents
are recruited by means of convenience sampling (n=100). More specifically, registered
participants of four swimming schools, located in the province Brabant (Belgium),
were invited to participate in this study. Every child that meets the eligibility criteria
and has written informed consent from his/her parents or legal guardian is included.
Results will be presented at the symposium.
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4) AQUATIC COMPETENCE - ‘ADDING CAPITAL’ TO YOUNG CHILDREN’S
Costa, A. M. (1, 2) | Garrido, N. D. (2,3) | Campaniço, J. (3) | Silva, A. J. (3, 4)

Learning to swim can prove to be a liberating motor experience for children, as it
allows them to acquire new motor behaviors in distinctive environmental conditions.
Furthermore, while no progressive aquatic program can truly make a child “drown
proof,” they can reduce the risk of drowning. However, it is not enough to have more
children swimming, without ensuring that they do it with quality. Based on scientific
evidence, we will describe in this symposium the Portuguese
pedagogical model for teaching and technical improvement in swimming, that was
recently adapted by the International Swimming Federation (FINA) as a reference
model in the "swimming for all, swimming of life" project. According to our
experience, proper environment conditions in a swimming pool can be particular
crucial to learning effectiveness. Consequently, quality in swim schools, how to
enhance and to evaluate it, has been placed high on our agenda. Additionally, we also
consider that learning swimming should be part of the general education for every
child. For that reason, our strategic framework to support swimming schools and
national authorities to implement aquatic competence and water safety goals within
the school curriculum will also be addressed
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Symposium #4:
Active school communities? Concept, efficacy,
effectiveness and feasibility of the community-based
primary school physical activity intervention Healthy
Children in Sound Communities
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1) HEALTHY CHILDREN IN SOUND COMMUNITIES’ – A MULTI-COMPONENT
COMMUNITY-BASED INTERVENTION APPROACH TO FOSTER PHYSICAL
ACTIVITY IN CHILDREN
Dreiskämper, Dennis (1, 2) | Utesch, Till (1) | l’Hoir, Monique (3) | Henning, Lena (1) | Naul,
Roland (1, 2)

The aim of the intervention program healthy children in sound communities (HCSC) is
to implement a strategy to prevent and promote a healthy lifestyle in order to
counteract current motor deficits and obesity in elementary school children. A weekly
schedule including curricular and non-curricular physical and health education lessons
is established to foster daily physical activities (Naul et. al, 2012). In a first project
phase, four cohorts with 1212 German and 733 Dutch children participated in the
project for four years. Children took part annually in a motor test including BMI,
coordination and fitness and surveys about life-quality, media consume, physical
activity, physical self-concept and class-climate. Parents filled out a questionnaire
about nutrition and physical activity twice (grades 2+4). Significant changes not only
for motor development but also for media screen time, parents` behavior and
attitudes, and physical activity (e.g., school way) can be shown (ps < .05).
Intrapersonal evaluations of physical self-concept and group climate are stable on a
high level and show significant correlations with BMI and motor abilities. Significant
risk indicators for high BMI and physical inactivity on different levels (schools,
parents, children) could be identified. The results underline the impact of multicomponent community-based intervention programs including quality physical
education to support an active and healthy lifestyle of children.
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2) EFFECTIVENESS AND FEASIBILITY OF THE COMMUNITY-BASED PHYSICAL
ACTIVITY INTERVENTION HEALTHY CHILDREN IN SOUND COMMUNITIES
(GER/PL)
Henning, Lena (1) | Dreiskämper, Dennis (1, 2) | Utesch, Till (1) | Becker, Silke (3) |
Zimmer, Annegret (3) | Naul, Roland (1, 2)

This intervention study examines the effectiveness and outlines the feasibility of the
HCSC concept in a German-Polish setting and show results from 940 primary-school
children aged 6 to 10 years. In this presentation we will illustrate the characteristics
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of the adaption of HCSC to the German-Polish border region. Further, we will discuss
the benefits of an online database, which provides information about the
development of physical fitness and coordination on an individual and class level
shortly after data input.
Coordination and physical fitness are measured once a year by a short version of the
HCSC motor test consisting of five items (t1, t2 finished, t3 June 2019). Analyses show
significant increases in speed (20m sprint: F(1, 697) = 170.81, p < .001,?2 = .20),
coordination (standing on one leg: F(1, 484) = 25.39, p < .001,?2 = .05) and strength
(throwing a medicine ball: F(1, 699) = 31.35, p < .001,?2 = .04; standing broad jump:
F(1, 698) = 13.68, p < .001,?2 = .02) compared to reference norms. No differences are
found for cardio respiratory endurance (6min run) and BMI.
This study shows the effectiveness of the multi-component physical activity
intervention program HCSC. Further, feasibility of HCSC will be discussed on the bases
of surveys addressed to the participating PE teachers (early 2019) to reveal strengths
and limitations of the database.
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3) A COMPARISON OF A MULTI- AND SINGLE-COMPONENT SCHOOL-BASED
PHYSICAL ACTIVITY INTERVENTION ON BMI AND MOTOR DEVELOPMENT IN
PRIMARY SCHOOL
Utesch, Till (1) | Niehues, David (1, 2) | Dreiskämper, Dennis (1, 2) | Naul, Roland (1, 2)

The aim of this study is to examine the efficacy of a multi-component (Healthy
Children in Sound Communities-2, HCSC-2) physical activity intervention and compare
it to a school-based (Beweegweijs) concept in primary school-aged children. While
HCSC is characterized by a network of school’s physical education, community and
sport clubs, Beweegwijs focuses on within-school physical activity time. As
intervention outcomes, coordination (jumping sideways, balancing backwards), fitness
(6min run, 20m sprint, standing broad jump) and BMI were assessed once a year in
Germany and The Netherlands (t1-t4). Multilevel Growth Modelling was applied to
investigate individual developmental trajectories of more than 4,000 children under
two intervention and one control conditions. Results show more positive
developmental trajectories for BMI and four of five motor components (ps <0.001) for
HCSC compared the other groups. Only for coordination no significant differences
were found. This study demonstrates the advantages of a multi-component approach
with active school community networks as most promising strategy to counteract
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physical inactivity and weight problems in primary school in contrast to an only
school-based intervention program. Further, the incorporation of more behavioral
variables is recommended for future investigation of these types of interventions.
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Symposium #5:
The importance of early motor intervention for
learning and development
1) STORY TELLING AS MOTIVATING FACTOR FOR MOTOR TASK EXECUTION
IN PRE-SCHOOLERS: AGE-RELATED DIFFERENCES IN EFFICACY
Patrizia Tortella

Introduction and aims: Involvement in a mixed cognitive and motor task can be
difficult for preschool children, as in the case of the “figure eight” task (Sigmundsson
et al., 2015), where children are asked to run as fast as they can along an 8-shaped
trail with limited indications (only the two extremes of the number 8 and the crossing
are indicated on the floor). The task has several levels of difficulties as children run
at their best on a curved trail and they have to remember the path along continuously
changing directions.
Methods: To investigate about variables that may influence comprehension and level
of performance of the difficult task, we associated to the task a fantasy story.
Accordingly, part of the children was told that they were birds that had to fly from
their nest one one side of a mountain to catch food for their chicken, cross a river,
arrive to and circumnavigate the other mountain, cross again the river and come back
home. The mountains hosted a ferocious hawk who would kill any flying bird; but if
the child would run very fast it would become invisible and could fly very safely and
come back home with the food for the chicken.
Two groups of children of 4 and 5 years old were told the story; two additional groups
of children of the same age were asked to run but were not told the story. We
measured the time of execution of the correct task for the four groups.
Results: The impact of the story was positive and children run faster than their
“unmotivated” peers. Interestingly, motivated 4 y old children run faster than 5 y old
ones.
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Conclusion: The data indicate that environment (including motivation, relationship
with adult and peers) has relevant effects on motor performance in young children.
The data also suggest that motor skill assessment in small children is strongly
dependent on the context.
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2) DEVELOPMENTAL CASCADES: HOW NEW MOTOR SKILLS CREATE NEW
OPPORTUNITIES FOR EXPLORATION AND LEARNING.
Monika Haga

Designed aquatic-motor activities could have an impact upon motor development in
infants at different age-stages? Motor development is driven by involvement in
general physical activity and motor exercise, and is typically characterized by an
increase in the infant’s motor repertoire. Motor experiences are expected to affect
the development of gross motor abilities and the occurrence of developmental
milestones essential for everyday life, such as independent sitting and standing,
reaching and handling objects. Researchers have shown that infants (mean age 97
days) are able to conduct structured motor exercises in an aquatic environment across
several months and subsequently demonstrate gains in some aspects of motor
development i.e. demonstrating independent standing among putative non-standing
infants at age 4.2 months. Perspectives on developmental milestones suggest that an
infant’s ability to stand without support occurs at the age of 9–16 months. The two
exploratory tasks were part of a baby swimming routine, conducted over a period of
12 weeks (24 sessions), and the aim was to examine whether young infants (mean age
97 days) improved their performance in standing as measured by prolonged time-tostand. The data suggest that 3- to 5-month-old infants are capable of demonstrating
signs of motor learning in task specific standing. The results appear remarkable when
compared to the expected age required for other forms of independent standing.
Aquatic activity could also influence other milestones such as crawling, sitting and
walking.
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3) GROSS MOTOR SKILL DEVELOPMENT OF US PRESCHOOLERS: DEVELOPMENTAL DELAY DOES NOT DISCRIMINATE
Ali Brian (1) | Adam Pennell (1) | Sally Taunton (1) | Angela Starrett (1) | David Stodden (1)
| Candice Howard-Shaughnessy (2) | Jacqueline D. Goodway (3) | Danielle Wadsworth (4) |
Mary Rudisill (4)

Background: Developmental delay (DD) in motor competence (MC) may limit a child’s
ability to successfully participate in structured (e.g., physical education, games,
sports) and informal learning/social opportunities (e.g., recess, free play) that are
critical to holistic development. However, other than normative references from over
18 years ago within the Test of Gross Motor Development, second edition (TGMD-2;
Ulrich, 2000) little is known regarding current MC levels in the United States (U.S.),
including motor DD prevalence. Sex, race, geographic region, socioeconomic status
(SES) and body weight status are purported to influence MC; Yet, few studies have
explored their influence in one sample. The purposes of this study were to explore MC
levels of U.S. children ages 3-6 years, report percentages of children demonstrating
DD, and investigate both within and across childcare site predictors of MC, including
sex, race, geographic region, SES, and Body Mass Index percentile (BMI%)
classification. Methods: This study was a secondary data analysis. Participants
included children (N = 580, girls = 296, boys = 284) aged 3-6 years (Mage = 4.97, SD
= .75) from Texas, South Carolina, Ohio, Louisiana, and Alabama. MC was assessed
using the TGMD-2 and the 25th and the 5th percentiles were identified as cutoffs for
DD. Results: Approximately 75% of the sample qualified as at-risk for DD (25th
percentile; M=16th percentile) and around 30% were found to have a profound DD (5th
percentile). In general, all groups (e.g., sex, race, region, SES) were prone to DD. In
addition, object control scores were found to differ by BMI% and sex. Conclusion: DD
in motor skills is an emerging epidemic that needs to be systematically acknowledged
and addressed in the U.S. Shifted norms based upon current data, may reveal a lower
standard of typical development which can have profound effects on factors that
support long-term health. We argue there may be a secular decline in American
children’s gross motor skill development.
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4) BABY SWIMMING: EXPLORING THE EFFECTS OF EARLY INTERVENTION ON
SUBSEQUENT MOTOR ABILITIES
Hermundur Sigmundsson

Our retrospective study on children’s participation in a specific aquatic program
showed that increased exposure to such programs was associated with superior
performance in gross and fine motor skills at age 4 years. Therefore, our previous
research suggests that structured early aquatic based motor experiences (120 minutes
per week) can result in improved motor development during the first 500 days of an
infant’s life. Aquatic movements are superior to other movements, as in the water,
movements can be executed which the infant cannot do otherwise. As such, infants
develop movement patterns over and above those in other activities common for this
age group (i.e. floor play). It is our premise that these more advanced and mature
movement patterns, beyond what is normally possible, accelerates the developmental
process and associated benefits. Hence, such an aquatic program could initiate a
developmental cascade that results in increased opportunities for learning and
experience.
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Symposium #6:
Towards a better understanding of perceived motor
competence in young people: theoretical and
practical considerations
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1) A SYSTEMATIC REVIEW AND META-ANALYSIS OF THE RELATIONSHIP
BETWEEN CHILDREN’S AND ADOLESCENTS’ ACTUAL AND SELF-PERCEIVED
MOTOR COMPETENCE
An De Meester (1) | Lisa Barnett (2) | Ali Brian (3) | Femke Van Duyse (1) | Megan Irwin (3) |
David Stodden (3) | Eva D’Hondt (4) | Judith Jimenez (5) | Leah Robinson (6) | Steve Bowe
(2) | Matthieu Lenoir (1) | Leen Haerens (1)

This study aimed 1) to summarize scientific evidence on the relationship between
children’s and adolescents’ (i.e., 3 yrs - early 20s) actual and perceived motor
competence (AMC; PMC) and 2) to explore factors that may impact the strength of
this relationship. A systematic search of 5 electronic databases was conducted and 75
studies met the criteria. There was great variety in the operationalization and
measurement of AMC and PMC among studies and several studies showed considerable
risk of bias on at least one of the six assessed criteria. Overall effect size (ES) analysis
suggested that AMC is related to PMC (ES = .28 [.22, .33]; Q = 777.10, p < .001; I2 =
91%). Despite a tendency for the ES to be larger with increasing age, there was no
significant difference in ES between different age groups (F[3,285] = 2.415; p = .67)
or between boys and girls (F[2,288] = .502; p = .606). It is recommended to conduct
more longitudinal and intervention studies, including in adolescents and young adults,
to explore causal relationships between AMC and PMC and to examine whether the
relationship between both strengthens with increasing age.
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University of South Carolina, USA | (4) Department of Movement and Sports Sciences, Vrije
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2) HOW THE CHOICE OF MEASURING INSTRUMENT IMPACTS THE STRENGTH
OF THE RELATIONSHIP BETWEEN CHILDREN’S ACTUAL AND PERCEIVED
MOTOR COMPETENCE.
Ryan S. Sacko (1) rsacko@citadel.edu | An De Meester (2) | Megan Irwin (3) | Chelsee Shortt
(3) | David F. Stodden (3)

Evidence of positive associations between children’s actual and perceived motor
competence (AMC; PMC) is well established, however, the strength of associations
vary across studies that use various PMC and AMC assessments. This study examined
associations among scores from two commonly used AMC and three PMC that were
measured on the same children. AMC measures were the Test of Gross Motor
Development-2 (TGMD-2; gallop, hop, jump, catch, kick, throw) and the
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Körperkoordinationstest für Kinder (KTK). PMC was measured using three different
questionnaires: the Pictorial Scale of Perceived Competence (PSPC – Harter et al.,
1984), the pictorial scale of Perceived Movement Skill Competence (PMSC – Barnett et
al., 2016) and a modified version of the Physical Self-Confidence Scale (PSCS –
McGrane et al., 2015). Pearson’s correlations were used to examine the strength of
associations between each AMC assessments and each respective PMC assessment (6
different correlations). Preliminary results from 52 children (52% boys, n=27) aged 6-8
years (Mage = 7.9±.0.7) demonstrated moderate correlations between the TGMD-2
and PSCS (r =.37, p<.05) and between the KTK and PMSC (r =.32, p<.05). No other
correlations were statistically significant. These initial results highlight potential
measurement issues with examining relationships between AMC and PMC.
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3) THE ROLE OF PERCEIVED MOTOR COMPETENCE AND PERCEIVED
PHYSICAL FITNESS IN THE RELATIONSHIP BETWEEN ACTUAL MOTOR
COMPETENCE AND PHYSICAL ACTIVITY IN EARLY ADOLESCENTS: A
MEDIATION ANALYSIS
Isaac Estevan (1) | Till Utesch (2) | Cristina Menescardi (1) | Javier Molina-García (1) | Lisa
Barnett (3) | Farid Bardid (4, 5)

Although perceived physical competence (PC) is positively associated with actual
motor competence (MC) and physical activity (PA), the strength of these associations
varies across studies potentially due to measurement differences. PC has been
assessed with various instruments that capture certain aspects of physical selfperception such as perceived motor competence (PMC) and physical fitness (PPF).
This study investigated if PMC and PPF correlated with MC and mediated the
relationship between MC and PA differently. A total of 236 early adolescents aged 1014 years participated. PMC and PPF were assessed via adapted forms of the Perceived
Movement Skill Competence and Physical Self-Competence, respectively. MC and PA
were measured using the Körperkoordinationstest für Kinder and Physical Activity
Questionnaire for adolescents, respectively. PMC and PPF were associated with MC to
the same degree (rs = .36, p < .01) and both mediated the relationship between MC
and PA (?s = .22, ps < .01). These findings suggest that early adolescents may not
perceive their MC and physical fitness differently. Future research should consider
how PC is defined and operationalised, and adopt aligned instruments of PMC and MC.
This will enable a better understanding of the role of PC in MC and PA.
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Symposium #7:
Gross motor coordination & friends. A multifaceted
and multicultural perspective
1) WHAT EXACTLY DO WE KNOW FROM GROSS MOTOR COORDINATION
LONGITUDINAL STUDIES?
José Maia

Main issues surrounding longitudinal designs, proper analyses as well as putative
covariates will be tackled. This approach is based on two main pillars concerning
substance and methodology in longitudinal research (with GMC): (1) a longitudinal
method concerns the study of intraindividual change and interindividual patterns
(differences as well as commonalities) of intraindividual change (Bates &
Nesselroade, 1979); (2) the ideal longitudinal research is characterized by the
seamless integration of a well-articulated theoretical model of change, an
appropriate temporal design, and a statistical model that is an operationalization of
the theoretical model (Collins, 2006). Based on these pillars I will present an
historical overview, with a critique, of available longitudinal data from Germany,
Portugal and Belgium. Then, I will illustrate the use of multilevel modeling to address
how children GMC narratives change with more complex modeling of their
intraindividual change. Finally, two short notes will be addressed. The first is a future
challenge for investigating GMC development since it is in itself systemic (multivariate
and multicomponent) and should probably be investigated and modelled as such. The
second is a question: are there “critical/sensitive periods” in GMC? If there are, two
ideas will be presented to tackle the question.
References:
Bates, P. B., & Nesselroade, J. R. (1979). History and rationale of longitudinal
research. In J. R. Nesselroade & P. B. Bates (Eds.), Longitudinal research in the study
of behavior and development. (pp. 1-39). New York: Academic Press.
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Collins, L. M. (2006). Analysis of longitudinal data: the integration of theoretical
model, temporal design, and statistical model. Annu Rev Psychol, 57, 505-528. doi:
10.1146/annurev.psych.57.102904.190146
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2) GROSS MOTOR COORDINATION, PHYSICAL FITNESS, PHYSICAL ACTIVITY
AND METABOLIC SYNDROME. STORIES FROM TWIN AND SIBLING STUDIES
Sara Pereira

Gross motor coordination, physical fitness and physical activity are evolving concepts.
Further, available data and systematic reviews provide substantial evidence
supporting networks of these complex phenotypes with health outcomes (Janssen &
Leblanc, 2010; Barnett et al., 2016). We will address these issues. To start with, we
will briefly present the twin and sibling designs, their strengths and weaknesses, and
well as their wide-reaching applications (Plomin & Daniels, 2011). Then, we will
present some of the most important findings with gross motor coordination physical
activity and fitness as well as metabolic syndrome using twins and siblings. Finally, we
will also labor with the sibling design within the multilevel model template (subjects
nested within sibships), allowing the investigation of sibling resemblance in gross
motor coordination, physical fitness and metabolic syndrome as well as their links
with biological, behavioral and environmental characteristics. This talk will also be a
brief summary of my PhD adventure.
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3) HOW SOUND IS THE ALLOMETRIC APPROACH TO BETTER ILLUMINATE
CHILDREN GROSS MOTOR COORDINATION RESULTS?
Marcos André

As children grow they change in size, composition and proportionality. Differences in
children GMC must also consider this fact. As such, the allometric approach will be
tackled. Generally speaking, it expresses, in simple mathematical terms, the extent
to which a variable (eg, physiologic, anatomic, or temporal) is related to a unit of
body size, as size increases (Rowland, et al.1995). Several examples with children
motor performance from different countries will be briefly presented. (Beunen, et
al., 200; Nevill, et al., 2009). Then, we will detail on a recent report using this
approach with longitudinal data on GMC - the association between the most
appropriate body-size and shape characteristics, as well as a variety of physical
performance variables with GMC. Finally, we will show that there is a hierarchy of
fitness components that best associates with GMC changes - static strength, speed,
agility, aerobic capacity, and flexibility. Further, paying attention to these modifiable
fitness components may translate into increases in children’s health status, as well as
reduce the frequency of children with low motor coordination.
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4) HOW CONSISTENT ARE ENVIRONMENTAL “EFFECTS” ON PHYSICAL
GROWTH, PHYSICAL FITNESS AND GROSS MOTOR COORDINATION?
Carla Santos

Humans vary in a multitude of phenotypes, and this fact is mostly seen during
childhood and adolescence. The complex dance of genes and environments are usually
credited to explain why they vary in so many different ways. Some suggested that we
differ because of our adaptive mechanisms expressed on phenotypic plasticity in
response to environmental conditions (Frisancho, 2010; Kuzawa & Bragg, 2012). In my
talk I will focus on environmental factors (Baker, 1966). Firstly I address their
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meaning and manifold expressions. Secondly, I will move to their putative "effects" on
children and adolescents´ physical growth, physical fitness and gross motor
coordination when living in developing countries. Thirdly, I will tackle data from
Peruvian children and adolescents living at sea level, Amazon jungle (rain forest) and
high altitude. Accepted “effects” of these living conditions will be explored. Lastly, I
will briefly walk the audience through my “adventure” in Peru: involvement in
research, and reporting on regions from different altitudes, and how this Peruvian
experience is shaping my way to better understand my PhD data.
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Symposium #8:
Evaluation, understanding and practice of creativity
on children’s motor development
1) CREATIVITY AND MOTOR LEARNING: FOCUS ON DRAWING
Chris Lange-Küttner

Previous research showed that the Common Region Test (CRT) is useful for predicting
children’s visual memory as object-place binding predicts better object memory and
objects-area binding predicted better place memory (Lange-Küttner, 2010a, 2010b,
2013). The CRT is especially useful to predict visual memory when children learned to
remember new shapes in different places (Lange-Küttner & Küttner, 2015). In the
current study, the expected age trend occurred in typically developing (TD) children
with a decrease of object-place binding and an increase in objects-area binding
strategies. Correlations between CRT and Bender Gestalt tests in TD children showed
more advanced spatial binding occurring in children with better perceptual, motor,
planning (drawing) and visual memory skills. However, children with autism spectrum
disorder (ASD) and attention deficit hyperactivity disorder (ADHD) showed a
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significantly increased rate of unsystematic binding compared to TD children.
Correlations with the Bender Gestalt tests showed that only the motor score appears
to play a role in the CRT score in children with special needs. Children with ASD
presented with the immature Type I unsystematic binding which included objectplace binding, while children with ADHD showed the age-independent unsystematic
Type II overinclusive area binding which was overriding the Gestalt-like properties of
proximity and similarity.
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2) CREATIVITY AND PHYSICAL ACTIVITY: FOCUS ON MINDFUL MOVEMENT
Antonio De Fano, 1,2 | Caterina Pesce, 2 | Tal Dotan Ben-Soussan, 1

Understanding which kind of physical activity (PA) has better impact on children’s
creativity is particularly important due to its relevant role for several aspects of
human life, such as problem solving, innovation, and development. Different
creativity-related psychological constructs have been developed, included that of
divergent thinking (DT). So far, aerobic training results to be the most studied form of
PA in relation to children’ cognition, and different studies reported beneficial effects
on DT. A potential mediation mechanism that might explain, at least in part, the
causal relationship between aerobic training and DT is the change in executive
functions (EFs). In fact, several studies reported a beneficial effect of aerobic training
on EFs, which are believed to underlie DT. However, scientists have recently shown
that non-aerobic forms of PA also positively affect EFs and DT. Among the non-aerobic
forms of PA that showed such positive benefits, there is a relatively new category
named Mindful Movement (MM), such as the Quadrato Motor Training. However, only a
few studies have been conducted on children population so far. Despite the fact that
the current line of research is in its beginning, MMs seems to be an useful solution to
improve children's creativity, even in a school setting.
Affiliation:
1 Research Institute for Neuroscience, Education and Didactics, Patrizio Paoletti Foundation, Assisi,
Italy, 2 University of Rome Foro Italico, Rome, Italy |
Keywords:
Creativity; Divergent thinking; Physical Activity; Mindful Movement; Children
Presenter and Abstract Info

Antonio De Fano, 1,2 | a.defano@fondazionepatriziopaoletti.org
Author Email: a.defano@fondazionepatriziopaoletti.org

3) CREATIVITY AND MOTOR STRATEGIES: FOCUS ON TEAM SPORT
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Daniel Memmert

The statements of the German national coach and World Cup Winner 2014 Jogi Löw
substantiated the particular importance of tactical creativity in soccer: “Creativity
and playful class should be the new German virtues”. First empirical evidence from
the World Cup 2010 and 2014 demonstrated that the closer actions took place to the
goal, the more creative they were evaluated as. The objective of this talk is to give
an overview of literature on tactical creativity in team sports. After defining and
exposing the relevance of tactical creativity in team sports, the advantages and
disadvantages of different tests (video tests, game test situations) which measure the
tactical creativity will be compared to each other. The main focus of the talk lies on
sport activities, coaching, and training environments to foster tactical creativity in
youth sports. Here, I will introduce the tactical creativity approach (TCA, Memmert,
2015) for team sports which is based on extensive research and can be seen as the
basis for the development of tactical creativity. The TCA distinguishes between a
micro level (process) and a macro (content) level. The former points towards the
mechanism and psychological processes in the respective training situation (micro
rules) that lead to the generation of creative ideas and the latter towards the
organizable environmental training conditions that can be steered by teachers and
coaches (macro rules). The TCA focuses on seven methodological principles that
foster tactical creativity in team sports. All these principles (1-dimension games,
diversification, deliberate practice, deliberate play, deliberate coaching, deliberate
memory, deliberate motivation) are discussed on the basis of an empirical
background. This talk is enclosed by potential directions for future research with link
to other research topics.
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4) CREATIVITY AND MOTOR PERFORMANCES: FOCUS ON SPORTS ACTIVE
ENVIRONMENT
Nuno Leite

Creative behavior is a higher-order disposition in the sports domain. Creativity
inspires players to achieve remarkable behaviors that contribute to sports upgrade
and the key is encouraging it during the youth development. Nevertheless, the
creativity boost is a holistic process that underpins complex interactions among
several domains. Recently, the Creativity Developmental Framework (CDF) has been
proposed as a suitable reference that provides general guidelines to nurture creative
behavior in team sports (Santos, Memmert, Sampaio & Leite, 2016). Derived from this
framework emerged a sports-based training program, called Skills4genius, intended to
empower the children’s creative predisposition (Santos, Jiménez, Sampaio & Leite,
2017). The program findings revealed interesting results in the development of
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creative thinking, motor performance, and in-game creativity in children. Under
certain practice conditions, the sports environment is ideally suited for fostering
skillfulness behaviors. Overall, the Skills4genius could be easily integrated into the
physical education curriculum and club structure as creativity continues to be
underdeveloped.
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Symposium #9:
Towards a better understanding of the motorcognition link in typically developing children
1) MOTOR PERFORMANCE AND EXECUTIVE FUNCTIONING: STABILITY AND
PREDICTION DURING EARLY CHILDHOOD
Suzanne Houwen | Gerda van der Veer | Erica Kamphorst | Marja Cantell

Previous studies have shown that children’s ability to move has important implications
for their cognitive and social development. Given the importance of motor
functioning for developmental outcomes, it is crucial to know more about the nature
of its development. In this respect, both stability and change are important concepts.
However, evidence on the stability of individual differences in motor skills, especially
in preschool children, is sparse and contradictory. This study examines stability in
motor performance and its predictive value for executive functioning in preschoolers
and is part of the longitudinal project ‘Motor, Executive functioning, Language, and
LEarning outcomes (MELLE)’. Children aged 3 to 4 years with an IQ > 70, no visual
and/or auditory impairments, and no suspected or diagnosed neurological or medical
condition have been recruited into the study. Between April 2016 and July 2018
approx. 75 children have been assessed at three time points, six months apart, on
measures of motor functioning (Movement Assessment Battery for Children – 2) and
verbal and nonverbal measures of executive functions (i.e., inhibition and working
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memory). We are currently in the process of analyzing the full dataset. The results
will be presented at the conference.
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2) EASY AND DIFFICULT MOTOR TASKS ARE DIFFERENTIALLY RELATED TO
EXECUTIVE FUNCTIONS IN HEALTHY 5- TO 6-YEAR-OLDS
Michelle Maurer | Claudia M. Roebers

Different lines of evidence suggest specific associations between motor control and
executive functions (EF) in childhood. Comparatively little is known about the precise
nature of this relationship. In our view, the challenges and demands inherent in any
motor task contribute to the motor-EF linkage to a substantial extent. We
hypothesized that simple motor coordination tasks should have fewer shared
processes with EF compared to novel, complex motor tasks. The aim of the present
study was to experimentally approach the interplay between motor control and EF in
healthy kindergarten children by differentially addressing easy and difficult fine and
gross motor tasks and its relation to EF. In a within-subject design, n= 124 children
were tested on three EF tasks and 12 motor tasks of varying difficulty. Results
replicated the relatively well established motor-EF link. Interestingly, the difficult
gross motor tasks were significantly stronger correlated with EF compared to the easy
gross motor tasks, whereas both the easy and difficult fine motor tasks were
significantly associated with EF. The findings suggest that challenging fine and gross
motor tasks involve EF substantially, which leads to a stronger association with EF
compared to easy motor tasks.
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3) MOTOR COORDINATION AND EXECUTIVE FUNCTIONS: HINTS FOR A
DEVELOPMENTAL DIFFERENTIATION? A COMPARISON OF 6- AND 10-YEAROLDS
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Claudia M. Roebers | Nicole Oberer | Laura Dapp

Most researchers would nowadays agree that there is a substantial link between motor
coordination, on the one side, and executive functions, on the other side. However,
recent studies suggest that this link may be age-dependent. That is, the motor-EF link
is closer in younger compared to older children and this pattern has been suggested to
mirror a developmental differentiation of the two domains. In the to-be-presented
study, confirmatory factor analyses will be presented, including two large samples of
6- and 10-year-olds. In both sample, the identical fine and gross motor skills were
assessed with three tasks tapping each latent variable. Additionally, the three core
executive functions were measured (inhibition, shifting, and updating). Results
revealed very strong correlations between the three latent variables (fine motor
skills, gross motor skills, and executive functions) in the younger sample. Although
the links were found to be somewhat lower for the 10-year-olds, there were still
highly significant intercorrelation among the variables of interest. The results will be
discussed with regard to the assumed differentiation of motor and cognitive skills over
the course of development and the theoretical and practical implications.
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4) LEARNING BY MOVING: EFFECTS OF AEROBIC AND COGNITIVELYENGAGING PHYSICAL ACTIVITY ON COGNITIVE FUNCTIONS WITH A
CLUSTER RCT
E. Hartman (1) | A. Meijer (2) | I.M.J. van der Fels (1) | M. Königs (2, 3) | C. Visscher (1) |
R.J. Bosker (4) | J. Oosterlaan (2, 3)

Physical activity may have positive effects on children’s cognitive functions. This
study examines which type of intervention (aerobic, AI vs. cognitively-engaging
coordinative exercises, CEI) has the most beneficial effects on children’s cognitive
functions, and whether these results are influenced by time in moderate-to-vigorous
physical activity (MVPA), baseline levels of cognitive functions and organized sport
participation. A cluster randomized controlled trial was implemented in 22 primary
schools (N = 891 children; 8-10 years). Intervention groups followed a 14-week
program, four lessons a week. The control group participated in regular physical
education. Cognitive functions were assessed using standardized tests, and time spent
in MVPA with accelerometers. Multilevel models showed no main effects of the
interventions on cognitive functions. However, interaction effects demonstrated
stronger effects for higher-functioning children on information processing and
interference control after CEI. Children that spent more time in MVPA in CEI or AI had
stronger intervention effects on working memory. Likewise, participation in organized
sports was associated with stronger intervention effects on information processing
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after CEI. In conclusion, baseline cognitive functioning, time spent in MVPA, and
participation in organized sports seem to be more important factors for the
effectiveness of physical activity than the type of activities in itself.
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5) MOTOR PROFICIENCY, CREATIVITY AND COGNITION: DOES A HISTORY OF
ENRICHMENT IN PRIMARY PHYSICAL EDUCATION MATTER?
Antonio De Fano (1) | Rosalba Marchetti (2) | Caterina Peisino (3) | Tal Dotan Ben-Soussan
(1, 4) | Giancarlo Condello (5) | Caterina Pesce (6)

The absence of specialist teachers for primary physical education (PE) constrains the
exploitation of its educational potential. To capitalize on limited resources for
providing meaningful PE experiences with external specialist teachers, it is relevant
to understand when and how long these experiences should be provided along the
early school years to reap largest motor and cognitive benefits. The present study
with post-only design examines whether children exposed to different PE experiences
during the primary school years reach different levels of motor and cognitive
development. Participants were 120 children aged 10-11 years, who at school start
(age 5-6 years) were class-randomized to either (1) a specialist-led enriched PE
programme for the entire primary school cycle, or (2) for the first two or (3) last two
years, followed/preceded by generalist-led traditional PE, respectively, or (4)
traditional PE only. In the last school year, they were assessed for motor proficiency
(Athletic Skills Track), motor creativity (Divergent Doing task), core executive
functions (modified Flanker task and n-back task), and spatial cognition (Line
Bisection task). We will test group differences related to past PE experience and
evaluate the contribution of motor proficiency and cognitive function to eventual
group differences in the development of motor creativity
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Symposium #10:
Body representation: the foundation of physical
activity
1) HOW DO INFANTS EXPLORE THEIR OWN BODIES AND PERIPERSONAL
SPACE IN THE FIRST 2 MONTHS OF LIFE?
Daniela Corbetta (1) | John Connell (1) | Matthew Clark (1) | Abigail DiMercurio (1) |
Marianne Jover (2)

Self-generated touches to the body or supporting surface are the first behaviors
infants can use to learn about their own body and its range of action in relation to
their immediate environment. These self-generated behaviors are considered
essential for the development of later goal-directed actions, however, little is known
about how these early spontaneous touches develop during the first 2 months of life.
In this study, we followed six infants weekly in varied naturalistic 5-minute sessions as
they laid alert in supine from the age of 3 weeks until they acquired head control. We
found that infants actively engaged in self-touch and spent about 50 percent of the
time moving their hands from one touch location to the next. In earlier weeks, infants
also engaged more often in complex, continuous touches spanning multiple areas. We
suggest that infants are active explorers of their own body and peripersonal space
from day 1 and that these early self-generated and deeply embodied sensorimotor
experiences form the critical foundation from which future behaviors develop.
Affiliation:
Department of Psychology, The University of Tennessee, Knoxville, TN, USA | (2) Université AixMarseille, Centre PsyCLE, Aix en Provence, France
Keywords:
infant, motor behavior, tactile stimulation
Presenter and Abstract Info

Daniela Corbetta (1) | dcorbett@utk.edu
Author Email: dcorbett@utk.edu | jconnel3@vols.utk.edu | mclark48@vols.utk.edu |
adimercu@vols.utk.edu | mjover@utk.edu

2) THE DEVELOPMENT OF BODY KNOW-HOW DURING THE FIRST MONTHS
OF LIFE
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Eszter Somogyi (1) | Mollie Hamilton (1) | Lisa Jacquey (1) | Tobias Heed (2) | Matej
Hoffmann (3,4) | Francesco Mannella (5) | Vieri Santucci (5) | Gianluca Baldassarre (5) |
Jeffrey J. Lockman (6) | Jacqueline Fagard (1) | Kevin O’Regan (1)

We will present results from a series of studies investigating the factors that
contribute to the development of body know-how during the first months of life. One
possible mechanism could be that spontaneous self-touch behaviour, by provoking
'interesting' new effects, leads to represent these effects and then later re-activate
them as goals. To explore the role of self-touch in building the body schema, we
made biweekly recordings of 8 infants' spontaneous activities between 2 and 6 months
of age. Our hypothesis is that the body parts infants spontaneously reach emerge in a
pattern that is similar to the pattern of the development of their ability to localize
touch. A second possible factor that emerges in literature as contributing to the
development of body knowledge is externally provoked tactile stimulation. To explore
this hypothesis, we have followed the development of a group of 20 infants over a
period from 4 to 8 months of age, who received weekly (non-social) tactile
stimulation on their body. We expect that these infants will produce specific,
localized responses to touch earlier than infants who do not receive regular tactile
stimulation. We will propose a more global picture of how infants discover their
bodies during the first months of life.
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3) BODY REACHING
Jeffrey J. Lockman

Physical activity directed to the self rather than external to the self has been the
focus of little study. Nevertheless, self-directed actions such as reaching to the body
have great adaptive significance, enabling individuals to remove aversive stimuli,
scratch an itch or help develop a sense of self. Here, we consider the origins of body
reaching. We developed a new infant tactile localization task in which a small
vibrotactile target is placed on the body at different locations. We examine whether
infants reach to the target and how they do so. In a cross-sectional study, 7- to 21month-old infants (N= 78) were observed as they reached to vibrotactile targets on
the face or arms. In a subsequent longitudinal study, infants (N=24) in the first year
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(some starting at 2 months, observed every 2-3 weeks) were tested on their ability to
reach to different face locations.
Results across studies indicate that target localization emerged gradually. Infants
localized targets near the lips and on the hands before targets on other areas of the
face and arms. Results will be considered in relation to how self-directed activity
contributes to a functional understanding of body layout and potentially, a broader
sense of self.
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4) SCALE ERRORS IN EARLY CHILDHOOD: WHAT DO THEY TELL US ABOUT
HOW YOUNG CHILDREN REPRESENT THEIR BODIES IN SPACE?
Karl S. Rosengren

Young children sometimes attempt to perform actions that they cannot successfully
complete because their bodies are too large to be accommodated by the object that
they are interacting with. For example, a young child may attempt to sit
unsuccessfully on a tiny doll-sized chair. DeLoache, Uttal, and Rosengren (2004)
referred to these behaviors as “scale errors,” as children who attempt them do not
appear to be taking in to account the scale of the object with respect to the size of
their bodies. An overview of research examining these behaviors will be provided, as
well as some new research investigating the prevalence of these behaviors in home
environments. Taken together these studies provide converging evidence from
researchers using a variety of different methods that most, if not all, children
perform these scale errors in early childhood. The results will be discussed in terms of
what these studies suggest about young children’s representation of their bodies in
space, and how perceptual, cognitive, and motor systems interact in the everyday
physical activity of children.
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The interrelationship between motor, physical
activity and cognition: learning, exercise and
embodied cognition approaches
1) LEARNING GEOMETRY WITH WHOLE-BODY MOVEMENT
Maria Isabel Mourão Carvalhal (1) | Maria Cecília Costa (2) | Eugénia Almeida (1)

Learning math skills during elementary school are crucial to subsequent academic
success. Up to data, the research of embodied mathematical learning focused mainly
on the use of manipulative and hand gestures. This study investigated the effects of a
whole-body intervention on math/geometry among elementary school children. A
total of 71 children from the 4th year of three Portuguese primary schools (8-11yearold), participated in three instructional conditions on geometry knowledge: A
condition (GE) in which children performed geometric figures, geometric solids,
spatial skills with the whole-body, (G1) the same contents were developed using the
traditional way (pencil, paper) with the same teacher, and a condition (G2) the same
contents with the traditional way but with a different teacher. Geometry knowledge
was assessed using the National Mathematics Test applied at baseline, three months
after the intervention, and at a delayed test after three months without intervention.
Higher scores in the whole-body intervention group compared with the two control
conditions (p<0,001), as well as in the delayed test for GE (p< 0,000) were found.
These findings suggest the importance of embodied approaches in educational
contexts, especially teaching Mathematics, a subject with so many failures.
Affiliation:
(1) CIDESD,Universidade de Trás-os-Montes e Alto Douro, Portugal | (2) CIDTFF, Universidade de Trásos-Montes e Alto Douro, Portugal
Keywords:
Geometry, mathematics, teaching
Presenter and Abstract Info

Maria Isabel Mourão Carvalhal (1) | mimc@utad.pt
Author Email: mimc@utad.pt | mcosta@utad.pt | genalmeida@hotmail.com

2) MOTOR DEVELOPMENT, ACADEMIC ACHIEVEMENT, PERCEPTIONS OF
COMPETENCE AND BMI: THE IMPACT OF MASTERY CLIMATE
INTERVENTION IN CHILDREN WITH DCD, AT RISK OF DCD AND TYPICALLY
DEVELOP
Nadia Cristina Valentini

Children with motor impairments, lack the motor skills necessary to participate in
physical activity, and tend to spend more time observing than playing. Mastery
climate interventions have shown to positively impact children’s motor psychosocial
parameter, less is known regarding the impact of this climate on children with
Developmental Coordination Disorder (DCD), at risk of DCD and typically develop,
specifically on school achievements. This study examined the effects of Mastery
Climate (MC) intervention on the motor skill performance, daily activities, body mass
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index, physical activity, and school achievements. Children (N=48) from public schools
were referred to the present study. Children were assessed regarding motor skills
(MABC-2, TGMD-3, BOT-2), perceived competence, nutritional status (IMC, waist
circumference), daily activities (MABC-2 checklist), physical activity levels
(pedometers), socioeconomic status, and school achievement (Test of School
Performance). Participants were randomly assigned to MC 14-week interventions or
Comparison group (CG). Children were assessed at pre- and post- intervention.
Pedometers were used along the intervention. ANOVA with repeated measures and
regression analysis were conducted. The Mastery Climate group demonstrated
significant and positive changes over the intervention period regarding locomotor and
object control performance, physical activity levels, perceptions of competence, and
school achievements. Stronger associations were observed among school
achievement, physical activity and motor competence at the post-intervention.
However the results were more expressive regarding the relationship between motor
competence and school achievement. All children showed improvements when
exposed to a Mastery Climate and the improvements in motor skill seems to help
children improve school performance
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3) COMBINED MOVEMENT AND STORYTELLING APPROACHES TO ENHANCE
MOTOR LANGUAGE SKILLS IN PRESCHOOLERS
Michael J. Duncan | Emma L. J. Eyre

This study examined the effect of a six week combined movement and story-telling
intervention on motor competence and language skills in British pre-schoolers. Using a
cluster randomised design, three pre-school classes were allocated to one of: a
combined movement and story-telling intervention (n = 22); or a movement only (n =
25) or; story-telling only (n = 27) intervention. Motor competence and language ability
were assessed pre, post and eight week post intervention. Results indicated
significantly greater improvement in both motor competence and language skill pre to
post intervention for the combined movement and story-telling group compared to
the movement only or story-telling only groups. However, the magnitude of change
for motor competence and language ability post intervention to eight weeks post
intervention was significant for all groups and similar in magnitude. Combining a
movement intervention with a cognitive intervention that uses the frontal lobe (such
as a language-focussed, story-telling intervention) may lead to additive benefits for
both movement and cognitive performance (which could in turn lead to better
academic outcomes) either as a consequence of embodied cognition via sensorimotor
experience or enhanced blood flow to the brain with higher intensities of exercise.
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4) A NEUROPHYSIOLOGICAL APPROACH LINKING MOTOR COMPETENCES
WITH WORKING MEMORY IN CHILDREN
Sebastian Ludyga

The aim of present longitudinal study was the investigation of the association
between motor competences and changes in working memory performance as well as
related preparatory cognitive processes. At baseline, 52 children aged 10 to 12 years
completed the MOBAK-5 test battery and a Sternberg task. The event-related
potentials, including the cue-P300 and the initial contingent negative variation
(iCNV), elicited by the Sternberg task were recorded using electroencephalography.
Following a period of 9 months, participants again completed the Sternberg task to
assess changes in working memory performance and preparatory processing. Pathanalyses showed that baseline motor competences predicted working memory
performance, cue-P300 and iCNV at follow-up. When the model was controlled for
autoregressive effects, only the association between motor competence with cueP300 and iCNV remained significant. The present findings indicate that motor
competences do not predict changes in behavioral measures of working memory over
9 months. However, preparatory processes that contribute to working memory
maintenance change as a function of children’s baseline motor competences.
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Symposium #12:
Basic Motor Competencies in Europe (BMC-EU)
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1) BASIC MOTOR COMPETENCIES IN EUROPE (BMC-EU): CONCEPTUAL
FRAMEWORK
Erin Gerlach | Jeffrey Sallen

There is a broad consensus that physical activity (PA) is important to health and wellbeing. Therefore, the promotion of PA is a priority to public health agencies.
Children’s motor competencies are a central determinant of children’s participation
in the sport and movement culture. The (un)successful development of children’s
motor competencies in PE is a critical part of an Erasmus+ Sport project (BMC-EU;
project number: 590777-EPP-1-2017-1-DE-SPO-SCP). The project is carried out in
collaboration with 13 universities in twelve European countries and the European
Physical Education Association (EUPEA). The BMC-EU project pursues two goals. One
goal is the measurement of BMC among school-aged children in primary school. The
standardized MOBAK instrument (Herrmann, Gerlach & Seelig, 2015) will be used for
assessing BMC in the school context of the participating countries. Moreover, an
international comparative analysis of the results is intended. Consequently, the
second goal of the project is to use the analysed results by developing a support
toolkit and a teacher training. The toolkit and the training are supposed to support
teachers in promoting motor development in Physical Education.
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2) ASSESSMENT AND MONITORING OF BASIC MOTOR COMPETENCIES IN
EUROPE (BMC-EU)
Christian Herrmann (1) | Harald Seelig (1) | Marina Wälti (1) | Erin Gerlach (2)

A central aim of Physical Education (PE) is the promotion of BMC. BMC are important
determinants for explaining voluntary activities in sport and for promoting healthenhancing physical activity (HEPA) through increased participation in sports and
exercise (Herrmann et al., 2015). They constitute the essential requirements for
developing a physically active lifestyle. To promote BMC effectively, the teachers
have to know what their students are able to perform. For this reason, the MOBAK
test instruments have been developed (MOBAK-1-4, Herrmann, 2018) and provide
valid and reliable information about the level of students’ motor competence. The
individual measurement of competencies allows teachers to identify groups with
special needs and initiate special support to reduce inequalities.
Assessments of BMC were held in all twelve partner countries with each at least 300
children between the age of 6 and 10 in primary school. Based on the total sample,
the presentation will examine whether the BMC are structured similarly in all
countries. Subsequently, performance levels are compared across countries and put in
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relation to endogenous (BMI, gender, age) and exogenous factors (e.g. extracurricular
sports) as aspects of PE (e.g. teacher qualification, amount of PE).
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3) BASIC MOTOR COMPETENCIES IN EUROPE (BMC-EU): MODULAR SUPPORTTOOLKIT FOR TEACHERS
Claude Scheuer | Andreas Bund

The second aim of the BMC-EU project is to develop a modular support toolkit based
on the concept of BMC and the results of the data collection in phase 1 of the project.
Overall, three steps can be identified in the development and implementation of the
support toolkit.
1) The first step leads from the MOBAK assessment to a conceptual framework for the
support toolkit. It involves developing a concept for getting from the diagnosis of the
students’ BMC and the strengths and weaknesses identified in the assessment to a
support framework.
2) The second step involves conducting an intervention in the form of support
measures at the classroom level. After identifying the factors responsible for the
students’ weaknesses in basic motor competencies, we will develop supportive
materials in form of a modular support toolkit and plan and implement concrete
educational situations to support students with special needs.
3) In the third step, we will implement measures and adjustments at the school level.
The MOBAK results of a single school can provide important clues on how physical
education and physical activity at a school can be designed to support the guiding
principle of an active school.
References:
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Symposium #13:
Motor awkwardness: truth or myth? A closer look
at motor competence and growth from childhood
to emerging adulthood
1) THE EFFECT OF BODY HEIGHT ON PERFORMANCE BASED ON PRODUCTAND PROCESS-ORIENTED MOTOR COMPETENCE TEST BATTERIES IN
PRIMARY SCHOOL CHILDREN
Coppens Eline (1, 2) | Eva D’Hondt (2) | Farid Bardid (3) | Lenoir Matthieu (1)

The Körperkoordinationstest für Kinder (KTK) and the Test of Gross Motor
Development-2 (TGMD-2) are widely used instruments for the assessment of motor
competence (MC) in children. However, only age (KTK and TGMD-2) and gender (KTK)
are considered for standardization although there is significant variance in body
height and growth during childhood. To investigate the impact of body height on MC,
anthropometric measures and raw KTK data of 664 6- to 10-year-old children (321
girls) were analyzed. Available data of the TGMD-2 will be analyzed in the near future
and presented at the symposium.
A MANOVA revealed a significant multivariate main effect for age groups in boys
(F=16.822, p<.001), and girls (F=16.160; p<.001). Significant univariate main effects
for age group in both groups were obtained for all subtests of the KTK. Body height
was a significant covariate in boys (F=4.227; p=.002) and girls (F=3.141; p=.015).
However, adjusting for this covariate had only a marginal effect on the age-related
differences (boys: F=9.091; p<.001; girls: F=9.224; p<.001). We can conclude that
during childhood there are no indications of a severe impact of body height on MC
measured by the KTK.
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2) DEVELOPMENT OF MOTOR COORDINATION IN RELATION TO GROWTH
AMONG ADOLESCENT ELITE LEVEL SOCCER PLAYERS
D’Hondt Eva (1) | Rommers Nikki (1, 2, 3) | Witvrouw Erik (4) | Lenoir Matthieu (2)

Current literature often discusses but has rarely tested the popular assumption of
adolescent motor awkwardness. The present study examines this hypothetical
temporary loss in motor coordination associated with growth and the adolescent
growth spurt in male elite soccer players (N=208, U13-U15) from Belgian youth
academies. Anthropometric measurements and the short version of the
Körperkoordinationstest für Kinder (KTK3) were conducted at the start and the end of
one competitive season. Multiple linear mixed models including the players’ team as
random factor were run with residual change scores for the total KTK3 test battery
and each of its subtests (jumping sideways, moving sideways, balancing backwards) as
the response variables. Analyses were corrected for the number of days in between
testing and average weekly training exposure. Using standardized change rates in
body height, leg length, body weight and BMI as continuous predictors, no significant
effects of growth occurred at the multivariate level. When similar linear models were
run comparing players around (+/- 6 months) versus those before and after the
adolescent growth spurt, only a single difference in coordination progress was found.
Therefore, our data provide virtually no evidence to support the presence of motor
awkwardness in this specific study population and context.
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3) BODY HEIGHT AS A POTENTIAL CONTRIBUTOR TO MOTOR
AWKWARDNESS IN YOUNG ADULTS
Lenoir Matthieu (1) | Laureys Felien (1) | Mostaert Mireille (1) | Bardid Farid (2)

Motor competence in children and adolescents is generally evaluated with product- or
process-oriented test batteries that adopt age-related reference values with intervals
of 6 or 12 months. From a biomechanical point of view, some gross motor tasks such
as balance tasks are more challenging for taller children and adolescents. However,
no single test battery takes the effect of this potential confounder into account.
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Therefore, motor competence of young adults (18,3 +/- 1.1 yrs; N=434; 268 girls) was
evaluated by means of the short form of the KTK, which includes one item on dynamic
balance, and a ball task. It was expected that body height would affect performance
on most gross motor tasks but not the ball task. Separate ANOVAs with body height
quartile as independent variable were performed. Body height negatively affected
most of the gross motor tasks (all p-values<.05), but in the balance task it only
affected boys’ performance. Remarkably, girls performed better on the ball task
when they were in the upper quartile for body height (p<.05). Results are discussed
from a biomechanical perspective on body movement, as well as from the
‘traditional’ gender perspective on sport and physical activity participation.
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Symposium #14:
Assessment and monitoring of motor development
in children and adolescents: a novel perspective
through emerging technological solutions
1) USING SENSORS TO MEASURE INDIVIDUAL COMPONENTS OF MOTOR
COMPETENCE: IS THE WHOLE GREATER THAN THE SUM OF ALL ITS’
PARTS? # 1
Cain C. T. Clark

Sensors are ubiquitous in the measurement of physical activity, and are demonstrably
sensitive, accurate and reliable in the characterization of specific tenets of activity.
Whilst assessment of movement skill proficiency is an important tool in the
development of children’s fundamental movement and physical activity interventions
alike, current methods of assessment may be considered cumbersome and subjective.
Fundamental movement skill (FMS) assessment, as a whole, and at the individual
component level using ubiquitous, body-worn sensors is accurate, sensitive and
realistic. The Dragon Challenge and TGMD-2 were evaluated in school children using
magnetic and inertial wearable sensors. Sensor data were combined with automatic
algorithms and machine learning techniques to provide autonomous assessment of 1)
overall FMS scores, and 2) individual component scores, and were compared to human
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expert evaluators. Autonomous assessment of FMS, as a whole, and at the individual
component level is reliable and accurate, as compared to expert human evaluators.
Novel analyses of children’s FMS using ubiquitous sensors is accurate and sensitive at
an individual component level and can facilitate objective assessment of childrens’
movement skill proficiencies.
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2) USING SENSORS TO MEASURE INDIVIDUAL COMPONENTS OF MOTOR
COMPETENCE: IS THE WHOLE GREATER THAN THE SUM OF ALL ITS’
PARTS? # 2
Rita Stagni

When aiming at assessing motor control development, novel non-linear metrics have
demonstrated the potential to quantify specific characteristics of motor control (e.g
automaticity, complexity, recurrence) when applied to motion data acquired using
wearable inertial sensors. In particular, natural walking (NW), and tandem walking
(TW) are two locomotor tasks that allow analyzing different characteristics of motor
control performance. NW is the reference locomotor task, expected to become more
and more automatic with age. TW is a nonparadigmatic task used in clinics to
highlight eventual impairments and to evaluate how a child deals with a new
challenging motor experience. This presentation aims to illustrate how specific
nonlinear metrics (e.g Multiscale Entropy, Recurrence Quantification Analysis,
Harmonic Ratio) can be related to specific characteristics of motor control in the
developing population and how they relate and be complementary to other product
and process-oriented FMS assessment methods (e.g Movement ABC, TGMD2),
exploiting minimal assessment.
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3) USING SENSORS TO MEASURE INDIVIDUAL COMPONENTS OF MOTOR
COMPETENCE: IS THE WHOLE GREATER THAN THE SUM OF ALL ITS’
PARTS? #3
Maria Cristina Bisi

When aiming at studying and monitoring locomotor development in childhood,
innovative indexes for the characterization of motor control performance and
wearable technologies have highlighted the potential of significant advances. In
particular, quantitative assessment of motor performance during natural walking
(NW) and tandem walking (TW) has been proposed to highlight manifestations of
motor automaticity and complexity, respectively. The presentation aims at providing
a quantitative overview of metrics characterizing locomotor maturation in a typically
developing population, by analyzing NW and TW. The final goal is to illustrate the
possible monitoring and characterization of motor development from childhood to
adulthood, exploiting metrics for quantitative assessment of motor control
characteristics, supporting data interpretation and longitudinal assessment. Tested on
112 typically developing participants (age groups: 6-, 7-, 8-, 9-, 10-, 15-, and 25
years), performing NW and TW at self-selected speed, the parameters selected for
monitoring locomotor development and presented on an ad-hoc designed polar plot
provide age-group reference bands, outlining locomotor differences with maturation
at first glance. The patterns in NW and TW allow to characterize specific aspects of
locomotor maturation, to evaluate in which area changes occur and towards which
direction, depending on the task.
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Symposium #15:
TEACHING PE AND WELLBEING IN CHILD
DEVELOPMENT
1) INTEGRATED QUALI-QUANTITATIVE TEACHING, IN PHYSICALEDUCATION, AND WELLBEING IN DEVELOPMENTAL AGE
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Andrea Ceciliani

Physical and Sport Education is becoming more and more characterized for a
qualitative didactics that respond to the needs of children, thanks to the
contributions of the pedagogical sciences. Starting from the school environment, the
idea of an education through the body and movement, with characteristics of
pleasure, fun, cognitive and emotional involvement, is also affecting sports
environments. The present contribution, according with the importance and necessity
of this qualitative approach, of Physical and Sport Education, highlights the problem
referred to the need to pay attention also to the quantitative approach in response to
the health problems that the current childhood generations are highlighting, in
particular, in the aerobic function. After presenting a screening, on a sample of
children aged eleven in the first class of secondary school, which confirm the health
problems just mentioned, are defined some possible integrated strategies, qualitative
and quantitative, able to respond to the emerging wellbeing issues referred to the
developmental age.
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2) DUAL ROLE OF SCAFFOLDING ON MOTOR AND COGNITIVE DEVELOPMENT
IN EARLY CHILDHOOD EDUCATION
Patrizia Tortella (1,2)| Guido Fumagalli (2,3)

Introduction: The role of scaffolding by teachers and expert peers is fundamental in
every child to promote the possibility to increase motor and cognitive skills. We
investigated the role of physical and emotional support provided by teachers in the
development of motor and cognitive skills.
Methods: Five years old children were exposed to a difficult task that required
scaffolding by the teacher (zone of proximal development as by Vygotsky); the task
was walking on a balance bar; the bar was highly unstable as was supported by
springs. Children were asked to walk the entire bar; number of errors (falls) and time
required to complete the task were measured. Executive functions were analyzed by
evaluating inhibitory control with the Day-and-Night test. The teacher provided
passive physical support (the child could lean against the teacher, the teacher was
passive); if required by the protocol, the teacher provided emotional support
(positive encouragement, congratulations) during the task.
The effects of physical and emotional support were studied in different groups of
children exposed/not exposed to physical and/or physical support; data were taken at
two time points: beginning and end of a period of training (experience of the task
once a week for 7 weeks)
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Results: Data indicate that physical support has positive consequences on children
motor skill acquisition, regardless of the initial level of motor competence and of
emotional support by teacher. On the contrary, emotional support was associated to
improvement of EF in children who were expert in the task and not in children who
were not motor competent.
Conclusion: Emotional support is always benefical to promote movement skill
acquisition but its effects on cognitive functions varies depending on the child motor
dexterity.
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3) CHANGING TEACHING PRACTICE THROUGH THE INTERDISCIPLINARY
PHYSICAL EDUCATION: AN INTERVENTION STUDY IN PRIMARY SCHOOL
Simona Nicolosi

Interdisciplinary Physical Education (PE) consists in a combination of objectives and
contents of PE, as a school subject in Primary School, with those of another subject
into an integrated single new activity.
The purpose of the study was to improve Fundamental Gross-motor Skills and Physical
Self Concept in children with an Interdisciplinary PE Program. A sample of 91 children
(7-9 years old), attending two Italian Primary Schools was involved in two different
groups: the control group (n= 39) participated in regular PE classes and the
experimental group (n=52) took part to an additional Interdisciplinary PE Program.
The Test of Gross-Motor Development (TGMD, Ulrich, 1992), the Self-Description
Questionnaire for Children (QDS, Camodeca et al., 2010) and the Physical Activity
Questionnaire for Children (PAQ-C, Gobbi et al., 2016) were administered in order to
verify if (and observe how) the Interdisciplinary PE Program affected Fundamental
Gross-motor Skills, Physical Ability Self-perception, and Physical Self Concept in the
experimental group. Findings showed differences by groups and by gender.
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Symposium #16:
Physical activity and movement behaviour
guidelines in children: what are we missing with a
focus on quantity and duration?
1) DEVELOPMENT OF THE UK 24-HOUR MOVEMENT GUIDELINES FOR
CHILDREN UNDER THE AGE OF 5 YEARS
Anne Martin (1) | Xanne Janssen (2) | Adrienne R Hughes (2) | Kathryn Hesketh (3) |
Catherine Hill (4) | Ruth Kipping (5) | Catherine Draper (6) | Sonia Livingstone (7) | Anthony
D Okely (8) | John J Reilly (2)

In 2017 the UK Health Departments approved an update of the 2011 Physical Activity
Guidelines. The purpose of this presentation is to provide an overview of the process
used to develop the new UK 24-Hour Movement Guidelines for children under five
years, and highlight strengths and weaknesses of both the process and the evidence
base.
An international Expert Working Group used the new Grading of Recommendations
Assessment, Development and Evaluation (GRADE) - Adaptation, Adoption, De Novo
Development (ADOLOPMENT) approach to develop UK recommendations. The recent
24-Hour Movement Guidelines from Canada and Australia were adopted with some
minor modifications. Modifications evolved from (a) an updated literature review and
evidence synthesis assessing the association between time spent asleep, sedentary
and physically active and key health outcomes, and (b) a new (i.e. de novo)
systematic review on the influence of physical activity and sedentary behaviour on
sleep outcomes. The new UK recommendations were finalised considering feedback
from stakeholders in a two-stage consultation process.
The GRADE-ADOLOPMENT approach permitted a rapid and inexpensive translation of
guidelines from other nations to the UK, allowing harmonisation of national and
international 24-Hour Movement Guidelines for children under the age of 5 years.
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2) COMPLIANCE WITH 24-HOUR MOVEMENT BEHAVIOUR GUIDELINES
AMONG BELGIAN PRE-SCHOOL CHILDREN: THE TOYBOX-STUDY
Marieke De Craemer (1) | Duncan McGregor (2) | Odysseas Androutsos (3) | Yannis Manios (3)
| Greet Cardon (1)

Background: The 24-hour day—containing physical activity, sedentary behaviour and
sleep—in pre-school children has not yet been extensively investigated. The aim of
the current study was to investigate pre-schoolers’ compliance with the 24-hour
movement behaviour guidelines (i.e., three hours/day total physical activity, a
maximum of one hour/day of screen time and 10–13 hours sleep/night).
Methods: In total, 595 pre-schoolers (53.3% boys, mean age: 4.2 years) provided
complete data for the three behaviours. Physical activity was objectively measured
with accelerometers, while screen time and sleep were parent-reported through
questionnaires. The proportion of pre-schoolers complying with the 24-hour
movement behaviour guidelines was calculated on weekdays and on weekend days.
Results: Low compliance rates were found: 10.1% on weekdays and only 4.3% on
weekend days. The majority of pre-schoolers complied with the sleep duration
guidelines (>90% on weekdays and weekend days), followed by the screen time
guidelines (61% on weekdays and 28% on weekend days). The lowest compliance rates
were found for physical activity (<20% on weekdays and weekend days).
Conclusion: Overall, low percentages of pre-schoolers complying with the 24-hour
movement behaviour guidelines were found, and the lowest compliance was found for
physical activity.
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3) WE KNOW IT IS NOT JUST ABOUT QUANTITY, SO HOW DO WE ADVOCATE
FOR MOVEMENT QUALITY IN PHYSICAL ACTIVITY GUIDELINES?
Lisa M Barnett (1) | Kelly Mackintosh (2)

The first UK physical activity (PA) guidelines in 1998 for children and young people
included suggestions about frequency, intensity and time of aerobic PA and a
recommendation for muscle strengthening and flexibility. This paper describes
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evidence submitted for the UK 2018 guideline update, which followed the GRADEADOLOPMENT process, based on the most up to date guidelines. Specifically, the
Netherlands recommend “Do activities that strengthen your muscles and bones at
least 3x a week” and “the more, the better”. Whilst there was no evidence to
contradict this, there is some evidence that different types of PA will enhance
movement quality. Indeed, in 2013 we found specific activities (e.g., swimming,
dance) had differing relationships with locomotor and object control skill in preschool children. Furthermore, Gómez-Bruton and colleagues (2017) systematic review
found jumping in children and youth improves bone health. Whilst extensive evidence
demonstrates an association between movement competence and PA, this is
investigated using intensity and duration, rather than type. Therefore, this is a call to
action for researchers to provide robust evidence for specific recommendations. Until
then, we should encourage young people to engage in a variety of activities, which
develop a range of movement skills and strengthen muscle and bone.
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4) ARE SKILLED CHILDREN MORE PHYSICALLY ACTIVE THAN THEIR LESS
SKILLED PEERS?
An De Meester (1) | David Stodden (2) | Megan Irwin (2) | Ryan Sacko (3) | Leen Haerens (1)

Objectives: This study examined whether children’s actual and perceived motor
competence (AMC; PMC) predict their daily moderate-to-vigorous physical activity
(MVPA) levels.
Methods: The Körperkoordinationstest für Kinder was used to assess AMC among 53
American first and second grade children (52% boys; age = 7.91 ± .63yrs). PMC was
measured with the Pictorial Scale of Perceived Movement Skill Competence and MVPA
was measured with accelerometers. We conducted a multiple regression analysis to
test whether AMC, PMC and the interaction between both significantly predicted
children’s MVPA levels, while controlling for age.
Results: The results indicated that the predictors explained 29% of the variance
(R2=.448, F(4)=2.84, p=.065) with PMC (ß = .530, p = .023) and age (ß = .533, p
= .039) significantly predicting MVPA levels.
Conclusions: The present study provides further evidence that children’s MC, and
especially the perceptions of their MC is an important predictor of MVPA. The findings
of this study support our claim to integrate the quality (i.e. motor skills and
coordination) of physical activity in future guidelines.
* more data are currently being collected to expand the study sample.
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Symposium #17:
Using functional Near-InfraRed Spectroscopy to
investigate cognitive and motor development
across the life span
1) EXPLORING CORTICAL ACTIVATION AND CONNECTIVITY IN INFANTS WITH
AND WITHOUT FAMILIAL RISK FOR AUTISM DURING NATURALISTIC SOCIAL
INTERACTIONS: A PRELIMINARY STUDY
Bhat, Anjana | Su, Wan-Chun | Culotta, McKenzie | McDonald, Nicole | Eilbott, Jeffrey |
Pelphrey, Kevin

Behavioral signs of Autism Spectrum Disorder (ASD) are typically observable by the
second year of life and a reliable diagnosis of ASD is possible by 2 to 3 years of age.
Studying infants with familial risk for ASD allows for the investigation of early signs of
ASD risk within the first year. Brain abnormalities such as hyper-connectivity within
the first year may precede the overt signs of ASD that emerge later in life. In this
preliminary study, we use functional near-infrared spectroscopy (fNIRS), an infantfriendly neuroimaging tool that is relatively robust against motion artifacts, to
examine functional activation and connectivity during naturalistic social interactions
in 9 high-risk (HR; older sibling with ASD) and 6 low-risk (LR; no family history of ASD)
infants from 6 to 9 months of age. We obtained two 30-second baseline periods and a
5-minute social interaction period. HR infants showed reduced right-hemispheric
activation compared to LR infants. HR infants also had greater functional connectivity
during the pre- and post-social period and lower connectivity during the social period,
compared to LR infants. Our findings are consistent with previous work suggesting
early differences in cortical activation associated with familial risk for ASD, and
highlight the promise of fNIRS in evaluating potential markers of ASD risk during
naturalistic social contexts.
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This research discusses application of fNIRS to studying functional activation and
connectivity in young infants, a population in which these measures cannot to be
studied using fMRI, due to significant motion artifacts.
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2) WHAT LIES BENEATH: USING FNIRS TO EXPLORE CORTICAL ACTIVATION
DIFFERENCES IN CHILDREN WITH AND WITHOUT DEVELOPMENTAL
DISABILITIES
Nancy Getchell | Kim Milla Ceja (1) | Elham Bakshipour (1) | Reza Koiler (1) | Mandy Plumb
(2)

Investigating neural mechanisms that underlie developmental disabilities and result in
movement problems can be difficult in ecologically valid tasks, in part because
commonly used brain imaging techniques such as fMRI and EEG are subject to motion
artifacts. Functional near infrared spectroscopy (fNIRs) offers alternative, making it a
perfect tool to observe brain activity during movement tasks. We have used fNIRs to
investigate children with Developmental Coordination Disorder, a developmental
disability affecting approximately 6% of children world-wide. Despite years of
research, the underlying neural mechanisms of the disorder remain elusive. In our
study, we observed a group of 14 children with (n = 11) and without (n = 3) DCD as
they performed the Tower of Hanoi disk stacking puzzle in a condition requiring motor
planning (hand-held, wooden puzzle; 3D) and one that minimized movement
(computer; 2D). Participants solved the same set of TOH puzzles during three, oneminute intervals while prefrontal cortex oxyhemoglobin (?HbO) was measured.
Statistically significant differences in ?HbO between tasks were found. Further,
children with and without DCD showed different profiles in ?HbO between tasks. We
will discuss how the use of fNIRs in adults and children with and without DCD has
helped us identify regions interest within the prefrontal cortex.
This presentation focuses on looks at the use of fNIRs for motor development research
during childhood and adolescence.
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3) THE EFFECT OF MOTOR FATIGUE ON PREFRONTAL CORTEX CORRELATES
DURING DUAL TASK FINE MOTOR CONTROL
Nadja Schott | Soo-Yong Park | Berkin Yanarsönmez | Eunike Hofelich | Maren Reinl

The effects of exercise-induced fatigue on cognitive functions such as working
memory, attention and visual-information processing speed vary and depend upon
exercise duration and intensity as well as the type of cognitive tasks assessed.
Dietrich and Audiffren (2011) introduced the reticular-activating hypofrontality
hypothesis, proposing a decrease in frontal neural activity being responsible for
reduced task performance, which is induced by increased activity in favor of brain
regions associated to sensory and motor processes. In young adults, the empirical
evidence for hypofrontality during exercise has been mixed, indicating either negative
or positive effects of exercise on cognition. Most of these studies used short and
rather less challenging exercise protocols; no studies have examined prolonged
exercise protocols until exhaustion (> 20 min). We aim to fill this knowledge gap on
several aspects: (1) we first examine the behavioral and neuronal effects (fNIRS) of a
concurrent cognitive task on fine motor task performance using a new digital version
of the well-established Trail-Making-Test (TMT) across lifespan; (2) we further
investigate whether the effects vary with different difficulty levels of the concurrent
task including also a newly developed motor speed trail-tracing-condition of the TMT
to calculate dual-task effects; and (3) we then measure the oxygenation of the
prefrontal and motor cortex during task performance before and after two types of
training (a comparison of challenging high-intensity interval exercise (HIIE) or a
moderate-intensity continuous exercise (MCE) protocol) in young adults. Using the
digital TMT will provide extended information about task execution (e.g., time in
circles, pauses, lifts, time between circles) compared to the standard paper-pencilversion, which allows us to isolate cognitive processes being important to complete
the TMT. While additionally measuring the underlying brain activation in the
prefrontal cortex we provide essential information that will help us to characterize
further the effects of an exhausting training protocol on cognitive capabilities. In this
talk, we will present and discuss behavioral and neural data from adolescents, young
adults, and older adults.
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4) FUNCTIONAL NEAR INFRARED SPECTROSCOPY (fNIRS): ASSESSING
PERFORMANCE AND LEARNING PARADIGMS IN GAMING AND VIRTUAL
ENVIRONMENTS.
Shewokis, Patricia A. (1) | O’Neil, Margaret E. (2) | Gentili, Rodolphe (3) | Lind, David S. (4)
| Izzetoglu M (5)

Both functional near infrared spectroscopy (fNIRs) and virtual reality /
simulation(VR/S) are evolving technologies that allow for interactive environments
with various sensory inputs (i.e., visual displays, auditory information and haptic
feedback) to simultaneously assess the combined influence of behavioral outcomes
and brain measures based on physiological and neural responses. To this end, VR/S,
active video gaming (AVG) and fNIRs allow for enhanced ecological validity for
understanding the impact of multiple systems when performing and learning tasks. We
will present two studies, one examines exercise responses and activity counts in
children diagnosed with cerebral palsy during AVG sessions while the other involves a
group of medical students who were assessed during the performance and learning of
multiple VR/S laparoscopic surgical tasks. The presentation will focus on addressing
issues in designing experiments in the VR/S and AVG environments using fNIRs
monitoring with attention directed to the selection and type of biomarkers, removal
of motion and physiological artifacts along with other salient processing
considerations for the assessment of performance and learning. We will also discuss
the pragmatic application of cognitive load theory in the explanation of the
interaction between brain and behavior assessed during the performance and learning
of different tasks in VR/S settings.
In our presentation, the focus will be on applications of functional near infrared
spectroscopy, behavioral measures, and cognitive load that are integrated within
active video games and simulated or virtual environments with children and adults,
respectively.
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Motor proficiency, health, physical activity and
academic performance challenges experienced by
children growing up in a developing country: data
of a 7 years longitudinal study of primary school
children
1) LONGITUDINAL INFLUENCES OF SOCIO-ECONOMIC STATUS ON VISUALMOTOR INTEGRATION: NWCHILD STUDY
Dané Coetzee | Anita E. Pienaar | Yolanda van Wyk

Background: The cognitive development in relationship to motor skills and the
influence of SES as theme of this conference is addressed in this presentation. Visualmotor integration (VMI) plays an important role in academic skills of learners in the
early school years and can have an impact on their overall academic performance.
This study aimed to determine the influence of SES on changes in VMI over a period of
three years. Methods: Primary school children (N=573) took part in this 7 school year,
NW-CHILD longitudinal study with baseline measurements in Grade 1 and follow-up
measurements in Grade 4. The Beery Visual-Motor Integration Test 4th edition was
used to evaluate the VMI, visual perception and motor coordination skills. Results:
Baseline and follow-up measurements were higher among high SES learners in all
skills. Although learners from high SES still outperformed low SES learners three years
later, low SES learners showed statistically significant improvements over the three
years in VMI (88.24 to 89.85, p=0.041) and visual perception (89.69 to 90.04,
p=0.001). They however still displayed at-risk VMI skills. SES status can subsequently
be used as a preventative riskmarker to identify at-risk learners for early intervention
as these skills impact a child’s academic achievement.
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2) INFLUENCES OF SOCIO-ECONOMIC STATUS AND EARLY PERCEPTUALMOTOR PROFICIENCY AND LATER ACADEMIC ACHIEVEMENT OF PRIMARY
SCHOOL LEARNERS: NW-CHILD STUDY
Anita E Pienaar | Elna de Waal

Background: The cognitive development and academic achievement theme is
addressed in this presentation in relation to motor development and environmental
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influences. Children’s educational potential can be influenced by environmental
influences and inadequate perceptual-motor-skills. The theoretical assumption that
SES influences the relationship between early perceptual-motor proficiency and later
academic achievement of primary school learners was tested. Methods: Primary
school children (N=381) took part in this 7 school year, NW-CHILD longitudinal study
with baseline measurements in Grade 1 and follow-up measurements in Grade 4 and 7. Academic achievement was based on school, national and provincial assessments
and the Bruininks Oseretsky Test of Motor Proficiency-2 (BOT-2) assessed perceptualmotor proficiency (PMP). Poverty classification was based on school SES status.
Results: Significant moderate correlations (r=0.19 to r=0.36) were confirmed between
early PMP and later academic achievement. Latent growth curve modelling from
within a structuring modelling (SEM) framework analysed longitudinal relationships
between early academic performance, PMP and SES with later educational outcomes
in primary school children. Socio-economic groups differed (p<0.05) both
academically and regarding PMP. Low SES and poor PMP lead to poorer academic
results in Grade 4 and -7, with the largest standardised regression coefficients (0.653;
0.799) found between academic achievements in these grades.
Affiliation:
School of Biokinetics, Recreation and Sport Science, Faculty of Health Sciences, North-West University,
Potchefstroom Campus, Republic of South Africa
Keywords:
academic performance, socioeconomical status, perceptual-motor proficiency
Presenter and Abstract Info

Anita E Pienaar | Anita.pienaar@nwu.ac.za
Author Email: Anita.pienaar@nwu.ac.za

3) THE RELATIONSHIP BETWEEN OBJECT CONTROL SKILLS AND PHYSICAL
ACTIVITY LEVELS AND TYPES IN NINE- TO 10-YEAR OLD GIRLS FROM
DIFFERENT SOCIO-ECONOMIC STATUS: NW-CHILD STUDY
Wilmarié du Plessis | Dané Coetzee | Anita E. Pienaar | Marilette Visagie

Background: The physical activity and sport in relationship to health is addressed in
this presentation. Early object control skills (OCS) proficiency is reported to be
related to longterm physical activity. This study describes the percentage of
participation in moderate and high intensity physical activities and the relationship
between physical activity levels and OCS in 9- to 10-year old girls, taking SES into
consideration in activity preferences. Method: Four hundred and six girls (89 high SES,
317 low SES) were assessed crosssectionally as part of the 2013 follow-up
measurements. The Test of Gross Motor Development-2 (TGMD-2) and the Children’s
Leisure Activities Study Survey were used to assess OCS and physical activities and
patterns. Results: Significantly (p=0.001, d=0.83) more girls from high SES
participated in moderate and high intensity activities. Activity choices also differed
where girls from low SES spent high percentages of their time (83.60%) doing
household chores, walking, rope skipping and playing street soccer, while girls from
high SES engaged more in sports and non-organised activities. Physical activity choices
only showed a small relationship with OCS. Only netball showed a small relationship
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with the OCS standard score. More exposure and emphasis should be placed on
activities that improve OCS.
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Campus, Republic of South Africa
Keywords:
object control, TGMD-2, socioeconomical status, physical activity
Presenter and Abstract Info

Wilmarié du Plessis | 20376138@nwu.ac.za
Author Email: 20376138@nwu.ac.za | 12129941@nwu.ac.za | Anita.pienaar@nwu.ac.za

4) LESSONS LEARNED FROM PRESENTING A TAILOR-MADE PERCEPTUALMOTOR PROGRAM TO 3-5 YEAR OLD PRESCHOOL CHILDREN IN A
DISADVANTAGED AREA
Barry Gerber | Anita E. Pienaar | Irma van Reenen

Background: The development of gross motor competency theme of the conference is
addressed in this presentation in relation to motor development and environmental
influences. Perceptual-motor programs can address high percentages of
developmental risks found among children growing up in low SES communities. This
study aimed to determine the success of a tailor-made perceptual-motor development
program, implemented in a low socio-economic environment. Method: A two-group,
pre-post-test-follow-up design was used. Teachers from a low SES school were trained
during a 2-day workshop, where after they had to deliver a tailor-made perceptualmotor program for 16 weeks, once a week, which included monitoring site visits and
concluded by a focus group discussion. The intervention group (n=31) of 3-5-year-olds
were compared to a control group (n=21) by using the MABC-2. Results: Limited
intervention effects (p>0.05) were found. Teacher buy-in was found, but many other
challenges such as the grasping of the new knowledge were found. It took 16 weeks
for the teachers to get acquainted with the program. Frequent on-going support by
site visits and focussed discussions, to identify problems and offer remedial support
are essential, while also focussing on establishing key behaviours of program delivery
in order to be more effective.
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Symposium #19:
It begins with movement: a developmental
perspective on promoting children’s health and
well-being
1) THE CASCADING EFFECTS OF EARLY CHILDHOOD AND ADOLESCENT
MOTOR COMPETENCE ON LATER PHYSICAL, COGNITIVE, AND SOCIALEMOTIONAL ADJUSTMENT
Nicole Zarrett | Stephen Taylor M.S.

Development consists of hierarchical organized abilities subsuming one another,
whereby earlier emerging characteristics (e.g., regulative capacities, motor
competency) lay foundations for (and have an impact on) later development across
multiple domains. Developmental scientists have commonly referred to this
longitudinal relation, in which one development characteristic uniquely affects
another characteristic later in time, as a “developmental cascade” (Masten &
Cicchetti, 2010). Infant and young child motor exploratory competence has
historically been identified as one of these foundational developmental
characteristics (Gesell, 1929; Piaget, 1962; 1970; Bowlby, 1969; Ainsworth et al.,
1978) potentially influencing more sophisticated capacities across multiple domains of
later development, including physical, cognitive, and socio-emotional learning.
However, research demonstrating the impact of motor development on multiple
behavioral domains beyond very early childhood is limited. This presentation will
integrate developmental theory and emerging research to inform how individual
variations in motor development trajectories can influence (positively or negatively)
system-wide cascading effects on later physical, cognitive, and social-emotional
functioning.
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2) PHYSICAL ACTIVITY, MOTOR COMPETENCE AND COGNITION DURING
DEVELOPMENT: BROADENING THE SYNTHESIS OF EVIDENCE AND
BACKGROUND THEORY
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Caterina Pesce (1) | Phillip D. Tomporowski (2)

The study of physical activity effects on children’s cognitive development has
experienced exponential growth in the last decade due to the converging interest
from exercise science, developmental neuroscience and, more recently, motor
development. However, research efforts seem twofold. On one side, narrative
reviews have mainly ‘zoomed out’ their attention to encompass and intersect
different theoretical approaches that may explain the relevance of physical activity,
motor skill learning and development for cognitive development. On the other side,
systematic and quantitative literature reviews have ‘zoomed in’ their attention on
high-quality studies, often neglecting ecological validity. This presentation will
promote a synthesis of evidence on physical activity and cognitive development that
devotes more attention to relevant, but often neglected aspects of physical activity
instruction; the delivery setting characteristics. We will focus on affordances
conducive to motor learning experiences that involve cognitive and emotional
engagement. Adding ‘e-motion’ to the exercise-cognition relation expands the search
for cognitive outcomes from the mostly investigated ‘cold’ executive functions to
‘hot’ executive functions; thus, bridging the theoretical relationships between
physical activity, motor competence and cognition with views on emotionalbehavioral regulation and social cognition.
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3) EXPLORING THE LINK ACROSS GROSS MOTOR, SOCIAL-EMOTIONAL, AND
EXECUTIVE FUNCTION SKILLS WITHIN GROSS MOTOR INTERVENTIONS FOR
PRESCHOOL CHILDREN IN THE US
Ali Brian (1) | Sally Taunton (1) | Kelly Lynn Mulvey (2)

Executive function, social-emotional, and gross motor skill development play a critical
role in school readiness for young children. Emerging literature demonstrates
associations among the above-mentioned developmental domains, but more research
is needed to understand the synergistic interplay among these variables across
childhood. Study one tested whether the Successful Kinesthetic Instruction for
Preschoolers (SKIP) improves preschoolers’ executive function in tandem with gross
motor skills. Participants (Mage = 61.83 months, SD= 9.83 months) were randomly
assigned to either the six-week SKIP (N = 50) intervention or control (N = 57)
conditions. At posttest, SKIP participants showed greater gains in gross motor and
executive function skills than controls. Study two explored the link between socialemotional skills (i.e., temperament) with children’s improvement in gross motor
skills. Participants (N = 80; Mage = 55.36 months, SD = 6.99 months) were randomly
assigned to either SKIP or control conditions. After 6 weeks, posttest results revealed
SKIP resulted in greater gains motor skills and that children with low levels of
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negative affect and surgency and high levels of effortful control demonstrated the
highest gains in gross motor skills (?p2 = .05–.34). Future research should explore
relationships among motor development, executive function and social-emotional
skills across childhood in order to create interventions targeting not only motor
development, but also critical aspects of children’s cognitive and behavioral
development that may impact school readiness and future success.
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4) MOVING CHILD, ADOLESCENT AND SCHOOL MENTAL HEALTH TO A MORE
HOLISTIC APPROACH
David F. Stodden

We will draw from experiences in the United States (U.S.), where there is increasing
realization that youth in need of mental health services generally do not receive them
in traditional settings such as mental health centers (MHCs). This recognition has
propelled a national movement toward providing mental health services to youth
“where they are,” in the schools. Will provide a background on expanded school
mental health (SMH) initiatives that are developing rapidly in the U.S. and how these
programs should be interconnected with related education initiatives such as multitiered systems of support. This initiative involves promotion/prevention at Tier 1,
early intervention at Tier 2, and more intensive intervention at Tier 3. However, SMH
efforts, as in those occurring in MHCs tend to be narrowly focused on emotional and
behavioral problems/disorders in youth, neglecting other integrated areas of
functioning such as physical health, social development and academic achievement.
In line with the focus of this symposium, integrating motor development into a more
holistic SMH conceptual framework that focuses on social, health, emotional,
behavioral and academic (SHEBA) functioning of students is an innovative strategy
that will be introduced and discussed. We will present examples of holistic strategies
in schools including from a recent project, Changing Lifestyles to Promote Mind and
Body (CLIMB) and review ideas for developing interconnected research and practice
for holistic SMH.
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Symposium #20:
Fundamental movement skill proficiency across
childhood – an Irish and UK perspective
1) IS FUNDAMENTAL MOVEMENT SKILL COMPETENCY IMPORTANT FOR
KEEPING CHILDREN PHYSI-CALLY ACTIVE AND A HEALTHY WEIGHT?
Jonathan Foulkes (1) | Lawrence Foweather (2) | Zoe Knowles (2) | Stuart Fairclough (3)

This longitudinal study examined the associations between fundamental movement
skill (FMS) competency, physical activity and weight status among deprived preschool
children from early, to late childhood. Twelve FMS were assessed using the Children’s
Activity and Movement in Preschool Motor Skills Protocol. Physical activity was
measured via hip-mounted accelerometry. Data was collected over a five-year period,
baseline October 2009 to March 2010, and follow up assessments June to July 2015.
There was an overall pattern of increase for FMS scores between baseline, and follow
up. Conversely, there was an overall pattern of decline for moderate-to-vigorous
physical activity (MVPA) among participants. There was a significant association
between total and locomotor scores, with MVPA at base-line. However, these
associations weakened over time, and no significant associations were found at follow
up. Baseline competency in FMS failed to predict follow up MVPA, or weight status.
Likewise, baseline MVPA was not found to be a predictor of follow up FMS competency. Further longitudinal research is required to explore these associations among
children from highly deprived areas. Future interventions may require a more holistic
approach to im-proving FMS competency, and increasing PA in order to account for
the number of variables that can effect these outcomes.
Affiliation:
(1) Faculty of Education, Health and Community, Sport Studies, Leisure and Nutrition, Liverpool John
Moores University, IM Marsh Campus, Barkhill Road, Aigburth, Liverpool, L17 6BD, UK | (2) Physical
Activity Exchange, Research Institute for Sport and Exercise Sciences, Liverpool John Moores
University, 62 Great Crosshall Street, Liverpool, L32AT, UK | (3) Department of Sport & Physical
Activity, Edge Hill University, St Helens Road, Ormskirk, Lancashire L39 4QP, UK
Keywords:
fundamental movement skill, assessment
Presenter and Abstract Info

Jonathan Foulkes (1) | J.D.Foulkes@ljmu.ac.uk
Author Email: J.D.Foulkes@ljmu.ac.uk | l.foweather@ljmu.ac.uk | Z.R.Knowles@ljmu.ac.uk |
stuart.fairclough@edgehill.ac.uk

84

2) WHAT ARE CURRENT FUNDAMENTAL MOVEMENT SKILL PROFICIENCY
LEVELS OF DEPRIVED CHILDREN IN EARLY AND MIDDLE CHILDHOOD IN
THE UK?
Emma Eyre | Leanne Walker | Mark Noon | Michael Duncan

The purpose of the study was to understand skill proficiency levels of children in early
and middle childhood from deprived and ethnic backgrounds in the UK. Fundamental
movement skills (FMS) were assessed using the Test of Gross Motor-2/3 protocol and
Children’s Activity and Movement in Preschool Motor Skills Protocol using video
analysis in two groups of children (i.e. early childhood, 5-6 years, and middle
childhood, 10-11 years). Despite Physical Education curriculum changes in the UK
explicitly focusing on the development of motor skills, the findings highlight low skill
proficiency of children in early and middle childhood. Proficiency increased from
early to middle childhood as expected, however at middle child-hood substantial
numbers of children were not reaching developmental milestones for mastery of FMS,
despite having the potential to. In addition, motor skill proficiency was poorer in
children from an ethnic minority background. In particular, children who were from
Indian, Pakistani or Bangladeshi backgrounds had the poorest motor proficiency.
These findings will be discussed with specific focus on the skill components that are
strengths, and areas that need further development, followed by practical application
for those wanting to undertake motor skill interventions.
Affiliation:
Centre for Sport Exercise and Life Sciences, School of Life Sciences, Coventry University, UK.
Keywords:
fundamental movement skill, assessment, proficiency
Presenter and Abstract Info

Emma Eyre | Emma.Eyre@coventry.ac.uk
Author Email: Emma.Eyre@coventry.ac.uk | aa5349@coventry.ac.uk | aa8396@coventry.ac.uk

3) THE EFFECTIVENESS OF A SCHOOL-BASED INTERVENTION ON
FUNDAMENTAL MOVEMENT SKIL
Bolger, Lisa E. (1) | Bolger, Linda A. (1) | O’ Neill, Cian (1) | Coughlan, Edward (1) |
O’Brien, Wesley (2) | Lacey, Seán (3) | Burns, Con (1)

Fundamental movement skills (FMS) are basic observable patterns of movement (e.g.
running, jumping). Each FMS consists of behavioural components that must be
performed to achieve proficiency. FMS proficiency among primary school children in
Ireland and worldwide is low. This study examined the effectiveness of a school-based
FMS intervention on children’s FMS proficiency. Participants were children from three
primary schools (two intervention, one control) in south Ireland. Participants (N=357)
in the intervention (n=195) and control (n=162) groups were senior infant, 1st, 4th
and 5th class children. FMS proficiency was assessed using the Test of Gross Motor
Development-2 (TGMD-2), across the academic year 2015/2016. Lin-ear mixed models
were used to investigate the effectiveness of the intervention, adjusting for age
group. Following the completion of the programme, the intervention group
significantly improved locomotor, object-control and overall proficiency. Group-time
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interaction effects were found for both subsets and overall FMS, in favour of the
intervention group. Analysis of the behavioural components of each FMS following the
intervention was also conducted. The FMS proficiency among primary school children
was significantly greater following the multi-component FMS intervention. An analysis
of behavioural components of each skill may guide the development of future
interventions to improve FMS.
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4) LAY OF LAND IN IRELAND - DELAYED MOTOR DEVELOPMENT?
Issartel, J. (1) | McGrane, B. (1) | O’Brien, W. (2) | Powell, D. (3) | Behan, S. (1) | Britton, Ù
(1) | Duff, C. (1) | Peers, C. (1) | Kavanagh, J. (1) | Belton, S. (1)

Over the past 10 years, researchers in Ireland have demonstrated a clear trend
towards a low/ late development of children’s motor skills proficiency levels. Our
research assessed and intervened with children from 3 to 15 years of age. While the
rational for each of our studies was specific to our research objectives, we tend to
focus globally on a holistic approach targeting the “at risk” group through educational
pathways, where we educate parents, teachers, coaches and children. The idea of
these ecological interventions is not only 1) to address this lack of motor skill
proficiency but also 2) to target globally children’s physical literacy, taking into
account the environment around them. From pre-school interventions with teachers,
to children and adolescent multi-component school based interventions and bike
interventions, we will demonstrate in this symposium the commonality across these
different populations, highlighting how we managed to address low motor skill
proficiency levels with an overarching view - supporting children to embrace physical
activity for life.
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5) PUTTING A FOCUSED LENS ON IRISH ADOLESCENT MOVEMENT SKILL
PROFICIENCY
Wesley O’Brien (1) | Diarmuid Lester (1) | Brian Donovan (1) | Conor Philpott (1) | Mike
Duncan (2) | Sarahjane Belton (3)

The majority of Irish adolescent youth fail to reach a level of proficiency across basic
movement skills. The present study objectively assessed the performance of 10
fundamental movement skills (FMS) during Physical Education, in a relatively large
sample (N=513) of 12- to 16- year olds in Ireland. Baseline data were collected in 2016
and 2017, as part of a larger longitudinal study (Project FLAME), evaluating the
effectiveness of a multi-component, school-based, movement intervention. Each of
the ten FMS was assessed in conjunction with the behavioural components from three
established instruments, namely the Test of Gross Mo-tor Development (TGMD),
TGMD-2, and the Victorian Fundamental Motor Skills manual. Overall, only one
participant (0.002%) achieved complete mastery across all ten FMS. There were also
marked differences in the number of participants who failed to obtain mastery level
across the range of the ten FMS (e.g. horizontal jump 90%, and run 17%). At a
component level, 88% of participants failed to ‘extend their arms forcefully forward,
and upward reaching full extension above the head’ in the horizontal jump. Findings
indicate that Irish adolescent youth may be transitioning to the sport-specific stage of
motor development, without learning the pre-requisite criteria for basic movement
skill proficiency.
Affiliation:
(1) Sports Studies and Physical Education Programme, School of Education, University College Cork,
Ireland. | (2) Centre for Sport Exercise and Life Sciences, Coventry University, UK. | (3) School of
Health and Human Performance, Dublin City University, Dublin, Ireland.
Keywords:
fundamental movement skills, TGMD-2
Presenter and Abstract Info

Wesley O’Brien (1) | Diarmuid Lester (1) | wesley.obrien@ucc.ie | 111724699@umail.ucc.ie
Author Email: wesley.obrien@ucc.ie | 111724699@umail.ucc.ie | aa8396@coventry.ac.uk |
sarahjane.belton@dcu.ie

Symposium #21:
Motor Competence Assessment (MCA). Norms and
results from all over the world
1) DEVELOPMENT OF THE NORMATIVE ASSESSMENT OF THE MCA (MOTOR
COMPETENCE ASSESSMENT)
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Luis Paulo Rodrigues (1) | Carlos Luz (2) | Rita Cordovil (3) | Ricardo Lima (1) | Miguel
Camões (1)

Objectives: This study presents MCA Portuguese normative data from 3 to 23 years of
age.
Methods: Two thousand and eighty-seven participants (1102 boys) between 3 and 22
years of age were evaluated in the six tests of the Motor Competence Assessment
(standing long jump, 10 m shuttle run, throwing ball, kicking ball, lateral jumps, and
shifting platforms).
Results: The results for each of the six tests of the MCA were introduced in the LMS
Chartmaker 2.3 program. The best model for each test and sex was used according to
the goodness of fit values produced, resulting in normative curves and percentile
values per sex and test.
Conclusions: The final norms resulting from this sample showed a good fit to the
developmental expectations of the instrument, allowing to differentiate and to
classify performances along the all span interval studied, 3 to 23 years of age. Future
directions will include obtaining a full classification of the normative scores of the
MCA components (stability, locomotion, and object control), and of the total MCA
score.
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2) A CROSS-CULTURAL COMPARISON OF AMERICAN AND PORTUGUESE
CHILDREN’S MOTOR COMPETENCE
An De Meester (1) | David Stodden (2) | Megan Irwin (2) | Ryan Sacko (3) | Leen Haerens (1)

Objectives: This study examined American fifth to seventh grade children’s motor
competence levels in relation to Portuguese normative data.
Methods: The Motor Competence Assessment was used to assess stability competence,
locomotor competence and object control competence among 121 American children
(51% boys; age = 13.02 ± 1.27yrs). Scores for each of the competence categories were
transformed to sex- and age-specific percentile scores and then compared to the
norm (i.e., 50th percentile) by means of a one sample T-test.
Results: the American children scored significantly lower compared to the norm in
terms of stability competence (M=38.98, SD=23.35, 95%CI=-15.22 to -6.82, t=-5.19,
df=120, p<.001) and locomotor competence (M=33.11, SD=26.25, 95%CI=-21.61 to 12.16, t=-7.08, df=120, p<.001) but they scored significantly higher in terms of object
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control competence (M=74.48, SD=21.87, 95%CI=20.54 to 28.42, t=12.31, df=120,
p<.001).
Conclusions: the results of this study indicate that American fifth to seventh grade
children have lower stability and locomotor competence but higher object control
competence in relation to Portuguese normative data. Further research could
examine how cultural differences can explain these differences.
Affiliation:
(1) Department of Movement and Sports Sciences, Ghent University, Watersportlaan 2, 9000 Ghent,
Belgium | (2) Department of Physical Education & Athletic Training, University of South Carolina, 1300
Wheat Street, Suite 218, Columbia, SC 29208, USA | (3) The Citadel, Department of Health and Human
Performance, 171 Moultrie St, Charleston, SC 29409, USA
Keywords:
Motor Competence Assessment, stability, locomotion, object control
Presenter and Abstract Info

An De Meester (1) | a.demeester@ugent.be
Author Email: a.demeester@ugent.be | stodden@mailbox.sc.edu | irwinjm@sc.edu |
rsacko@citadel.edu | leen.haerens@ugent.be

3) SKILLFUL BODY IN A HEALTHY MIND? EXPLORING THE RELATIONSHIP
BETWEEN MOTOR COMPETENCE AND EXECUTIVE FUNCTIONS IN
CHILDREN
Carlos Luz (1) | Rita Cordovil (2) | Luis Paulo Rodrigues (3)

Objectives: This study aimed to analyse the relation between motor competence and
executive functioning in children and adolescents.
Methods: A total of 554 participants (288 boys) between 6 and 14 years of age were
evaluated using the Motor Competence Assessment (stability, locomotor and object
control tasks) and Cognitive Assessment System (planning and attention scales).
Structural equation modelling through AMOS 21 was used to identify the relationships
between measured and latent variables and to determine the best fitting models, per
sex and overall.
Results: The three final models presented a good overall fit (boys - normalized ?2 =
1.37; NFI = .985; CFI = .996; RMSEA = .036; girls - normalized ?2 = 0.87; NFI = .990; CFI
= 1.000; RMSEA = .000; overall - normalized ?2 = 1.40; NFI = .992; CFI = .998; RMSEA
= .027), revealing that motor competence was significantly interrelated with planning
and attention scales.
Conclusions: These results are in line with previous research and support the
existence of an overlap between motor competence and executive functions,
suggesting that shared mechanisms might underpin the relationship between motor
and cognitive areas. Overall, this study reinforces the importance a holistic
development of children and youth.
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4) THE MOTOR COMPETENCE ASSESSMENT BATTERY AND THE TIMECONSTRAINED SUPINE-TOSTAND (STS) TASK: DESCRIPTIVE AND
CORRELATIONAL STUDY IN PRESCHOOLERS.
Maria Teresa Cattuzzo (1) | Anderson Henry Pereira Feitoza (1) | Clarice Maria de Lucena
Martins (2) | Ívina Andrea Aires Soares (3) | Rafael dos Santos Henrique (1) | Alessandro
Hervaldo Nicolai Ré (4)

Objectives: This study presents a descriptive and correlational analysis from MCA
battery and Supine-to-Stand task (STS) data from preschool children.
Methods: One hundred and twenty eight participants (63 boys; mean age = 4.65±0,73
yrs) were evaluated in the six tasks of the Motor Competence Assessment:
encompassing locomotion [standing long jump (SLJ), 10 m shuttle run (SHR), lateral
jumps (LJ), and shifting platforms (SP)] and object control components [(throwing
ball (TB) and kicking ball (KB)]; also, they had timed their performance on timeconstrained supine-to-stand (STS) task (to get up as fast as possible from the dorsal
decubitus position on the floor to an upright orthostatic position touching a fixed
target on the wall). Pearson correlation analyses were used to verify the associations
among all data.
Results. SLJ = .70 ± .28 m; SHR = 19.51 ± 2.62 s; LJ = 10.41 ± 3.75 jumps; SP = 9.45 ±
3.45 movements; TB = 4.64 ± 2.51 m/s; KB = 4.77 ± 2.57 m/s; STS = 2.21 ± .58 s; the
correlation tests results showed significant (p<0.01) weak to moderate associations
among STS time and all MCA’s locomotion components: STS and LJ = -.50; STS and SP=
-.40; STS and SHR = .48; STS and SLJ = -.49. The associations between STS time and
object control MCA tasks performance had no significant association (STS and KB =
-.14; p=0.13; STS and TB = -.20; p = 0.18).
Conclusions: as expected, the STS timed task, which is a postural righting balance
task involving transport of body center of mass, was associated to MCA’s locomotion
components; still, the MCA’s object control components did not the same result. It is
suggested the time-constrained Supine-toStand (STS) task and MCA battery seem to
share two expressions of motor competence, the locomotion and balance.
Affiliation:
(1) Universidade de Pernambuco, Escola Superior de Educação Física, Recife, PE, Brasil. | (2)
Departamento de Educação Física, Universidade Federal da Paraíba, João Pessoa, PB, Brasil | (3)
Secretaria da Educação Básica do Ceará, Fortaleza, CE, Brasil | (4) Universidade de São Paulo, Escola
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5) THE RELATIONSHIP BETWEEN MOTOR COMPETENCE,
CARDIORESPIRATORY FITNESS AND BODY MASS INDEX IN CHILDREN OF A
CITY WITH LOW HUMAN DEVELOPMENT INDEX.
Rafael dos Santos Henrique (1) | José António Ribeiro Maia (2) | Go Tani (3) | Thaliane
Mayara Pessôa dos Prazeres (1) | Marcos André Moura dos Santos (1)

Objectives: This study aimed to analyse the relationship between motor competence,
cardiorespiratory fitness and body mass index in children.
Methods: Two hundred sixty-six participants aged 6 - 10 years (8.57 ± 1.42 years, 127
boys) from Lagoa do Carro, Brazil. The MCA was used to assess stability, locomotor
and object control competence; standardized scores were used in each category, and
their sum to compute the total MCA score. Cardiorespiratory fitness (CF) was assessed
by time in the Progressive Aerobic Cardiovascular Endurance Run. Body mass and
stature were measured to calculate BMI. Linear regression was used to examine the
association between variables, considering age and sex in this relationship.
Results: Age, sex and CF were associated with total and locomotor competence on
MCA. In stability skills, age, CF and BMI were associated. However, only age and sex
were associated with object control competence. R² ranged between .41 and .59.
Conclusion: These results support the previous research showing the relationship
between motor competence and some components of physical fitness, although MCA
values are well below the normative values of Portuguese children. Future studies can
explore this relationship in a broader age range, as well as differences between
cultures in these relationships
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Outdoor challenging play: adult representations
and children practice
1) LEARNING LANDSCAPES: PROMOTING MOTOR LEARNING THROUGH THE
MATERIALITY AND CONTEXTS OF CHALLENGING LANDSCAPES
Ingunn Fjørtoft

Children learn movements and gain bodily experiences by exploring different
environments. Through bodily experiences, children explore details and quality of
movements such as speed, agility, force, and weight. Children develop perceptualmotor skills through natural spontaneous interaction with the environment. The
materiality of the environment affords challenges and experiences that promote
motor learning and the children respond by exploring, discovering and face the
challenges by mastering perceptual motor skills in context with the environment.
Research problems and topics for discussion:
“What are challenging environments contra risky play?”
“How do landscapes promote motor learning and mastering of bodily competence?”
“How to encourage explorative and problem-solving play”
Approaches:
- Through video of natural playscapes childen’s learning through experience will be
demonstrated
- A brief literature review presenting different attitudes to challenging or risky play
- Interventions and experiments showing effects from playing in challenging
environments on physical activity and motor development in children
Literature and case studies showing the contextual environment- child relationship in
learning fundamental motor skills will be discussed in the perspective of
challenging/risky play. Multifunctional and challenging environments seem to have
promotive effect on children’s motor development and should therefore be
encouraged as a pedagogical approach in motor learning.
Affiliation:
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of South Eastern Norway, Nottoden, Norway
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2) PERCEPTION OF THE INVESTMENT OF OUTDOOR SPACE BY CHILDREN
AND YOUNG PEOPLE AND RISKS RELATED TO IT. ANALYSIS OF
REPRESENTATIONS OF PARENTS AND PROFESSIONALS.
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Vidal Andora (1) | Jidovtseff Boris

The lifestyle evolution involves a diminution of the time spent outdoor. However,
scientists agree that spending time outdoor is associated with many benefits such as
children development, health, psychological wellbeing, social development. Knowing
the practices and the representations of parents and childhood professionals about
children outdoor activities is substantial. These representations influence adult’s
choices and behaviors in relationship with children outdoor play opportunities. In
collaboration with the Wallonian Office of Birth and Childhood (ONE) we have
developed an online survey in order to better know the childhood professionals and
parents’ practices, but also to identify what’s push and prevent them from going out
with children. Additional variables like the living environment, socioeconomic status
and children age are collected for analysis. This survey take place in a larger study
that aim to create a promotion campaign inciting the oudoor investment with
children. The results of the survey will be presented at the symposium in September.
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3) PRESCHOOL CHILDREN’S TYPES OF PHYSICAL ACTIVITY DURING FREE
PLAY WHILE OUTDOORS IN DIFFERENT SEASONS OF THE YEAR
Livonen, S. (1) | Niemistö, D. (2) | Itkonen, J. (2) | Sääkslahti, A. (2)

During preschool hours, children spend prolonged periods of time sitting and on the
contrary harmful short periods of time to moderate-to-vigorous physical activities.
The purpose of this study was to examine how much time (s) preschool children spend
on eight different types of activity (lying down, sitting, standing, walking, running,
light activities and games, moderate-to-vigorous activities and games and swinging)
during free play while outdoors in different seasons of the year. Twelve children were
individually videotaped for 60 minutes in a preschool yard during free play in the
autumn, winter, spring and summer in Finland. The results reveal the differences
between individual children in the amount and quality of physical activity during free
play in different seasons. This information helps investigating which individual and
environmental factors during play while outdoors increase physical activity and
decrease sitting. Despite children usually play outdoors in more physically active
manner, there are big differences between individuals how they use environment for
their movement.
Affiliation:
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4) THE DESIGN AND IMPLEMENTATION OF THE “SOUND WORLD”
COGNITION-ORIENTED OUTDOOR PROGRAM IN CHINESE KINDERGARTENS
Jinxia Dong | Yijing Zhong

In China there are about 240,000 kindergartens and some 77.4% of the children
between 3 and 6 years of age go to kindergartens. In China kindergartens are required
to provide children with at least 2 hour outdoor activities each day. However, due to
the shortage of qualified teachers with knowledge of sport and physical activities in
the country, the implementation of outdoor activities is far from satisfaction. In this
situation the“Sound World” cognition-oriented outdoor program was specifically
designed for kindergartens to keep kids active and smart.
The program makes use of the changing sound signals to motivate or direct children to
do various kinds of activities, such as running, jumping or throwing while at the same
time to exercise their sustained attention, memory and other cognitive capabilities.
The program has different themes and varied age-appropriate difficulties. Semi-auto
teaching process makes the organization of the outdoor activities much easier than
conventional approaches. So far the program has been used in more than 20
kindergartens with 2-4 times a week, 10 minutes each time. It is found out that
children who participate in such program are very active and have heavier workload
and intensity than conventional outdoor program.
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5) PLAYGROUND PRIMO SPORT 0246: STRUCTURED ACTIVITY AND NOT
FREE PLAY IMPROVES MOTOR SKILLS, PHYSICAL ACTIVITY AND EXECUTIVE
FUNCTIONS IN 5 YEARS OLD CHILDREN.
Patrizia Tortella (1,2) | Guido Fumagalli (2,3)

The playground PrimoSport 0246 is located in Treviso, Italy and has been designed to
facilitate acquisition of motor skills in 3-6 y old children. The effects on gross-motor
skills of the preschool children visiting the park had been already documented.
Aim: Here we want to extend our studies on 5 y old children visiting the playground
by evaluating effects of activities organized by specifically trained educators
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(structured activity) on acquisition of motor skills, on executive functions and on level
of physical activity.
Methods: We studied 150 children 5 years old attending the playground Primo Sport
0246 for 1 h a week for 10 weeks. The experimental group followed a program of 30
minutes structured activity and the control group a program of free play in the same
space, same tools and same duration.
Results: At the end of the program children of the experimental group had
significantly increased balance skills, manual dexterity and executive functions.
properties of children of then free play group were not significantly modified at the
end of the 10 weeks period. The level of physical activity (measured by
accelerometer) during the visits at the playground was also significantly higher in the
structured activity group than in the group of free play.
Conclusions:A playground can be an opportunity for teachers to develop motor skills,
physical activity and executive functions in their pupils
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6) FUNDAMENTAL MOTOR SKILL DEVELOPMENT STRATEGIES IN OUTDOOR
SETTINGS USING MINIMAL INSTRUCTION
Wirth, C. W. (1) | Vinci, D. M (1) | Venezia, A. P. (2)

Children in early childhood education settings should participate in movement
activities that provide opportunities to practice gross motor skills. Often the
opportunities in these settings allow children to choose what activities they want to
participate in, including sedentary activities. The aim of this study was to develop a
curriculum that would provide maximum fundamental motor skill engagement with
minimal instruction.
Methods: Motor skills were assessed using a Test for Gross Motor Development (TDMD2) prior to participation and then a series of stations were presented to children in a
pre-k setting. Activities were evaluated for effectiveness and modified as needed.
Motor skills were assessed at the completion of the study and pre- and post-scores
were compared.
Discussion: Semi-structured, choice-based physical activities can be used in outdoor
settings to improve motor skill performance with limited instructional expectations
from teachers.
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Symposium #23:
Motor assessment in children and adolescents:
current practices and future directions
1) ASSESSMENT OF YOUNG PEOPLE’S MOTOR COMPETENCE BY PROXY
REPORTS
Farid Bardid (1, 2) | Isaac Estevan (3) | Lisa Barnett (4)

Different methods exist to evaluate motor competence in young people. Proxy reports
are a subjective method aimed at gathering information from significant others
(parents and/or teachers) on children’s and adolescents’ motor competence. Proxy
reports have traditionally been designed to identify individuals with motor
difficulties, including individuals with developmental coordination disorder. Such
examples include the Developmental Coordination Disorder Questionnaire (DCDQ) and
the Movement Assessment Battery for Children (M-ABC) checklist. However, there are
measures that focus on typically developing children and adolescents, such as the
parent/teacher version of the Perceived Movement Skill Competence (PMSC). As
proxy-reports can provide valuable information on motor competence, it is important
to consider the quality of available instruments.
In this study, we will review available proxy-reports assessing children’s and
adolescents’ motor competence. We will report the administrative and psychometric
properties (e.g., construct validity, test-retest reliability) of these instruments, and
discuss strengths, limitations and future directions for this method of assessment.
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2) AS GOOD AS IT GETS? VALIDITY AND RELIABILITY OF MOTOR SKILL
ASSESSMENTS
Ryan Hulteen ( 1) | Larissa True (2) | Natalie Lander (3) | Lisa Barnett (3) | Borja del Pozo
Cruz (4) | Chris Lonsdale (4)

Many observational assessments of motor skill competence exist. Administrators of
these assessment tools need to ensure that their selected tool has sufficient validity
and reliability to have confidence in the results these tools provide. Seven databases
were systematically searched using a defined list of search terms. Motor skill
assessments that assessed validity and/or reliability in typically developing children
and adolescents between the ages of 3-18 years was further examined for inclusion.
The vast majority of skill assessments available are for child populations (3-12 years).
Validity and reliability are best represented for the Test of Gross Motor Development
and Movement Assessment Battery for Children. Far fewer assessments are available
for adolescent populations (13-18 years). Those that are available for adolescents
have not had their measurement properties extensively studied.
Many skill assessments exist, but the extent to which their measurement properties
have been studied varies greatly. While we have many different assessments, many of
the same skills are assessed in each. It may be that we do not need new assessments,
but rather, as a field it is necessary to enhance assessments already available to us.
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3) THE DRAGON CHALLENGE V1.0: A DYNAMIC MEASURE OF PHYSICAL
COMPETENCE IN CHILDREN AND ADOLESCENTS
Gareth Stratton

The need to capture more accurate ecological measures of fundamental gross motor
skills in a perception action context is key for academics and professionals to
establish child and adolescent development in the psychomotor domain. With this in
mind, a combined group of professionals and academics developed a dynamic
measure of physical competence where children and adolescents were required to
demonstrate fundamental movement by completing 9 tasks in continuous fashion.
A scoring system including both product and process measures and time to completion
were used to categorize participants into one of 7 achievement levels (Platinum to
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Bronze). A national surveillance project was then implemented and assessments
completed on a representative sample of 4,355 children. Six out of 10 children did not
achieve an expected level of physical competence (62% bronze / silver awards)
leaving 4 in 10 children with a good level of physical competence. A third of children
who took part in DCV1.0 achieved Gold; whereas 5% of children fell into the Platinum
category.
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4) PHYSICAL EDUCATION TEACHERS’ DIAGNOSTIC COMPETENCE TO ASSESS
CHILDREN’S MOTOR COMPETENCE AND HOW IT IS AFFECTED BY THEIR
INNATE BIASES
Till Utesch (1) | James Rudd (2) | Lawrence Foweather (3)

Assessing children’s motor competence is an integral part of physical education (PE)
teacher’s roles in fostering children’s long-term physical activity and individual
development support. Teachers often make quick judgements whilst observing
children in dynamic environments. These judgements of competence are used to
inform the teaching and learning experience. There is a need to better understand
how effective and accurate teachers are at judging children’s motor competence in
heterogeneous groups and whether they are influenced by the teachers’ own
epistemology. This study aims to experimentally investigate teachers’ diagnostic
competence and how different characteristics of the child such as ethnicity,
disability, gender or the child’s name (cues) may cause biases upon these
judgements.
A total of 115 German teachers and students participated in the study with 0 – 20
years of teaching experience. Participants rated 60 video-taped children (0-15 scale)
that completed the dynamic Canadian Agility and Movement Skill Assessment. Lens
model analysis showed large ranges in teachers accuracy (.4<r<.95) and consistency in
use of different cues across children (.4<r <.7). Results show biases towards
locomotion, object control and all other cues. This study will present to what extent
individual participants showed biases and how these were related to their professional
experience.
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5) OBJECTIVE ASSESSMENT OF MOTOR COMPETENCE IN YOUNG CHILDREN:
TOWARD AN IN-FIELD APPROACH USING MOTION DEVICES
Giuseppe Vannozzi

Instrumented movement analysis allows motor task characterization through
biomechanical measures, indicating how specific ranges of those quantities reflect
the actual levels of motor competence for a given motor skill. While lab-based
assessments allow for highly accurate quantitative measures, they appear not
appropriate for assessing large numbers of children, the relevant testing being timeconsuming, expensive, and requiring specialised equipment and complex data postprocessing. The volume of capture is also limited and may even hinder the skill
performance.
Advances in quantitative measurement of human movement analysis in different outof-the-lab contexts has led to the development of inertial measurement units as an
alternative portable tool for in-field assessment of motor competence. These devices
gained popularity in the field of human motion analysis being easy-to-use, robust, and
small. Inertial-based measurements can provide children’s movement-related
quantities in real-life environments (i.e. schools, playgrounds).
Aim of the presentation is to summarize the state of the art about motor competence
assessment through instrumental movement analysis, presenting real life data and
drawing possible future directions. Portable motion devices will be discussed and
their use in assessing both locomotor and object control skills as a feasible approach
to provide an objective assessment of motor competence in children and adolescents.
Affiliation:
Department of Movement, Human and Health Sciences, University of Rome “Foro Italico”, Italy
Keywords:
motor competence assessment, instrumental movement analysis
Presenter and Abstract Info

Giuseppe Vannozzi | giuseppe.vannozzi@uniroma4.it
Author Email: giuseppe.vannozzi@uniroma4.it

Symposium #24:
LIKE A GIRL: EXAMINING GENDER DISPARITIES IN
PHYSICAL PLAY ENVIRONMENTS IN EARLY
CHILDHOOD
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1) LIKE A GIRL: EXAMINING GENDER DIFFERENCES IN PHYSICAL ACTIVITY
PROGRAMS IN PRESCHOOL CHILDREN.
Danielle D. Wadsworth | Alexandra Venezia | Jerraco Johnson | Mary Rudisill | Melissa
Pangelinan

Approximately 50% of preschoolers do not meet physical activity recommendations
and boys are more likely to meet physical activity recommendations than girls.
Although multiple interventions have targeted preschoolers, literature is unclear on
which types of interventions are effective to elicit physical activity and eliminate
gender disparities. The aim of this presentation is to compare physical activity
participation in different movement programs with a particular emphasis on gender
differences. This symposium presentation will discuss results from a physical play
program delivered two days per week for 7 weeks (N = 98; M age = 4.48 years).
Participants were randomly assigned by class to one of four physical play programs:
control (unplanned free play), fundamental motor skill (FMS) focus, fitness focus, and
both FMS and fitness focus. A waist worn accelerometer measured physical activity in
all 14 sessions. In terms of gender equity, a regression analysis showed both boys and
girls of all ages benefited equally from the intervention that targeted both FMS and
Fitness (p = .041). Gender Interventions that incorporate both FMS and fitness may
decrease gender physical activity disparities within preschoolers.
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2) DIFFERENCES IN YOUNG PRESCHOOL BOYS AND GIRLS OVERHAND
THROWING PRACTICE BEHAVIORS DURING A MASTERY MOTIVATIONAL
CLIMATE.
Jerraco Johnson | Monaye Merritt | Michael Morris | Julia Sassi | Danielle Wadsworth | Mary
Rudisill | Peter Hastie

Fundamental motor skills (FMS) are widely accepted as the building blocks for
successful participation in sports and physical activity for children. Of the FMS, the
biggest skill difference between boys and girls exist in overhand throwing.
Additionally, gender stereotypes about FMS exists as early as preschool. The purpose
of this study was to determine the extent to which preschool boys and girls’ sex and
skill level relate to their throwing practice behaviors in an autonomous climate. 54
preschool children (24 boys, 30 girls) participated in a 7-week mastery climate
intervention. Children’s throwing practice behaviors (time, visits, and trials) were
video recorded during each lesson. A series of unpaired Welch assessments were run
to determine if there were differences in practice behaviors during the intervention
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based on gender and initial skill level. There were significant differences by sex in
practice time (p = .032) and trials (p = .017), but no differences in visits (p = .852). A
one-way Welch ANOVA revealed similar findings based on skill level. Overall, it
appears that throwing gender stereotypes may translate into practice behaviors.
Interventions should consider ways to make FMS more enticing for young girls,
including the presentation of tasks.
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3) ARE MOTOR SKILL GENDER EFFECTS ‘TYPICAL’?
Pamela Haibach-Beach (1) | Melanie Perreault (1) | Lauren Lieberman (1) | Beth Foster (2)

Movement is important in every aspect of a child’s life and understanding the
development of motor skills is central to providing appropriate instruction and
interventions. Gender differences in fundamental motor skills are often found in
typically developing children with boys outperforming girls, particularly in object
control skills. However, few gender differences have been found in children with
visual impairments (VI). The purpose of this study was to examine gender differences
in motor skill performance in children with CHARGE syndrome, a multifaceted
syndrome of complex birth defects. Thirty-seven children with CHARGE syndrome and
28 typically developing children participated in this study (Mage = 9.64 years, SD =
3.69 years). Within the group of children with CHARGE, boys performed significantly
better than girls only on kicking (U = 60.5, p = .04). These results are in line with
similar research in children with VI; however, it is not understood why the gender
effect was not found in this population. It may be due to reduced physical activity
experiences and a lack of appropriate instruction in all children with CHARGE
syndrome regardless of gender. Future research is needed to determine the
underlying causes so appropriate intervention services can be provided for this
population.
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4) EFFECTS OF A GENDER STEREOTYPE MOTOR SKILL INTERVENTION FOR
PRESCHOOL CHILDREN
Sally Taunton (1) | Kelly Lynn Mulvey (2) | Danielle Wadsworth (3) | Emily Gilbert (1) | Alex
Stribing (1) | Jenna Fisher (1) | Adam Pennell (1) | Matthew Patey (1) | Ali Brian (1)

Sex differences in performance of certain motor skills and physical activities have
been reported during movement interventions. One explanation may be the influence
of gender stereotypes with certain motor skills or physical activities. Developing
interventions to increase motor competence and physical activities and suppress
stereotypes regarding these activities is needed. Preschool children (N = 76; Mage =
46.9, SD = 8.94 months) participated in a 10-week Successful Kinesthetic Instruction
for Preschoolers (SKIP) intervention with an emphasis on instruction to suppress motor
skill and physical activity stereotypes. Results revealed at the posttest children
significantly increased their motor skills [(locomotor: t(54) = 10.04, p < .001); object
control: (t(54) = 4.72, p < .001)] and physical activity [(light: t(38) = 3.23, p = .003);
moderate: t(38) = 5.84, p < .001); vigorous: t(38) = 5.32, p = .003 ] in addition to
changing their flexibility (t(44) = -3.01, p = .004), awareness (t(48) = -3.00, p < .004)
and endorsement (t(46) = -5.15 p < .001) of stereotypes. Future research should
examine the influence of gender stereotypes on children’s motor skills, physical
activity, and perceived motor competence in addition to addressing these influences
on motor skill and physical activity interventions.
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5) THE EFFECT OF A PRESCHOOL-BASED DANCE INTERVENTION ON SKILL
DEVELOPMENT IN BOYS AND GIRLS
Anne R. Lindsay (1) | Jennifer Lucas (2) | Teresa Byington (1) | Madeleine Sigman-Grant (1) |
Amy Mobley (3) | Deana Hildebrand (4) | Nurgul Fitzgerald (5)

The All 4 Kids© early childhood, 21-lesson (3x/w) nutrition and physical activity
program teaches boys and girls skill mastery using dance. The purpose of this study
was to demonstrate changes in boys and girl’s ability to perform basic fundamental
movement skills critical to an active lifestyle. 2,817 children completed the
intervention program from 2010 through 2016. Mean age was 4.16 years, and 51.1%
were female. The majority of the population was Hispanic/Latino (54.1%). Wilcoxon,
McNemar and t-tests were used for analysis. Significant improvement was observed in
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girls and boys in all 12 movement skills and composite scores 24.10 pre-to 29.12 postintervention (p < .001); balance improved significantly among those who could not
balance for 5 seconds before the intervention from a mean 2.13 (SD 1.15) seconds to
5.25 (SD 6.46) seconds; crossing the midline improved significantly pre and post
intervention (p< .001) and the mean number of hops (on one foot) for endurance and
coordination increased significantly from pre- 21.89 hops (SD = 11.939) to 26.81 at
post- (SD = 11.206) (t = -17.823, df = 1686, p < .001). It appears interventions that
include dance for physical activity may improve movement skills in both boys and
girls.
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Department of Healthcare Administration and Policy, University of Nevada, Las Vegas, Nevada, USA |
(3) Department of Health Education & Behavior, College of Health and Human Performance, University
of Florida, Gainesville, FL | (4) Dept Nutritional Sciences, Oklahoma State University, Stillwater, OK,
USA | (5) Department of Nutritional Sciences, School of Environmental and Biological Sciences,
Rutgers, The State University of New Jersey, New Brunswick, NJ, USA
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Symposium #25:
What are the modifiable factors that can assist
children from infancy to school age to develop
motor competence?
1) EARLY CAREGIVING EXPERIENCES, POSITIONING, HANDLING AND MOTOR
PLAY CONTRIBUTE TO MOTOR COMPETENCE IN HEALTHY TERM INFANTS
Beaton H.E. (1) | Travlos V. (1) | Hands B. (2)

Infants are highly responsive to handling, positioning and motor play activities
provided by caregivers. However, limited evidence exists regarding the specific infant
handling skills which contribute to early motor development. A prospective birth
cohort of 48 healthy, term, infant-mother dyads were examined at infant’s age one
and three months. Mother’s infant handling skills were scored during infant care and
play activities using the Infant Handling Measure (IHM), a valid kinematic tool
developed for the study. Infant motor development was assessed using standardised
motor scales at infant’s age 1, 3 and 10 months. The mothers were classified into 2
groups; competent or low competent handlers. The infants were classified into 2
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groups; typical motor development (TMD) or late motor emergence (LME). Of the 48
mothers, 27 (56%) mothers demonstrated competent handling at 3 months. Of the 48
infants, 12 (25%) infants demonstrated LME. Mothers of TMD infants had significantly
better handling skills than mothers of LME (p = .012). Using symmetrical postures and
rotational movements with handling was associated with infant balance (p = .003) and
mobility (p = .04) development. Early mastery of infant handling by caregivers may
enhance infant motor development and enable sensory-motor explorations and
relationship development.
Affiliation:
(1) The School of Physiotherapy, The University of Notre Dame Australia, Fremantle, Australia. | (2)
The Institute for Health Research, The University of Notre Dame Australia, Fremantle, Australia.
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2) DOES SCREEN TIME BEHAVIOR EFFECT GROSS MOTOR DEVELOPMENT IN
TODDLERS?
Sanne LC Veldman (1, 2) | Rute Santos (1, 3) | Rachel A Jones (1) | Anthony D Okely (1)

The use of mobile phones and iPads has increased rapidly across all ages over the past
decades. This increased usage likely has consequences for children’s health and
development as it often replaces other activities such as outdoor time and physical
activity. The purpose of this study was to examine the associations between screen
time behavior and gross motor skill development in toddlers. Data was extracted from
the baseline data of the Get Up Study and included 220 toddlers aged 1-3 years (mean
19.8 months, SD 4.1 months) and their parents. Motor development was assessed
using the Peabody Developmental Motor Scales – 2nd edition (PDMS-2). Linear
regression analyses were conducted using STATA while adjusting for clustering of child
care centers, sex and age. Preliminary results show toddlers who use screen
entertainment during dinner more than three times per week had less developed
gross motor skills (GMQ), locomotor skills and stability skills (all p<0.05). Other
factors such as the presence of rules about screen entertainment and screen
entertainment in the bedroom were not related to overall gross motor skill
development or any of the subtests.
Affiliation:
(1) Early Start Research Institute, University of Wollongong, Australia (2) Department of Public and
Occupational Health and Amsterdam Public Health research Institute, VU University Medical Center,
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3) THE WAY MUMS AND DADS PLAY WITH THEIR PRESCHOOL CHILDREN
MAKES A DIFFERENCE TO THEIR GROSS MOTOR COMPETENCE
Linda Saraiva (1) | Rita Cordovil (2)

Parents play a key role in shaping their children’s play behaviour. In this novel crosssectional study, we aimed to characterize the different types of play activities that
occur between parents and their 3- to 5-year-old children, and to identify if they can
predict children’s gross motor development. Three hundred and sixty-seven children
(172 boys and 195 girls) aged between 3 and 5 years (M=53.0 months, SD=9.6)
participated. Parents (344 fathers and 358 mothers) reported the type of play
behavior that was most frequent. Children’s motor competence was assessed using
the Peabody Developmental Motor Scales - 2nd edition (PDMS-2). The most frequent
father-son activities were active play, while significant preferences for creative play
and story-telling were noted for father-daughter activities. On the other hand,
mothers were more frequently involved in pretend play with the daughters and
construction play with the sons. A stepwise regression identified active play with the
father as the best predictor for boy’s gross motor competence (standardised for age).
No predictors were found for girls. Our results indicate that gender stereotypes are
present in the parental play behaviours and might be enhancing the gross motor
development of boys.
Affiliation:
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CIPER, Faculdade de Motricidade Humana, Universidade de Lisboa, Portugal
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4) EARLY EXPERIENCES MATTERS!
Arja Sääkslahti | Donna Niemistö | Arto Laukkanen

The purpose of this cross sectional study was to find out if there are associations
between infant’s early development characteristics, environmental factors and
childhood behavior with motor skills. Data of this study comprise 2-4-year-old
preschool children (n=368; mean 4yrs, SD 0.5yrs) and their parents from the nationally
representative Skilled kids – study. Children’s motor skills were measured by TGMD-3
(Ulrich 2013). Statistical analysis were done with adjustment for age and gender. The
preliminary results revealed that the earlier a child learned to walk independently the
better locomotor skills s/he had (r=-.178; p = .005). Interestingly, parents views about
their child’s motor skills was associated with child’s better locomotor skills (r=.14; p
=.027), as well as, parents views about a child’s enjoyment during physical activities
(r=.16; p =.010). Children who participated in organized sport activities had better
locomotor (r=.16; p=.010) and object control skills (r=.16; p=.011). The study
demonstrates that even though some genetic influence (independence walking age)
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can be seen, the role of environment is important during early years. Parents’
positive views about their child’s physically active behavior was associated with
better locomotor skills. This means that parents’ perception about their child’s motor
skills may encourage children to be more active.
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5) HOW CAN PARENTS ENSURE THEIR CHILD WILL DEVELOP THE
FUNDAMENTAL MOVEMENT SKILL NEEDED TO BE PHYSICALLY ACTIVE?
Lisa M Barnett (1) | Jill A Hnatiuk (2) | Jo Salmon (2) | Kylie D Hesketh (2)

The aim of this prospective study was to investigate which modifiable family and
home environment factors predict children’s movement skills at age five. The sample
consisted of 264 children from the Melbourne InFANT Program. Mothers completed
questionnaires when their child was 4, 9, 19 months, and 3.5 years assessing factors
hypothesised to influence FMS. At 5 years old, children were assessed using the Test
of Gross Motor Development. Separate multivariate linear regression models
examined the association between factors at each time point and children’s
locomotor and object control skills. Maternal optimism (ß = 2·38) (4m old), physical
activity equipment (ß = 082) (9m), spending more time outdoors - middle and highest
tertile (ß = 2·62; ß = 3·10) and more time free to move about (ß = 2·45) (19m), and
spending more time with older children (ß = 2·25) (3·5y), were predictive of higher
locomotor skill scores. Spending more time with older children (ß = 2·55) (4m), more
time free to move about - middle and highest tertile (ß = 2·65; ß = 2·46) (19m), and
more equipment in the home (ß = 0·83, 9m and ß = 0·16, 3·5y) were predictive of
higher object control skills.
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Symposium #26:
WHAT HAVE WE BEEN MISSING? NOVEL AND
INNOVATIVE METHODOLOGIES FOR IMPROVING
CHILDREN’S PHYSICAL ACTIVITY ASSESSMENT AND
MOTOR COMPETENCE
1) SEQUENCE MAPS OF CHILDREN’S PHYSICAL ACTIVITY AND SEDENTARY
BEHAVIOR – NOVEL ACCELEROMETER DATA-ANALYSIS
Mai Chinapaw (1) | Xinhui Wang (1) | Lars Bo Andersen (2) | Teatske Altenburg (1)

Purpose: To date, epidemiological studies have focused on the potential health
effects of total volume of physical activity (PA) or sedentary behavior (SB). However,
two persons may have the same volume of PA or SB but accumulated in a completely
different sequence. The pattern of accumulating PA and SB might be more important
for health effects than the total volume. Therefore, the aim was to develop a
sophisticated algorithm translating accelerometer data into detailed sequence maps
considering how PA and SB are accumulated throughout the day.
Methods: We developed a novel algorithm to convert accelerometer counts into a
sequence map based on behavior states defined by a combination of intensity
(sedentary, light, moderate, and vigorous intensity) and duration (sporadic
accumulation or in bouts of different duration). Additionally, hierarchical cluster
analysis was applied to identify clusters of children with similar behavioral sequence
maps.
Results: Clustering resulted in seven clusters of children with similar PA and SB
sequence maps: an average cluster (33% of children); a cluster with relatively more
SB, light and moderate PA in bouts (SB and PA bouters, 31%); a cluster characterized
by more sporadic SB and light PA (light activity breakers, 26%); and four smaller
clusters with 7% of the children or less.
Conclusion: This novel algorithm is a next step in more sophisticated analyses of
accelerometer data considering how PA and SB are accumulated throughout the day.
The next step is identifying whether specific patterns of accumulating PA and SB are
associated with improved health outcomes.
Affiliation:
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of Applied Sciences, Sogndal, Norway
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2) CROSS-VALIDATION OF WRIST- AND HIP-WORN ACTIGRAPH
ACCELEROMETERS DURING PRESCHOOL CHILDREN’S FREE PLAY
Teatske Altenburg (1) | Lotte de Vries (1) | Emma L. J. Eyre | Alexandra Dobell (2) | Michael
Duncan (2) | Mai Chinapaw (1)

Purpose. The current study cross-validated various accelerometer cut-points to assess
physical activity and sedentary behavior in preschool children during one hour of free
play.
Methods. Sixty-four pre-schoolers (2.7±0.5yrs; 53%girls) wore two accelerometers, one
at their right hip and one at their dominant wrist, during one hour of free play. Preschoolers’ activities were observed by two trained researchers using the
Observational System of Recording Physical Activity in Children-Preschool Version
(OSRAC-P). Area-under-the-curve (AUC) was calculated for the receiving operating
characteristic (ROC-)curves to determine classification accuracy of the cut points for
both the vertical axis (VA) and vector magnitude (VM) data and in different epoch
lengths (5, 15 and 30 seconds).
Results. Both wrist-based and hip-based estimates of sedentary time were
underestimated while time spent in physical activity was overestimated, compared to
direct observation. Sedentary behavior and physical activity estimates were most
reliable when using wrist-based VM data in 30-second epochs, with AUC-values of 0.75
for moderate-to-vigorous physical activity, 0.72 for sedentary behavior and 0.68 for
light physical activity.
Conclusion. For estimating physical activity and sedentary behavior in preschool
children we recommend using wrist-based VM data in 30-second epochs.
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University, UK
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3) ENERGY EXPENDITURE IN SELECTED MOTOR SKILLS IN CHILDREN AGED 711 YEARS
Michael J. Duncan | Emma L. J. Eyre

Following institutional ethics approval, parental informed consent and child assent,
17 children (13 boys), aged 7-11 years, undertook the following representative of
children’s daily activities: Laying supine, playing Lego, walking at slow (3kph),
moderate (4.5kph) and fast (6kph) pace, overarm throwing and catching a tennis ball,
instep passing and receiving a football and cycling (35Watts). Each bout lasted 5
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minutes with the middle 3 minutes used for analysis. VO2 was assessed throughout
using a MetaMax 3B (Cortex Biophysik, Leipzig, Germany) breath by breath gas
analyser. VO2 values were converted into METs using age-specific values (Harrell, et
al., 2005) and coded into one of four intensity categories (sedentary < 1.5 METs), light
(1.5-2.99 METs), moderate (3-5.99 METs) and Vigorous (>6 METs). Results indicated
that lying supine and playing Lego were characterized as sedentary in nature, walking
at slow and medium pace and throwing and catching were light in nature and walking
at fast pace, cycling and passing and receiving a football were moderate in nature.
The current study suggests that performance of throwing and catching a tennis and
passing and receiving a football can elicit energy costs that are health enhancing from
a metabolic expenditure perspective and are comparable to walking at moderate to
fast pace and cycling at a moderate intensity.
Harrell J, et al. (2005) Energy costs of physical activity in children and adolescents.
Med Sci Sports Exerc 37:329–336.
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4) ENERGY EXPENDITURE OF DISCRETE SKILL PERFORMANCE (AGES 7-9)
AND MEASUREMENT AND DISCREPANCIES USING ACCELEROMETRY, SOFIT,
SOPLAY, AND OSRAC
Ryan S. Sacko (1) | David F. Stodden (2)

The repetitive practice of object control skills with high levels of effort promotes skill
development and is associated with high levels of energy expenditure (EE; Sacko et
al., 2018 & in press); thus, promotion of skill development during physical education
and physical activity (PA) interventions has both acute and long-term healthenhancing benefits. However, the intermittent nature of skill performance may hinder
the capability of accelerometers and systematic observation tools to accurately
evaluate EE during practice, potentially underestimating their contribution to daily
healthenhancing PA levels. Thus, the purpose of this study was to compare EE levels
during object projection skill performance, assessed via indirect calorimetry, against
EE estimated using other common measurement techniques. Forty-two children (girls
n=20, Mage = 8.1±0.8 years) performed consecutive blocks of 5 kicks, 5 throws, and 5
swings at performance intervals of 6, 12, and 30 seconds. EE was estimated using
indirect calorimetry (COSMED k4b2), accelerometers worn on the hip, dominant- and,
non-dominant-wrists (ActiGraph GT3X+), and 3 systematic observation tools (SOFIT,
SOPLAY, OSRAC-P). EE using indirect calorimetry demonstrated moderate-intensity PA
(4.5±0.8 METS – 30sec interval, 6.3±1.3 METS – 12sec interval) to vigorous intensity PA
(8.3±1.7 METS – 6sec interval). However, EE assessed with accerlerometry evaluated
with four commonly used cut-points (hip; Freedson et al., 2005; Evenson et al., 2008,
dominant-wrist, Crouter et al., 2015; non-dominant-wrist, Chandler et al., 2016) and
109

each systematic observation tool, evaluated under varying observation conditions,
underestimated EE, compared to indirect calorimetry in all conditions. These data
indicate current objective and systematic PA observation tools may dramatically
underestimate EE associated with object projection skill performance.
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5) NOVEL ANALYTICS AND NOVEL INSIGHTS INTO MOVEMENT QUALITY
USING SENSORS
Gareth Stratton

To date the majority of research into children’s physical activity has focused on the
“quantity” of physical activity. The problem with this position is that it is less
relevant to children and young people and the constituents who support them. Whilst
the quantity of physical activity is important measuring its quality is arguably more
important. With this challenge in mind we have engaged in a laboratory to community
approach and integrated engineering solutions and advanced analytics into children’s
physical activity measurement. For instance we have gathered greater detail into the
quality of children’s movements in the 20-metre multi stage shuttle run. Further we
have gained greater insight into the quality of children’s movement in pre-school
open-play contexts and have developed a sensor-based solution to the measurement
of children’s fundamental movement skills. The data gathered at an individual level
can also be integrated into hierarchical clustering and combined heat and behavior
maps to analyze data at a group level that is particularly insightful.
This presentation will outline our integrated engineering-physical activity work and
will share the insight gained to develop further insight into the “quality” as well as
quantity of children’s physical activity and movement in real living conditions.
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Symposium #27:
THE EFFICACY OF LINEAR AND NON-LINEAR
PEDAGOGY IN PHYSICAL EDUCATION ON
CHILDREN’S DEVELOPMENT (5-6 YEARS): CLUSTER
RCT MAIN OUTCOMES AND MEDIATING PATHWAYS
1) SKILL ACQUISITION METHODS FOSTERING PHYSICAL LITERACY IN EARLYPHYSICAL EDUCATION (SAMPLE-PE) IN 5-6 YEAR OLD CHILDREN:
RATIONALE AND STUDY PROTOCOL FOR A CLUSTER-RANDOMISED
CONTROLLED TRIAL
James Rudd (1) | Crotti, M (1) | Fitton Davies, K. (1) | O’Callaghan, L. (1) | Grace, R (1) |
Bardid, F. (2, 3) | Utesch, T. (4) | Roberts, S. (1) | Boddy, L.M. (5) | Walsh, B. (1) | Cronin,
C.J. (1) | Knowles, Z (5) | Watson, P.M. (5) | Button, C. (6) |

Research into motor learning and control has advanced knowledge about the physical
and cognitive processes involved in developing motor competence. This provides an
excellent opportunity to develop a strong theoretical underpinning for primary
Physical Education and better understand why children do, or do not, improve their
motor competence. The first half of this presentation will outline the development of
the two SAMPLE-PE pedagogies (linear and non-linear), constructed from contrasting
theories of motor learning (information processing and ecological dynamics), and the
ramifications in terms of curriculum design, teaching, learning and assessment. The
second part will focus on describing the design of a cluster-randomised controlled
trial to evaluate SAMPLE-PE pedagogies within ~360 children aged 5-6 years from 12
schools located in areas of high deprivation in North-West England. Schools were
randomly allocated to one of three conditions: Nonlinear Pedagogy (n=3 schools),
Linear Pedagogy (n=3 schools) or Control (n=6 schools). Nonlinear and Linear Pedagogy
interventions were delivered by trained coaches over 15 weeks, while control schools
followed their usual practice. Data was collected at baseline (T0), post-intervention
(T1) and six months follow-up (T2). Children’s motor competence was the primary
outcome; secondary outcomes include physical activity, perceived competence,
motivation, executive functions, and self-regulation.
Affiliation:
(1) Faculty of Education, Health and Community, Sport Studies, Leisure and Nutrition, Liverpool John
Moores University, IM Marsh Campus, Barkhill Road, Aigburth, Liverpool, L17 6BD, UK | (2) School of
Education, University of Strathclyde, Glasgow, UK (3) Department of Movement and Sports Sciences,
Ghent University, Ghent, Belgium. | (4) Institute for Sport and Exercise Sciences, University of
Münster, Einsteinstraße 22, 148149 Münster, Germany | (5) Physical Activity Exchange, Research
Institute for Sport and Exercise Sciences, Liverpool John Moores University, 62 Great Crosshall Street,
Liverpool, L32AT, UK | (6) School of Physical Education, Sport and Exercise Sciences, University of
Otago, Dunedin, Otago, New Zealand | (7) Priority Research Centre in Physical Activity and Nutrition,
School of Education, University of Newcastle, Callaghan, NSW 2308, Australia | (8) Department of
Human Movement and Health Sciences, University of Rome “Foro Italico”, Rome, Italy | (9) Institute
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2) UNDERSTANDING HIGH AND LOW SKILL CHILDREN’S EARLY YEARS MOTOR
AFFORDANCES AND PHYSICAL ACTIVITY
Rachael Grace (1) | Zoe Knowles (2) | Farid Bardid (3, 4) | Lawrence Foweather (2)

UK children from areas of high deprivation have been found to have low motor
competence, which is important since a failure to make advancements during this
stage may provide a barrier to participation in later life. There is a need to establish
which correlates and determinants of motor competence need to be targeted in order
for optimal development of interventions for this population. This study aimed to use
mixed methods to investigate the individual, social and environmental factors in
relation to high and low motor competence in young children. Children aged 5-6 years
old (n=326) completed the Test of Gross Motor Development-3 and the Stability Skills
Assessment to assess their motor competence. Parents were asked to complete a
questionnaire to assess demographics, parental factors, the home environment and
child participation in leisure time physical activities. Parents of children identified as
having low or high competence were subsequently invited to take part in telephone
interviews to probe parents about their child’s motor affordances. Quantitative and
qualitative data were analysed through regression and thematic analysis,
respectively. This study provides a strong understanding of the influences on motor
development within 5-6 year olds and will inform future interventions aimed at
improving motor competence.
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University, 62 Great Crosshall Street, Liverpool, L32AT, UK | (3) School of Education, University of
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3) EXPLORING THE EFFECTS OF A PEDAGOGICAL INTERVENTION UPON
PSYCHOLOGICAL FACTORS IN 5-7-YEAROLD CHILDREN
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Fitton Davies, K. (1) | Foweather, L. (2) | Roberts, S. (1) | Utesch, T. (3) | Bardid, F. (4, 5) |
Watson, P. (2) | Button, C. (6) | Lubans, D. (7) | Pesce, C. (8) | Crotti, M. (1) | Laura
O’Callaghan (1) | James Rudd (1)

Children with higher perceived motor competence and self-determined motivation are
more likely to enjoy and value participation in physical activity. Different pedagogical
approaches to physical education (PE) may affect whether young children feel
competent, autonomous and related within their PE environments. This part of the
SAMPLE-PE project aimed to examine the influence of non-linear and linear
pedagogical approaches to PE on self-determined motivation and perceived motor
competence in 5-6-year-old children from deprived areas. All children were asked to
complete The Pictorial Scale of Perceived Movement Skill Competence of Young
Children-3 and the physical aspect of the The Pictorial Scale of Perceived
Competence and Social Acceptance for Young Children to assess perceived motor
competence, while a sub-sample of children were assessed for self-determined
motivation and basic psychological need satisfaction using a novel qualitative method
called Draw, Write, Show and Tell. Assessments were completed at baseline (T0),
immediately post-intervention (T1) and six months after intervention completion (T2).
The effect of contrasting pedagogies (linear and non-linear) upon perceived motor
competence and self-determined motivation will be investigated using mixed linear
model analysis. It is expected that the relationship between motor competence and
perceived motor competence will be mediated by pedagogy and selfdetermined
motivation.
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4) EXAMINING THE EFFECTS OF PHYSICAL EDUCATION PEDAGOGY ON
EXECUTIVE FUNCTION AND SELFREGULATION IN 5-7-YEAR-OLD CHILDREN

113

Laura O’Callaghan (1) | Foweather, L. (2) | Boddy, L. (1) | Buszard, T. (3) | Utesch, T. (4) |
Bardid, F. (5, 6) | Button, C. (7) | Lubans, D. (8) | Pesce, C. (9) | Crotti, M. (1) | Fitton
Davies, K. (1) | James Rudd (1)

Executive function (EF) and self-regulation (SR) are interrelated constructs which are
essential to examine at the start of primary school (aged 5-6 years) because they
impact upon children’s academic achievements, health and everyday life skills. It has
been found that enriched physical education, utilizing variability of practice and
proactive control of motor skills inherently challenges EF and SR. This part of the
SAMPLE-PE project seeks to explore the effect of Nonlinear and Linear pedagogical
approaches to PE on EF and SR. The Linear Pedagogy focuses on ‘reducing noise in the
system’ whereby repetitive practice of skills reduces the amount of variability to
achieve efficient, reliable and accurate motor skill performance. Nonlinear Pedagogy
encourages variability of movement and an external focus meaning the children
constantly performing complex movements in their entirety through repeated
destabilisation of their movement patterns. It is therefore hypothesised that
Nonlinear Pedagogy leads to greater challenge of the interrelated EF and SR pathway.
The effect of the contrasting pedagogies upon EF and SR will be measured using the
NIH toolbox and the strength and difficulties questionnaire, respectively. It is
expected that the relationship between cognition and motor competence is mediated
by pedagogy and motor creativity.
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5) EFFICACY OF SAMPLE-PE CURRICULUM ON PHYSICAL ACTIVITY WITHIN
AND BEYOND THE SCHOOL DAY
Matteo Crotti (1) | James Rudd (1) | Roberts, S. (1) | Utesch, T. (2) | Bardid, F. (3, 4) |
Cronin, C. (1) | Button, C. (5) | Lubans, D. (6) | Pesce, C. (7) | Fitton Davies, K. (1) |
O’Callaghan, L. (1) | Foweather, L (8)

Participation in physical activity (PA) is positively associated with desirable health
and development in children. However, many children do not meet recommended PA
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levels and a progressive decline in PA has been observed from school entry towards
the adolescence. Physical education (PE) in school is an ideal setting to educate
children and foster PA behaviours at a population level. This SAMPLE-PE study aimed
to examine the effect of linear and non-linear pedagogical approaches in PE on
children’s PA behaviours within and outside school. PA was assessed using tri-axial
accelerometers, initialised at a sampling frequency of 30Hz and worn on the nondominant wrist, in all children over 7 days pre- and postintervention and again at 6
months follow-up. Furthermore, PA was assessed in a subsample of children from 15
classes (50% of participants in each class) during three PE lessons throughout the
intervention. Raw accelerations averaged over 1s epochs were converted to time
spent in different PA levels using age validated cut-points. Data will be analysed using
mixed linear regression models. Findings will explore differences between
intervention and control groups and explore mediators of children’s habitual and
within PE PA levels.
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Short Oral
Presentations
Short Oral Presentations #1:
Motor development in relation to perceived motor
competence
1) WHAT FACTORS ARE ASSOCIATED WITH YOUNG CHILDREN’S PERCEIVED
MOTOR COMPETENCE PROFILES?
Niemistö, Donna (1) | Barnett, Lisa M. (2) | Cantell, Marja (3) | Finni, Taija (1) | Korhonen,
Elisa (1) | Sääkslahti, Arja (1)

Perception of motor competence (PMC) reflects a child’s expectations and conviction
of being competent in motor tasks<sup>1</sup>. Traditionally, young children’s
tendency to overestimate their capacity is considered to be a positive motivator for
increasing physical activity (PA)<sup>3</sup>. However, Harter (1982) proclaimed
that children with growing age become more realistic in skill evaluation and that
protects children from too high expectations and risk of failures. Therefore, realistic
PMC can be a more important motivator for PA than high PMC. In this study, we
classified a large sample of children into three profiles based on their PMC:
underestimation (UE), realistic (RE) and overestimation (OE). Secondly, we
investigated if the three profiles differ in PMC associations in terms of child, family
and environmental factors.
Children (n=441, mean 6.2 ± 0.64 yrs.; boys 229; 52%) were assessed for their PMC
(the pictorial scale of Perceived Movement Skill Competence for young children), and
motor competence (MC) (Test of Gross Motor Development 3rd edition). Additionally,
child (e.g. age), family (e.g. parent educational level) and environmental (residential
density) factors were investigated. We classified children into three profiles of PMC
within each age group (i.e. 5, 6, 7 yrs.) and gender based on children’s standard
deviation scores in MC (low z <= -1.5, normal z = -1.49– 1.49 and high z =>1.5) and in
PMC (low z <= -1.5, normal z = -1.49 to 1.24 and high z =>1.25). Then, all the age- and
sex-related UE/RE/OE subgroups were summed for an overall picture. Multinomial
logistic regression was used to identify how chosen factors were associated with the
three PMC profiles.
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Most children (<em>n</em>=306; 69.4%) were realistic in their PMC. More children
were OE (<em>n</em>=81; 18.4%) than UE (<em>n</em>=54; 12.2%). RE were the
oldest (mean 6.25yrs.; SD 0.65) and OE (mean 6.06 yrs.; SD 0.58) the youngest. RE
were likely to live in denser areas and with less parental reported child health issues,
such as ADHD and delays in motor development. UE tended to receive more parental
support for PA.
The findings showed that children become more realistic in their PMC’s as a function
of age, thus affirming Harter’s theory. As parents of OE reported more health issues,
for future research it would be crucial to identify any special needs that children have
and how this may relate to their MC development, PA and PMC. Finnish children living
in denser areas of population may have more opportunities to compare their actual
skills to peers and therefore they have greater tendency to be realistic in their PMC.
Surprisingly, children who had more parental support had a tendency to
underestimate themselves. Future research focusing on coherence of parental support
and children’s perceptions of the amount and quality of such support is needed.
Funding source: The Finnish Ministry of Education and Culture.
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2) A LONGITUDINAL EXAMINATION OF THE ACCURACY OF PERCEIVED
PHYSICAL COMPETENCE IN MIDDLE CHILDHOOD
Field, Stephanie C. (1) | Crane, Jeff R. (2) | Naylor, Patti-Jean (1) | Temple, Viviene A. (1)

Children who underestimate their physical abilities have lower motivation, higher
anxiety, and lack understanding as to why they may be succeeding or struggling in
sports, which can result in withdrawal from physical activities. Theoretically, middle
childhood is a time when perceptions of physical competence (PPC) become more
accurate as children develop the cognitive capacity to interpret new sources of
feedback and develop a realistic sense of their physical abilities. The purpose of this
longitudinal study was to investigate the extent to which accuracy of PPC changed
from grade 2 to grade 4.
Participants were <em>n</em>=238 boys and girls (54% female; Mean age = 7.8 years,
SD = 4.2 months) from eight participating elementary schools in Victoria, British
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Columbia, Canada. The Test of Gross Motor Development-2 was used to assess motor
proficiency. PPC were assessed using the Pictorial Scale of Perceived Competence and
Social Acceptance for Young Children (for grade 2) and the Self-Perception Profile for
Children (for grades 3 and 4). In order to determine an accuracy of PPC score; motor
skills (locomotor and object control combined) and PPC raw scores for grades 2, 3,
and 4 were converted into z-scores. Participants’ motor skills z-scores were
subtracted from PPC z-scores to determine accuracy z-scores. Participants with
accuracy z-scores (range -3.41 – 4.37) in the lower quartile of the z-score frequency
distribution were classified as underestimators, those in the middle 50% as average
estimators, and those in the upper quartile as overestimators. Repeated measures
analyses of variance with sex and grade 2 accuracy group as factors were used to
determine changes in accuracy of PPC from grade 2 to grade 4.
Results revealed that, in grade 2, accuracy scores for underestimators (Mean: boys = 1.40; girls = -1.70) and overestimators (Mean: boys = 1.50; girls = 1.70) varied
significantly from average estimators (Mean: boys = 0.01; girls = <0.01). By grade 3,
however, there was considerable convergence of accuracy scores for underestimating
boys (Mean = -0.09) and girls (Mean = -0.06) and overestimating girls (Mean = 0.11).
Overestimating boys’ scores converged by grade 4 (Mean = 0.32). The most concerning
trend in these findings is that the underestimating children had the highest object
control and locomotor skills in grade 2, compared with average and overestimating
children. However, these children showed no development of their object control
skill across the grades, and a negative change in the locomotor skills among the girls
from grade 2 to 3. It may be that the underestimators in this study were not engaging
in sport or other physical activities because of their inaccurate perceptions of
competence. Consequently, they may receive less instruction and practice, possibly
explainingthe lack of improvement in their skills. These results reinforce child
development theory that suggests PPC become more accurate in middle childhood.
Further, the findings point to the need to intervene with children who underestimate
their abilities.
Acknowledgements: This research was supported by a Social Sciences and Humanities
Research Council of Canada (SSHRC) Insight Development Grant.
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3) RELATIONSHIP AND DIFFERENCE BETWEEN ACTUAL AND PERCEIVED
WATER COMPETENCE BY THE CHILD AND ITS PARENTS
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van der Linden, Eline (1) | Buelens, Lise (2) | Stainier, Julie (2) | D\'Hondt, Eva (3) | De
Martelaer, Kristine (4)

BACKGROUND: To minimize the probability of drowning, it is important to stimulate
the development of water competence from a young age onwards. Water competence
has been defined as “the sum of all personal aquatic movements that help prevent
drowning as well as the associated water safety knowledge, attitudes, and behaviors
that facilitate safety in, on, and around water”<sup>1</sup>. Additionally,
Langendorfer et al. (2011) adapted Newell’s model to swimming and aquatic activity,
emphasizing the importance of the interaction between the task, individual and
environmental constraints<sup>2</sup>. Instruments characterised by an alignment
between actual and perceived motor competence assessments enable a more
comprehensive understanding of young children’s motor perception<sup>3</sup> of
themselves but also that of their parents. If a child (or its parents) cannot adequately
assess its own (child’s) water competence in a certain (hazardous) environment, the
child (or its parents) will not properly adjust the (permitted) behavior to the possible
dangers.
Therefore, this study examines the relationship and difference betweenchildren’s
actual water competence and their water competence perceived by themselves as
well as by their parents.
METHOD: In total, 135 children (7.2 ± 1.1 years old, 55.5% boys) from 6 different
swimming schools were included in this cross-sectional study. Their actual water
competence was determined by trained researchers testing 17 different aquatic skills,
representing all items of the ‘Perceived Water Competence – Pictorial
Scale’<sup>4</sup>. Both children and their parents were asked to fill in the pictorial
scale individually, by scoring each item 0 (not able), 1 (in progress), or 2 (able). A
total (sum)score of the 17 items was calculated for all three outcome variables, with
scores ranging between 0 and 34. Since data were not normally distributed, nonparametric statistics were used.
RESULTS: A moderate positive correlation (r<sub>s</sub>=0.528, p<0.001) between
actual and perceived water competence of the child itself and a strong positive
correlation (r<sub>s</sub>=0.617, p<0.001) between the child’s actual water
competence and parents’ perceived water competence of the child were found.
Finally, there was a moderate positive correlation (r<sub>s</sub>=0.543, p<0.001)
between children’s and parents’ perceived water competence of the child. A
statistically significant difference (χ2=55.968, p<0.001) was found between the child’s
actual water competence (31.53 ± 4.65), its perceived water competence (30.03 ±
4.95) and the parents’ perceived water competence of the child (28.35 ± 6.19). Both
the children (Z=-4.988, p<0.001) and their parents (Z=-7.690, p<0.001) significantly
underestimated the actual total score of the child. Moreover, children rated their
water competence significantly higher than their parents did (Z=-3.872, p<0.001).
CONCLUSION: A moderate to strong positive relationship was found between overall
actual and perceived water competence. Both children and their parents seemed to
underestimate the child’s actual water competence. An underestimate is more
prudent than an overestimate, yet it is important to make a correct estimate in terms
of self-confidence and motivation. In order to get a more complete picture and to
generalize these findings, aquatic skill subscores, possible variables that could have
an influence on the results and childhood populations with a more varied level of
water competence should be studied.
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4) TRENDS IN THE EVOLUTION OF CHILDREN’S ACTUAL MOTOR
COMPETENCE AND ITS ASSOCIATION WITH THE PERCEPTION OF
CHILDREN’S MOTOR COMPETENCE (BY THE CHILD, PARENT OR
TEACHER): A THREE-YEAR FOLLOW-UP STUDY
Isaac Estevan (1)| Javier Molina-García (1)| Steven J. Bowe (2)| Lisa M. Barnett (3)

Background: Development of motor competence (MC) is progressive during childhood
with boys showing higher overall MC than girls. But it is unclear whether children’s
capability for reporting on their actual MC improves during childhood. It is also
unclear how the accuracy of proxy reports of children’s MC by parents and physical
education (PE) teachers’ may change over time. The majority of studies in this field
are cross-sectional, so we are limited in understanding how child age evolution
impacts on the reporting of MC. The aim was to analyse the trends in the evolution of
children’s actual MC and its association with perceived MC according to the source of
information (children, parents and PE teachers) longitudinally.
Methods: A sample of 108 Spanish children from 5 schools participated at three time
points one year apart. At baseline, they were between 4 and 9 years-old (6.42±1.26
years). At each time, children’s actual (Spanish version of the Test of Gross Motor
Development 3<sup>rd</sup>version, TGMD-3) and perceived MC (pictorial scale of
Perceived Movement Skill Competence, PMSC) was assessed. A proxy-report version of
the PMSC was used for parents and PE teachers’ to report on the children’s MC. Three
longitudinal cluster (i.e. child, parent or PE teacher report) mixed-effects models
adjusted for age (at baseline) and sex were conducted
(<em>p</em>< .05).Interaction terms were added (time x perception) to each model.
Results: There was an overall positive association between actual and perceived MC
by all sources when adjusted. That is, children’s actual MC was initially associated
with children’s (ß= .27, 95% CI, .23-.30); p < .001), parents’ (ß = .28, 95% CI, .02-.53);
p < .033) and PE teachers’ (ß= .37, 95% CI, .25-.40); p < .001) perception of MC. PE
teachers showed better ability to report on children’s actual MC than children or
parents. Yet, the interaction between time and perception were not statistically
significant for any source (p > .05). The graphs for the children’s report suggest
children’s ability to report could improve over time - but the difference in slopes was
not significant.
120

Discussion:Theories around physical self-perception (e.g. the work of Susan Harter)
suggest children’s ability to report on their actual MC increases over time, especially
around 8 years of age when children’s cognitive capacities experience change (Harter
& Pike, 1984), whereas this study did not support this. This could be because of small
sample numbers for the predicted skill means at certain time points or because
children’s ability to report does not improve over this period of childhood. It may be
that children’s ability to report is better in older age groups, i.e. adolescence.
Specifically, PE teachers had better ability to report on children’s actual MC and this
ability to report is aligned with children’s motor development. This suggests that
teacher proxy reporting of children’s MC could be seen as an appropriate source of
information for children’s MC throughout this age period.
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5) ASSOCIATIONS BETWEEN PARENTAL REPORTS AND ACTUAL BASIC MOTOR
COMPETENCIES OF PRIMARY SCHOOL CHILDREN
Fabienne Ennigkeit (1) | Jasmin Czogalla (1) | Christopher Heim (2) | Christian Herrmann (3)

Basic motor competencies are defined as motor performance dispositions that can be
learned independently from a particular context (Herrmann, Gerlach, & Seelig,
2016). They are closely linked to the concept of fundamental movement skills
discussed in the Anglo-American sport and exercise science (e.g., Gallahue, Ozmun, &
Goodway, 2012) and can be separated into object control (e.g. throwing, dribbling)
and locomotion competencies (e.g, balancing, rolling). Children’s perceived motor
competence correlates positively with physical activity engagement and fitness and is
important for children’s well-being. However, little is known about how parental
assessments of their children’s movement skills influence children’s perception in this
area. Only very few studies (Estevan et al., 2018; Liong, Ridgers, & Barnett, 2015)
have examined how accurately parents can assess their children’s fundamental
movement skills or basic motor competencies, respectively. The authors found low to
moderate associations between parental reports and actual motor competencies.
We assessed the basic motor competencies of N = 746 first graders and N = 508 third
graders in German primary schools in the metropolitan area of Frankfurt with the
MOBAK-1 (first grade; Herrmann, Gerlach & Seelig, 2015; Herrmann, Heim, & Seelig,
2017) and MOBAK-3 (third grade; Herrmann & Seelig, 2016) test instruments. These
instruments consist of eight items each, with four items representing object control
and four items representing locomotion. Parents provided assessments of their child’s
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motor competence by means of eight items that were directly derived from the
MOBAK-1 and MOBAK-3 test instruments and answered on 5-point Likert scales (e.g.,
“My child can hit a target with a ball”; 1 = not at all, 5 = for sure). Internal
consistency for this scale was good (MOBAK-1: object control: ω = .89, locomotion: ω
= .84; MOBAK-3: object control: ω = .84, locomotion: ω = .75).
Spearman correlation coefficients showed that there were moderate significant
associations (.27 ≤ rs ≤ .51) between parental reports and children’s actual motor
competencies. Correlations were higher for object control (MOBAK-1: rs = .36, 95% CI
[.30; .43]; MOBAK-3: rs = .51, 95% CI [.44; .57]) than for locomotion competencies
(MOBAK-1: rs = .27, 95% CI [.20; .33]; MOBAK-3: rs = .34, 95% CI [.25; .43]) and higher
for third graders than for first graders.
The results of our study are in line with the few previous studies on this topic. It
seems that parents are able to assess their child’s basic motor competencies to some
degree. Parental report may thus be considered as a screening instrument, but cannot
substitute objective assessment on an individual level. Further analyses will report on
the role of the child’s and the parent’s sex in the association between parental report
and actual performance.
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Short Oral Presentations #2:
Assessments and evaluations of motor
competences
1) THE KTK-3BS TEST FOR MOTOR COMPETENCE FROM 6 TO 19 YEARS:
REFERENCE VALUES AND VALIDATION.
Laureys, Felien | Coppens, Eline | Mostaert, Mireille | Deconinck, Frederik | Lenoir,
Matthieu

The Körperkoordinationstest für Kinder (KTK) (Kiphard & Schilling, 2007; Novak et
al., 2017) is increasingly used to evaluate motor competence in children and
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adolescents either from the perspective of development or from the talent
identification viewpoint. In spite of the original validation for individuals up to 14yrs
of age, the KTK is often used in older individuals (O’Brien-Smith et al. 2019). In these
older groups, the hopping for height test is usually omitted for safety reasons, which
has resulted in the KTK-3 variation of the test (Novak et al., 2017). In order to
overcome the absence of an object control item, the Faber test for ball skill (BS) was
added, resulting in the KTK-3BS test battery for motor competence (Platvoet et al.,
2018).
The aim of this study was to provide updated KTK-3BS reference values for children
and adolescents from 6 until 19 years of age. A total of 1536 (800 females) children
between 6 and 19 years old participated in this study. A 2 (gender) x 14 (age groups)
ANOVA revealed that boys outperformed girls on the jumping sideways test (p < .001)
and the BS test (p < 0.01), while girls tended to score better on the balance beam
task (p = 0.11). No differences on the moving sideways test emerged (p = 0.55).
Scores increased with age (p < 0.001 on all tests), and post hoc LSD tests revealed
that performance increased significantly from each age group to the next one. Only
the balance beam tests tended to level off around the age of 16, while raw scores on
the other three tests continued to increase until the age of 19.
The KTK-3BS test battery for motor competence is a valid tool for the evaluation of
motor competence in children and adolescents from 6 to 19 years of age. The use of
the same subtests irrespective of age group makes it a tool of high practical value,
especially for the longitudinal follow-up of motor competence.
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2) MOTOR COMPETENCIES ASSESSMENT OF PRIMARY SCHOOL CHILDREN
WITH THE MOBAK 3-4 PROTOCOL. PRELIMINARY STUDY.
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Dario Colella | Cristina d'Arando | Maddalena Bonasia | Cristiana Simonetti

Introduction
Physical education in primary school is the setting for learning motor skills through a
wide variety of activities, differentiated by quantitative and qualitative
characteristics. The evaluation of the teaching process is aimed at identifying the
repertoire of each child's abilities and related motor skills, systematically checking
the stages of learning and the evolution of motor development, obtaining feedback on
the didactic intervention carried out. Basic motor skills (<em>Fundamental Motor
Skills</em>) play a central role in promoting daily physical activity and a strong
correlation with coordinative and conditional motor skills, social behaviors and
student knowledge (Gallahue et al. 2012). Children currently have reduced
opportunities, compared to the previous decades, to learn through deconstructed
motor activities, the executive variants of basic motor skills. Such executive variants,
intentionally proposed by the teacher, through didactic proposals based on the
variability of the practice, allow to learn gradually more complex motor skills, solve
motor problems in relationship life, in the game and in sport, providing variable and
transferable motor responses in the different contexts (Hulteen et al.2018).
Methods
The objective of the preliminary study is:
evaluate and compare the basic motor skills of primary school children.
The sample consists of 288 primary school children (M<sub>age </sub> 9,07 DS 0,52;
BMI: 18,75 ±3,48; overall), who live in Apulia region (Southern Italy).
The MOBAK 3-4 protocol was used (Hermann & Seelig, 2017) for children aged 8-9
years (http://mobak.info/en/mobak). The protocol consists of 8 criteria tests related
to 2 areas of competence: object movement (throwing, catching, bouncing, dribbling)
and self-movement (balancing, rolling, rope skipping, moving variably). For each
criteria test, a score is provided (0-1-2) in relation to the number of mistakes made
and the successful execution of the test.
Results
For each criteria test the percentage of the sample was measured, subdivided
according to the gender differences that achieved points 0,1,2 (Tab.1,2). The results
show successful test rates (2) below 50% of the sample, except for the balancing test
(males, points 2: 66.23%; females, 68.66%).
Conclusions
In each motor task one or more executive variants are present and their interactions,
systematically proposed, promote a quantitative and qualitative progression of
learning by developing motor literacy in the developmental age. The basic motor
skills are the individual motor repertoire, they are the essential requisites for
participating in the opportunities for motor and sports practice in the schoolcurricular and extracurricular environment (in the short term) and to develop correct
habits for physical activity (in the medium-long term period); hence the need for a
correct and systematic measurement and evaluation, also to derive direct and
indirect information on the evolution of motor skills.
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3) QUANTITATIVE ASSESSMENT OF THE DEVELOPMENT OF KICKING SKILL IN
CHILDREN
Matteo Valeri | Caterina Pesce | Giuseppe Vannozzi

INTRODUCTION: Kicking is one of the ballistic skills that are typically considered as
Fundamental Movement Skills (FMS). This skill has a clear importance in youth soccer,
as it is typical of match situations like penalty or corner kicks in which the player is
required to kick a static ball placed on the ground. The literature identified the need
to investigate soccer's ball kicking expertise in a developmental perspective, focusing
on the quality of this FMS performance within organized youth sports contexts and not
only with exclusive reference to school physical education (Butterfield,2008).
Furthermore, the literature lacks in reporting how typical soccer training impacts on
the acquisition of kicking skill. Aim of this work was: i) to examine the kicking skill in
a group of typically developing children to identify a set of biomechanical parameters
able to track the transition between different kicking competence levels; ii) to test if
and how current soccer training protocols, specifically designed for kicking, impact on
kicking skill competence in young athletes.
METHODS: Following the TGMD-2 procedures, 79 typically developing children (age:
7.0±4.1; mass: 26.1±18.5 kg) performed two kicking trials and then were assessed
using a wearable inertial sensor. A set of kicking biomechanical parameters was
derived using the sequences of developmental levels for kicking as a reference. The
parameters included time durations, linear kinematics (velocity and acceleration)
along the vertical, progression and medio-lateral axes and the angular kinematics
about the same axes. These parameters were then tested on a group of 27 children
(age: 7.0±6.7; mass: 26.3±25.4 kg) participating in activities of a soccer academy, 10
assigned to the experimental and 17 control group, the first receiving an extratraining of 12 weeks specifically designed to increase kicking skill.
RESULTS: ANOVA analysis highlighted numerous significant differences between
developmental levels (F(3,75)>6,190; p<0,001) in the following parameters: last flight
duration before kicking, progression velocity/acceleration, pelvis pitch and yaw
velocity, specifically highlighting the transitions between contiguous developmental
levels. As for the effect of the training protocol, the experimental group exhibited
higher Pre/Post differences in linear and angular velocity parameters than the control
group.
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DISCUSSION: Most of the sensor-based temporal and kinematic parameters identified
for kicking FMS properly discriminated the developmental level of the participating
children, confirming the suitability of wearable inertial sensors in assessing FMS
development objectively (Masci,2012). Interestingly, the parameter defining the flight
time of the last step before ball's kick was found to be a developmental marker that
could distinguish a mature and advanced execution of ball kicking from lower
developmental levels. This is in agreement with previous studies reporting about the
importance of the pre-kick final step presenting a marked similarity with the leaping
task (Haubenstricker,1999). Furthermore, it was observed that a specific training for
kicking produced changes in specific kinematic parameters that seem to determine
the progression of kicking skill development. Thus, proper training practice seems to
promote the achievement and the realization of a mature form of the kicking FMS
(Butterfield,2008).
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4) EVALUATION OF BASIC MOTOR COMPETENCIES IN PRIMARY SCHOOL
CHILDREN: VALIDITY OF MOBAK-3 TEST INSTRUMENT IN GREECE
Kossyva, Irene (1) | Adamakis, Manolis (2) | Herrmann, Christian (3)

The aim of Physical Education (PE) is to develop physically active lifestyles in
children. In order to promote this aim, the development of appropriate levels of
motor competence may be important (Robinson et al., 2015), because there is
evidence for positive association between motor competence and physical activity
(Logan et al., 2015). In this regard, educational testing in PE is important in order to
identify students with motor deficiencies and describe motor proficiency levels
(Herrmann et al., 2015). Thus, the purpose of the present study was to describe the
factorial validity of MOBAK-3 test instrument in a Greek sample.
We analysed data of 180 third and fourth graders (93 girls, 87 boys; age=8.86±0.57
years; BMI=18.22±3.30). The children’s basic motor competencies were assessed with
MOBAK-3 test instrument (Herrmann & Seelig, 2017). Two confirmatory factor
analyses, of which the one with covariates age, sex and BMI included, were
performed.
In Model 1, the confirmatory factor analysis of the MOBAK-3 test items with the
factors locomotion and object control resulted in a good model fit
(χ<sup>2</sup>=19.0, df=19, p=0.46; CFI=1.00; RMSEA=0.003). The associated factor
loadings were between β=0.32 and β=0.78. The intercorrelation of the two resulting
factors was r=0.45.
Model 2, in which the covariates age, sex, and BMI were added to Model 1, achieved a
satisfactory model fit (χ<sup>2</sup>=69.6, df=37, p<0.001; CFI=0.885;
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RMSEA=0.070). Age, calculated to the month, had a positive influence on both factors
(object control β=0.32, p=0.001; locomotion β=0.32, p<0.001). Regarding the
covariate sex (male=0, female=1), there was a negative coefficient for object control
(β=-0.53, p<0.001) and no influence on locomotion (β=0.07, p=0.508). BMI had no
influence on object control (β=-0.14, p=0.580) but a (moderately) negative effect on
locomotion (β=-0.39, p<0.001). There was a moderate correlation between age and
BMI (β=0.37, p<0.001), but no correlation between sex and BMI (β=0.03, p=0.784).
The first confirmatory factor analysis confirmed the theoretically assumed structure
with the two factors, locomotion and object control, of MOBAK-3 instrument. In the
second model, the boys achieved better object control performances and the higher
the pupils’ BMI was, the lower were their locomotion performances. Lastly, the older
the pupils were, the better were both their object control and locomotion
performances. In conclusion, the MOBAK-3 test instrument is a valid instrument to
measure the competency level specified in the curricula of third and fourth grade
Greek students.
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5) GROSS MOTOR SKILLS IN RELATION TO AGE AND BMI: A CROSSSECTIONAL STUDY
Magistro, D. (1) | Carlevaro, F. (2) | Piumatti, G. (3) | Magno, F. (2) (4) | Bardaglio, G. (4) |
Simon, M. (2) | Musella, G. (2) (4)

With the term gross motor skills, we refer to goal-directed movement patterns
involving locomotion, whole body movements and stretches. Acquiring competency in
these skills is essential for child development as they represent the basis for motor
skills as well as the prerequisite for everyday activities and an essential aspect
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underlying engagement in physical activities. Gross motor skills can be divided into
two subgroups of locomotor (i.e., walking, running, hopping, galloping, jumping,
sliding, and leaping) and object control skills (i.e., throwing, catching, striking,
bouncing, kicking, pulling, and pushing). Adequate gross motor skills proficiency is a
prerequisite for performing sport-specific skills and for successfully participating in
physical activities. Children with movement difficulties are less likely to participate in
physical activities and spend a great proportion of their time in sedentary activities.
This may negatively affect their motor skill development, engagement in social
interaction and health. Indeed, inadequate motor competency or proficiency in gross
motor skills may lead to lower levels of perceived physical competence, self-esteem
and social acceptance among children. Moreover, a general motor delay at young age
can negatively affect competences and proficiency in physical and motor activities
later in life. Accordingly, the purpose of this study was to investigate differences in
gross motor skills between children at different ages and further investigate their
relationship with BMI. This study is part of a longitudinal project called “Benessere in
Gioco” (FAB, CR Asti). Using a cross-sectional design, data were collected in a large
sample of Italian pre- and primary school children (N = 5,238; females = 48%; Mean
age = 8.40, SD = 1.98, Range = 3–11). Weight was assessed using a Tanita Body
Composition Analyzer BF-350 and stretch stature using a wall-mounted stadiometer
(International Standard ISO/TR 7250-2, 2010). BMI was calculated using the following
calculation: weight(kg)/height(m)2. The Italian growth charts was used to classify the
children as underweight, normal weight, overweight or obese. The test of Gross Motor
Development-3 (TGMD-3) was used to measure the gross motor skills. The TGMD-3
evaluates fundamental gross motor skills of children across two domains: locomotor
skills and ball skills. Univariate analysis of covariance compared TGMD-3’s scores
across the 4 BMI groups while age was used as covariate. Results showed that
childhood overweight and particularly obesity was associated with poorer gross motor
skills performances (p < 0.001), in particular regarding locomotion skills in both males
and females. Results indicate that BMI-related differences in gross motor skills were
more pronounced in locomotor skills than control skills among children. While these
findings need to be confirmed by future longitudinal studies, it is important to
highlight the need of an early and specific focus on gross motor skill improvement to
motivate obese and overweigh children to be physically active.
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1) COGNITIVE-MOTOR DUAL TASK ABILITY IN CHILDREN WITH MOTOR (DCD)
OR COGNITIVE IMPAIRMENT (DOWN SYNDROME)
Schott, Nadja | Klotzbier, Thomas | Bühler, Katharina

Background. Although there has been extensive research conducted on the
relationship between cognitive abilities and gait in adults with motor or cognitive
impairment (De Freitas et al., 2018; Raffegeau et al., 2018), the relationship between
motor and cognitive performance in children with motor or cognitive disorders has
received less attention. Some studies have addressed this topic, but they have used
very dissimilar approaches and procedures (Van Biesen et al., 2017; Schott et al.,
2016; Tramontano et al., 2017), and few explored a difficult walking task with
increasing task demands of the cognitive task. The dual-task (DT) paradigm is an
ecologically valid approach for the assessment of cognitive function in conjunction
with motor demands. Therefore, this study aimed to determine the impact of
impaired motor or cognitive performance in children with Developmental
Coordination Disorder (DCD) and Down Syndrome (DS) on DT performance. Method.
The sample included 20 children with DCD (8.10 ± 1.07; 12 boys), matched for age
and sex with 39 typically developing children (8.44 ± 1.19; 18 boys), and 12 children
with DS (10.2 ± 1.19; 6 boys) matched for chronological age (CA) and mental age (MA)
with 12 children in each group (CA: 10.2 ± 1.19; 6 boys; MA: 5.50 ± 1.24; 6 boys). We
examined DT performance with the Trail-Making-Test (TMT, fine motor control;
Reitan, 1955) and the Trail-Walking-Test (TWT, gross motor control; Schott, 2013).
Based on the idea of the TMT, participants walked in the TWT test along a fixed
pathway, following a prescribed path, delineated by target markers of (1) increasing
sequential numbers, and (2) increasing sequential numbers and letters. The motor
and cognitive dual-task effects (DTE) were calculated for each task. Results. For the
TMT, a mixed-model ANCOVA (controlled for sex) revealed significant differences
between the single and the dual tasks only for children with DS and the typically
developing children. In addition, children with DCD performed at a faster speed
compared to the children with DS, F(5.1,112) = 31.3, p < .001, h2 = .254. For the
TWT, there was a significant decrease in speed with increasing cognitive task
demand, F(1.5,131) = 72.5, p < .001, h2 = .455. Again, children with DCD
outperformed children with DS, F(6.0,131) = 5.22, p < .001, h2 = .194. Overall,
children with DCD, DS, and the MA group produced higher motor dual task effects
(DTE) compared to cognitive DTE, which were more pronounced in the cognitively
more challenging condition. In contrast, children of the TD group produced higher
cognitive than motor DTE, (3-way interaction, F(4,82) = 2.80, p = .031, h2 = .120.
Discussion. The assessment of motor and cognitive performance in a DT paradigm
provided insight in how motor or cognitive impairment constrains the ability of
children and adolescents to successfully perform activities in the complex and
dynamical school- and sport-environment.
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2) fNIRS ACTIVATION DURING A COOPERATIVE BUILDING GAME IN CHILDREN
WITH AND WITHOUT AUTISM SPECTRUM DISORDER (ASD)
Anjana Bhat(1) | Culotta, M. (1) | Su, W-C (1) | Tsuzuki, D. (2)

Children with ASD present with social impairments and comorbidities in sensori-motor
control that impairs their ability to adjust their actions to that of others (Bhat et al.,
2011). We aimed to examine the underlying cortical mechanisms important for social
cooperation, specifically, mirror neuron system (MNS) and sensori-motor activation in
the frontal, temporal and parietal cortices as well as executive functions in the
prefrontal cortices during a naturalistic social cooperation game of Lincoln logs using
functional near-infrared spectroscopy (fNIRS) during naturalistic social interactions
and turn-taking between people.
Fifteen children with ASD and 17 typically developing (TD) children without ASD
between ages 6 and 17 years wore an fNIRS cap embedded with a 3x11 probe set
covering bilateral middle frontal gyrus (MFG), pre/post-central gyri (PSG), inferior
frontal gyrus (IFG), superior temporal sulcus (STS), and inferior parietal lobule (IPL).
Both, children and adults sat across a table to complete the building game involving
four randomized blocks/conditions: a) Coincide (C): each partner builds their own
structure, b) Lead (L): child leads the building and adult partner follows as they build
own structures, c) Follow (F): child follows the adult partner in building as they build
own structures, and d) Turn-take (T): child and partner alternate turns to build a
common structure. The average oxy-hemoglobin response was analyzed.
In general, the children with ASD had lower cortical activation across multiple
building conditions compared to the TD children without ASD across bilateral
prefrontal, frontal, superior temporal, and left inferior parietal cortices. However,
children with ASD had greater compensatory right inferior parietal cortex activation
compared to the TD children without ASD. In terms of hemispheric differences, in the
TD group, all conditions led to greater left hemispheric activation in the MNS regions
except in the joint condition there was more bilateral activation. However, the ASD
group showed no hemispheric lateralization or had greater right lateralization in the
MNS regions.
During social cooperation, children with ASD showed clear differences in processing of
sensori-motor and social information compared to TD peers. Each of the
aformentioned contexts affords a different challenge and should be used as
therapeutic contexts to facilitate cooperation between children with ASD and their
peers. In the future, we hope to use this task and the neurobiomarkers of social
cooperation to study the neural effects of engaging cooperative play interventions for
children with ASD.
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3) STUDY ON THE RELATIONSHIP BETWEEN SOCIAL SKILLS AND MOTOR
SKILLS IN CHILDREN WITH DEVELOPMENTAL COORDINATION DISORDER
YanJie Chen | AiMin,Liang

Background: In recent years, the research on children with developmental
coordination disorder (DCD) is very popular. The influence of developmental
coordination on children is multifaceted, and it directly affects children's future
development. As we all know, with the increase of age, children's social competence
tends to be more and more dominant, and the proportion in measuring the overall
quality of the population is growing, which is also one of the important manifestations
of self-worth and work ability. At present, there are few studies on the relationship
between social competence and motor skills of children with developmental
coordination disorder in China, and the relationship between them is not clear. The
purpose of this study is to study the social skills of children with developmental
coordination disorder, and to understand the relationship between motor skills and
social skills. It provides a good theoretical basis for early detection and intervention
in the future. Six kindergartens in Beijing were selected for the study. A total of 538
children aged 3-6 years were screened for developmental coordination disorders,
including 274 boys and 264 girls. The research method of this paper mainly adopts the
methods of questionnaire survey and actual evaluation. The self-directed and
external-directed social competence questionnaire (SOCOMP questionnaire) and
mabc-2 were used to screen and judge children's developmental coordination
disorders. Statistical analysis mainly used variance analysis and logistic regression
analysis to analyze the social skills of DCD children and non- DCD children. The results
of this survey show that the incidence of developmental coordination disorder in
children is about 10.5%. Among them, 15 children are suspected DCD patients and
need further investigation and diagnosis. Research conclusions: Social problems of
DCD children mainly focus on external orientation and positive convergence
relationship, and there are significant differences between non- DCD children and non
-DCD children (P < 0.001). Non -DCD children have obvious advantages in willingness
to cooperate, communication with peers and helpfulness. For children with DCD,
improving their motor skills is not only helpful to increase their coordination, but also
helpful to improve their future social skills and improve their quality of life.
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4) ASSOCIATION OF INDEPENDENT WALKING AND BALANCE IN CHILDREN
WITH CHARGE SYNDROME
Pamela Haibach-Beach (1) | Melanie Perreault (1) |Elizabeth Foster (2) |Lauren Lieberman
(1)

Background. CHARGE syndrome is a multifaceted syndrome of complex birth defects
(Pagon, Graham, Zonana, & Young, 1981). The heterogeneous nature of children with
CHARGE syndrome (CWCS) brings unique issues and challenges affecting the overall
motor development of the child, often resulting in developmental delays including
motor delays (Dammeyer, 2012). Balance is a foundational and critical component of
daily living that affects all of our movements and our ability to function
independently. CWCS have sensory and motor impairments that could negatively
affect their balance and postural control; thus, it is important to examine balance
and developmental needs in this population. Currently, there is only one known study
on balance in CWCS, which examined fall risk and self-efficacy of falls (Haibach,
Lieberman, & Schedlin, 2012). The purpose of this study was to better understand
the limitations of CWCS in regard to anticipatory control, reactive control, sensory
orientation, and dynamic gait.
Method. We tested balance in 37 CWCS (Mage = 9.64 years; SD = 3.69 years, 17 boys,
20 girls) and 28 typically developing children (Mage = 10.1 years; SD 3.57 years, 18
boys, 12 girls). Parents completed a demographic survey including questions on their
child’s CHARGE characteristics and their age at independent walking. Based upon
parental report, 20 of the participants had profound hearing loss, the other 17
participants had mild to moderate hearing loss in one or both ears, 20 participants
were missing their semicircular canals, and 17 had misformed semicircular canals. To
participate in the study, participants had to have CHARGE syndrome, be between 4
and 14 years of age, and be able to ambulate independently. The Mini-BEST test was
used to assess balance which includes 14 assessments examining anticipatory control,
reactive postural control , sensory orientation , and dynamic gait.
Results. The analysis revealed a significant group difference, F(59) = 18.93, p < .001,
wherein the control group (M = 12.9, SD = 3.1) walked significantly earlier than CWCS
(M = 42.8, SD = 22.5). Significant group effects were found for all areas of balance
assessed p’s < 0.01). Age at walking had moderate to strong negative relationships
with anticipatory control (r = -0.43, p < .05), reactive postural control (r = -0.45, p
< .05), and sensory orientation (r = -0.66, p <.01)).
Discussion. CWCS were significantly behind their typically developing peers in
independently walking and performed significantly worse in all balance assessments.
Age of walking was negatively associated with their balance performances. The
findings of this study reveal the critical need for early intervention services focusing
on balance leading to improved motor skill development in CWCS.
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5) DEVELOPMENTAL MOTOR COORDINATION DISORDER: WHY CONCERN
ABOUT LEFT-HANDEDNESS?
Paula Rodrigues (1,2) |Ana Moreira (1) |Ana Matias (3)|Barbara Vasconcelos (1) |Olga
Vasconcelos (1)

An association between handedness and motor coordination problems have been
documented, suggesting an elevated frequency of left-handed children with
developmental coordination disorder (DCD) (Cairney et al., 2008; Freitas,
Vasconcelos, & Botelho, 2014; Goez & Zelnik, 2008). However,the actual knowledge
on this domain does not have a consensus of the majority of authors. Darvik, Loras,
and Pedersen (2018) recognized an elevated frequency of left-handedness as a
general trait of children with DCD when combining several small studies. This metaanalyses revealed that most participants were between the ages of 4 and 12 years old
and there is no evidence for the effects of age upon the distributions across
handedness categories. Therefore, the aim of the present study was to analyze if
there is any trend of this risk trough age. The Movement Assessment Battery for
Children, version 2 Portuguese version (Batalha, 2015) was applied to a sample of 645
typical developing children from 3 to 16 years old divided into three age groups (3-6,
n=258; 7-10, n= 156; 11-16, n=231). The preferred hand was determined by observing
the writing hand and the hand used to catch a ball. Forty-nine left-handers were
identified and the prevalence of left-handedness within the DCD-group was: with risk
of DCD, 4.1% (<5th centile; 3-6, n=0; 7-10, n=1; 11-16, n=1); with probable DCD,
10,2% (<15th centile; 3-6, n=0; 7-10, n=1; 11-16, n=4). The Pearson Chi-Square did not
reveal statistical significance when crossing handedness and DCD in each
group(p>0,005). The results appear to be contradictory to some previous studies that
found an elevated prevalence of left-handedness in individuals with DCD but
supported others which did not found this association. Different inclusion criteria for
DCD and for handedness might be underlying these results.
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Short Oral Presentations #4:
Cognition and Physical Education
1) THE EFFECT OF VISUAL IMPAIRMENT ON KINESTHETIC MOTOR IMAGERY
IN CHILDREN AND ADOLESCENTS
Schott, Nadja (1) | Beach, Pamela (2) | Knoepfle, Insa (1)| Neuberger, Verena (1)

Background. The simulation of movements has been widely used to infer about
representational aspects of actions. On a daily basis, motor planning and execution
depends crucially both upon vision and kinesthetic feedback (Imbiriba et al., 2006).
What will happen if visual feedback is lost? The study of kinesthetic motor imagery
(MI) capacity in patients with either peripheral or central visual disorders represents a
direct way of studying the link between vision and motor imagery (Dulin et al., 2008).
Only few studies have examined the relationship between visual impairment and
motor imagery in individuals with visual impairment with divergent results (Aleman et
al., 2001; Gandhi et al., 2014). These studies used either the temporal congruence
paradigm or questionnaires to examine vividness or kinesthetic imagination. A
limitation of these measures is the reliance on subjective responses and self-reports.
An objective way to measure motor imagery is represented by the Controllability of
Motor Imagery Test (CMI; Schott, 2012, 2013). To account for the haptic component of
motor imagery we developed a variation of the CMI. Method. We tested MI abilities in
35 children with visual impairment (early & late onset blindness, low vision; 13.1 ±
1.27 years; 23 boys, 12 girls) and 33 normal-sighted controls (13.1 ± 2.24 years; 14
boys, 19 girls). Subjects were asked to imagine, that they are moving their body parts
according to a set of five verbal instructions. They were not allowed to move any part
of the body during the instructions. In the regeneration-condition, the participants
had to actually produce the final position immediately after the instructions were
completed. In the recognition-condition, they were required to select among two or
three 3D-figures the one, which fits best the image of the final body-position they had
in mind (tactile discrimination imagery). In addition we evaluated working memory
performance (Letter-Number-Sequencing), mental chronometry (Timed-Up-and-GoTest), quality of life (Cardiff Visual Ability Questionnaire for Children), and physical
activity (Schott, et al., 2016). Results. Children with visual impairment exhibited
significantly lower physical activity levels (t(66) = 2.70, p = .009) as well lower
working memory performance (t(66) = 3.45, p = .001). In all participants the mental
duration for the TUG was significantly shorter than the active durations (F(1,65) =
21.7, p ˂ .001, ɳ2 = .250), but no interaction group x active/mental duration was
found. Results provide evidence of better haptic representation than motor
representation in all participants; however only for the motor imagery condition
normal-sighted controls outperformed children with visual impairment. Discussion.
Thus, our results suggest that children and adolescents with visual impairments make
use of distinct body representations during motor imagery. In addition, the haptic
mode can serve as a useful approach in motor learning.
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2) DEVELOPMENT OF SPEED PERCEPTION IN THE OPTIC FLOW FIELD
Stefania Rasulo | Audrey van der Meer | Ruud van der Weel

Optic flow, the pattern of visual information resulting from an observer’s own motion,
is important for guiding locomotion and stabilizing posture. Sensitivity to optic flow
already appears within the first weeks after birth, with infants showing considerable
development allowing them to readily distinguish between different optic flow
patterns by the end of the first year of life.
VEP waveforms, as a means of examining the neuronal basis of motion perception in
EEG recordings, are dominated by motion-sensitive negativity (N2) which we observed
in 8-month-old infants in response to optic flow (Van der Meer et al., 2008). At the
end of the first year, infants differentiate between different forms of visual motion,
showing shortest latencies for forwards optic flow, followed by reversed optic flow
and random visual motion (Agyei et al., 2015). In another study, we used optic flow to
simulate forward and backward visual motion on a large screen at different driving
speeds with adults (Vilhelmsen et al., 2015). Our latest findings show that both adults
and infants show shorter latencies for forward than for backward motion. At the
lowest driving speed (17 km/h), older infants with locomotor experience show adultlike latencies (Vilhelmsen et al., 2018).
In the present study, we investigated evoked brain activity in response to forward
visual motion at three ecologically-valid speeds - walking, jogging, and cycling.
Participants watched an optic flow pattern consisting of a virtual road with poles
moving at either side, while wearing a net consisting of 128/256 electrodes. We
tested prelocomotor and locomotor infants, 6-year-old children and 12-year-old
adolescents, and students in their twenties to study brain electrical activity as a
function of speed perception simulated by optic flow.
N2 latencies decreased significantly with age, from around 400 ms for the
prelocomotor infants at 4-5 months to 250 ms for the students. Locomotor infants at
9-11 months and 6-year-old children differentiated between the three speeds, with
shortest latency for low speed and longest latency for high speed. In contrast, infants
at 4-5 months, 12-year-old adolescents, and young adults displayed similar latencies
for the three motion speeds. The prelocomotor infants’ long latencies across the
three speeds suggest that they had difficulty differentiating between speeds, whereas
the much shorter latencies for the adolescents and adults indicate that for them the
perceptual task was equally easy, irrespective of speed. Shorter latencies for the
lower speeds, on the other hand, showed that the locomotor infants at 9-11 months
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(340 ms) and the 6-year-old children (275 ms) perceived the low speed as less
complex than the higher speeds.
We conclude that self-produced locomotor experience is a prerequisite for perceiving
speed of motion. Older infants with crawling or walking experience and 6-year-old
children respond faster to walking speed, suggesting that they find perceiving the
higher speeds of running and cycling more challenging. Children at 12 years of age
perform at the same level as students and perceive all speeds equally well, although
their slightly longer latencies suggest that myelination is still going on in the
adolescent brain.
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3) MOVING HANDS, RUNNING FEET: THE MOTOR SIDE OF COGNITIVE
CONTROL IN CHILDHOOD
Girelli, Luisa (1) | Ciufoletti, Roberto(2) | Conti, Stelio (2) | Rinaldi, Luca (1)

Motor and cognitive development have been often studied separately in the past. This
approach is well reflected in the overwhelming tendency to assess cognitive functions
through tasks relying on simple manual movements. Yet, there is increasing evidence
pointing to a strict interrelation between motor and cognitive development. On these
grounds, here we asked whether cognitive and motor control processes share variance
in typical development. To this aim, we involved 94 children aged 7-13 years in a
battery of tasks assessing gross-motor skills (e.g., cycling test, Leger-test, etc.),
alongside with standard tests of cognitive functions (e.g., coding from WISC, go/no-go
task, etc.) and fine-motor skills (e.g., handwriting as assessed by a computerized
graphics tablet). Results showed that, across development, children with higher peak
cycling speed were also more proficient in handwriting. Perhaps more interestingly,
children with better motor inhibition in the Leger-test showed better cognitive
inhibition in the go/no-go task. This testifies a tight relationship between gross-motor
skills, fine-motor skills and cognitive functions. More broadly, our findings provide
new evidence for shared processes in cognitive and motor control.
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4) COGNITIVE PLANNING AND MOTOR PERFORMANCE IN CHILDREN WITH
AND WITHOUT DEVELOPMENTAL COORDINATION DISORDER
Koutsouki Dimitra |Asonitou Katerina |Charitou, Sophia

Introduction: Developmental Coordination Disorder (DCD) is a serious impairment in
acquiring and executing age-appropriate motor skills that interferes significantly and
inevitably with academic achievement and activities of daily living (APA, 2013); its
prevalence rates range between 6% and 10% worldwide for ages 5 -11 years old (APA,
1994).This disorder in childhood is characterized by a reduced ability to learn or
automate motor skills, marked delays in achieving motor milestones, movement
clumsiness, poor performance in sports or poor handwriting. Previous studies have
revealed a cognitive dysfunction profile of children with DCD, attributing the disorder
to an impaired information processing system (visual perceptual disorders, planning,
organization, working memory, time management, memory, decision making and
learning deficits, which continue into adulthood (Ricon, 2010; Tal-Saban, Ornoy &
Parush, 2014).
Objective: This study aimed to compare motor performance and planning levels
between children with developmental coordination disorder (DCD) and children with
typical development, determining the contribution of cognitive planning to the motor
performance in children with and without DCD (relationship).
Method: Thirty children with DCD (DCD: n=30) and thirty children with typical
development (nonDCD: n=30), 5-6-years old, were tested. Their gross and fine motor
coordination performance was assessed using the Movement Assessment Battery for
Children-2 (MABC-2) and planning abilities were evaluated using the Cognitive
Assessment System (D-N CAS: Naglieri 1997), which implements the PASS theory (Das,
Kirby, & Jarman, 1979). This theory of information processing is a neuropsychological
perspective of mental functions in which planning is the main component.
Independent samples t-tests, correlation, univariate and regression analyses were
applied to examine associations between cognitive and motor variables.
Results: The DCD group scored significantly lower on gross and fine motor
coordination and cognitive planning in comparison with the control group (P<0.05).
After accounting for age, sex and cognitive-motor performance level, the strongest
effect sizes were related to total impairment score (TIS) and total planning scale
score explaining a robust rate of variance in children with DCD across all age groups
(all p<.01). Regression analyses showed that planned codes was the main significant
predictor for quality of fine motor coordination in both groups (DCD and control).
Conclusions: Results suggest that poor planning performance seems particularly
related to a deficiency in visual-motor integration, whereas planning level seems to
be significantly associated with motor performance in children with DCD. A
significant, positive correlation was found for both the DCD and control groups,
suggesting that these two domains are interrelated.
We propose that future developmental research should incorporate cognitive strategy
tools in order to analyze specific profiles of heterogeneous populations, such as DCD.
So, cognitive intervention approaches in which the development of planning, problem
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solving and evaluation is emphasized could be more effective to improve movement
learning difficulties.
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5) PHYSICAL EDUCATION AND SUBSEQUENT ON-TASK BEHAVIOUR IN THE
PRIMARY SCHOOL CLASSROOM
Christina Heemskerk

Purpose: To investigate the impact of PE lesson intensity and skill complexity on
students’ on-task behaviour in the classroom. It was hypothesised that (i) intensity
would have an inverted-U relationship with on-task behaviour, (ii) that skill
complexity would have a positive effect on-task behaviour, and (iii) interaction effect
of intensity and complexity, whereby high complexity negates the inverted-U
relationship at high intensity. In contrast to laboratory-based studies, this study
investigated the effect of physical activity (PA) on learning behaviour in a naturalistic
setting, lending it high ecological validity. Methods: A 3 (intensity) x 2 (complexity)
intrapersonal design was used to assess the effect of PE lesson intensity and
complexity on on-task behaviour over a 6-week study period. Participants were 101
children (Nboys= 41) in years 3-5 of primary school (Mage 9y 4m, SD 7.5m, range 7y
11m - 10y 5m), across 8 classrooms in 4 schools. They were observed for 25min in
classroom lessons before and after PE lessons. Behaviour was rated on-task or off-task
every 30sec. Observation data were analysed using generalised linear mixed models
for binary data. Results: A main effect of intensity on post-PE on-task behaviour was
found (F(2,51634)=11.07, p<0.001), but only for high intensity PE lessons (thigh=2.85,
p<0.01 – tmedium=0.52, p=0.60, d=0.20). No main effect of complexity on on-task
behaviour was observed (F(1,51636)=1.89, p=0.17). The interaction of intensity and
complexity was significant (F(2,51628)=69.19, p<0.001). On-task behaviour did not
differ after low intensity/low complexity (control condition) and medium
intensity/high complexity PE lessons. After high intensity/low complexity (OR=1.12)
and low intensity/high complexity (OR=1.39) it differed, but effect sizes were d=0.06
and d=0.18 respectively. Small effect sizes were found for medium intensity/low
complexity (OR=1.78, d=0.32) and high intensity/high complexity (OR=1.82, d=0.33).
Conclusions: These findings demonstrate that participation in PE lessons can positively
affect children’s on-task behaviour in the classroom. PE lessons involving high
complexity and high intensity or low complexity and medium intensity appear to have
the greatest benefits for students’ behaviour in the classroom. This knowledge will
enable teachers to plan PE lessons to maximise the benefits to pupils, and to help
improve pupils’ task-related behaviour.
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Short Oral Presentations #5:
Cognitive development and academic achievement
in relation to motor skill
1) INVESTIGATING THE CONNECTION BETWEEN PHYSICAL FITNESS AND
SENSORIMOTOR-ENRICHED VOCUBULARY LEARNING IN TWELVE- AND
FOURTEEN-YEAR-OLD SCHOOLCHILDREN
Christian Andrä (1)| Mathias, Brian (2) | Schwager, Anika (3) | Fischer, Mathias (1)|
Macedonia, Manuela (4)| Müller, Christina (1) | von Kriegstein, Katharina (2)

Introduction
Previous studies have provided some evidence that one’s level of physical fitness may
have an influence on academic performance (for a review, see Santana et al., 2017).
However, the connection between physical fitness and specific pedagogical methods
remains unknown. We investigated the connection between children’s motor
performance abilities and their memory for foreign language (L2) vocabulary learned
under three different methods of instruction. We tested whether children who
displayed greater motor performance abilities might benefit more from a
sensorimotor-enriched method of L2 vocabulary learning, which involved the
performance of gestures that represented L2 word meanings.
Method
Seventy-five German schoolchildren currently enrolled in their first year of Spanish L2
classes completed the study. At the start of the study, 39 children were in grade 6 (M
age = 12.8 years, SD= 0.4 years) and 36 children were in grade 8 (M age = 14.8 years,
SD= 0.4 years). The children learned 24 Spanish words in three training sessions
spread across 10 days. Words were learned under three learning conditions within
each training session. In an auditory-only learning condition, L2 words and their
native language (L1) translations were presented only auditorily. In a gestureenriched learning condition, L2 words and their L1 translations were presented
auditorily while the children viewed and imitated a gesture. In a picture-enriched
learning condition, L2 words and their L1 translations were presented auditorily while
the children viewed pictures. Gestures and pictures were always congruent with L2
word meanings. Verbal vocabulary tests (free recall, L1-L2 translation, and L2-L1
translation) were administered at 3 days, 2 months and 6 months post-learning.
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Children completed a motor performance test (Bös et al., 2009) at 6 months postlearning as a measure of their physical fitness levels.
Results
Gesture-enriched learning yielded higher test scores overall compared to auditoryonly learning for both sixth- and eighth-graders. Picture-enriched learning yielded
higher test scores compared to auditory-only learning for sixth-graders but not for
eighth-graders. Learning condition and time point variables did not interact for either
sixth-graders or eighth-graders, suggesting that benefits of gesture enrichment
compared to auditory-only learning remained stable across time points. Motor
performance scores did not significantly correlate with vocabulary test scores for any
learning condition at any time point.
Discussion
Gesture-enriched learning improved children’s L2 learning outcomes compared to
other pedagogical methods at all testing time points, suggesting that gesture-enriched
learning can benefit academic performance regardless of physical fitness levels. No
evidence for an association between fitness levels and benefits of gesture-enriched
learning was found.
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2) MOTOR SKILL PROFICIENCY AND SCHOOL READINESS INDICATORS IN
PRESCHOOL CHILDREN
Tepfer, Amanda (1) | Baert, Helena (1) | MacDonald, Megan (2)

The preschool years are filled with tremendous amounts of growth in all areas of
development. Previous work indicates that active play is positively associated with
self-regulation and early academic achievement, key components of school readiness
(Becker et al., 2013). Yet, how these constructs present in young at-risk preschool
children is unknown. Examining the relationships of these developmental constructs is
an initial step towards providing essential services focused on improving early
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developmental trajectories and ultimately school readiness for young preschool aged
children.
PURPOSE: The purpose of this cross-sectional study was to examine relationships
between early childhood motor skills with self-regulatory and academic achievement
skills in at-risk and typical developing preschool aged children.
METHODS: One hundred and four children, from two separate regions (Pacific
northwest and New England) were assessed on motor skills, behavioral self-regulation,
and early academic achievement. Motor skills were assessed using the Peabody
Developmental Motor Scales, 2nd ed. (Folio & Fewell, 2000). Self-regulation was
assessed using the Head-Toes-Knees-Shoulders (HTKS) Task (Ponitz et al., 2008).
Academic achievement was measured using the applied problems and letter-word
identification subtests of the WJ-III (Woodcock & Mather, 2001).
RESULTS: Hierarchical multiple regressions were run on SPSS (version 25) separately
for motor skills and behavioral self-regulation and motor skills and early academic
achievement. Stationary skills ( = .412, p=.05) and visual motor skills ( = .396, p=.07)
significantly predicted higher self-regulation. Visual motor ( = .483, p=.02) and object
manipulation ( = .34, p=.03) skills significantly predicted higher early literacy skills.
Visual motor = .678 p=.001), grasping ( = .450, p=.04), object manipulation ( = .544,
p=.01), and stationary ( = .649, p=.001) skills significantly predicted early math skills.
CONCLUSION: These results are similar to previous studies examining the
relationships between motor skills and early academic achievement and suggest
specific aspects of fine and gross motor skills predict different components of school
readiness in preschoolers (McClelland, et al., 2015). These findings may lead to
future movement initiatives for young children with and without disabilities. Future
research with larger, more diverse samples and specific disabilities should be
examined.
Affiliation:
(1) Physical Education Department, State University of New York, Cortland, USA | (2) Oregon State
University, Corvallis, USA
Keywords:
motor development, self-regulation, academic achievement
Presenter and Abstract Info

Amanda Tepfer | amanda.tepfer@cortland.edu
Author Email: amanda.tepfer@cortland.edu | helena.baert@cortland.edu |
megan.macdonald@oregonstate.edu

3) HOP.SKIP.JUMP.READ: EXPLORING A POTENTIAL CAUSE AND EFFECT
RELATIONSHIP BETWEEN LOCOMOTOR SKILL PROFICIENCY AND READING
AUTOMATICITY
McGann, Jamie | Issartel, Johann | Belton, Sarahjane

Research points towards a potential relationship between motor skill proficiency and
academic achievement. The relationship is particularly prominent at subset level with
locomotor skill proficiency linked to reading automaticity, i.e. the ability to read with
speed. This link is potentially attributed to (i) a shared developmental timetable
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where children experience a particular ‘burst’ of learning between the ages of 5-6
years and, (ii) shared cognitive processes (e.g. visual processing, pattern
identification and motor activation) required to achieve success in both tasks.
In this study, 44 children (aged 5-6 years) were divided into two groups. A control
group (n=22, 45% girls) received usual care, which in this context involved regular
school physical education (1 hr/week). An experimental group (n=22, 50% girls)
received the same usual care but were also exposed to an additional ‘purpose built’
video game-based intervention targeting locomotor skill acquisition in the classroom
setting. The intervention was implemented, on a daily basis, over a period of eight
weeks. Participants were tested on locomotor skills and, reading automaticity, at
three time points (pre, interim and post-test) using the Test of Gross Motor
Development – 2 and Rapid Automatized Naming Tests (RAN). RAN Tests used required
children to read a sequence of colours and objects at speed. They were digitised,
hosted on a laptop and linked with eye-tracking software.
Results indicate the control group failed to improve by significant margins in either
locomotor skills or reading automaticity over the course of the research. In contrast,
the experimental group not only made significant improvements in locomotor skills
from pre-test to post-test (p = 0.000), but also saw significant improvements in
reading automaticity over the same timeframe (p = 0.000). ‘Gaze plots’ captured via
eye tracking software provide graphical representations that speak to improvements
in visual processing and pattern identification skills of the experimental group over
the course of the research period.
Findings suggest a potential cause and effect relationship between improved
locomotor skills and improved reading automaticity in children. It is proposed that
interventions targeting children’s locomotor skill proficiency have the potential to
facilitate simultaneous improvements in underlying cognitive processes that maybe
distributed, at a later stage, to increase success in the reading domain.
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4) EFFECTS OF JOINT PHYSICAL AND CURRICULA SCHOOL ACTIVITIES
AMONG PRIMARY SCHOOL CHILDREN ON COGNITION AND MOTOR SKILLS:
A RANDOMIZED CONTROLLED STUDY
Magno, F. (1) (2) | Carlevaro, F. (1) | Magistro, D. (3) | Bardaglio, G. (2) | Piumatti, G. (4) |
Simon, M. (1) | Musella, G. (1) (2)

Promoting physical activity among children is known to beneficial for their physical
health. Indeed, regular engaging in physical activity during childhood is associated
with a decreased risk of chronic disease later in life. A consistent body of research
literature also suggests that physical activity has positive effects on mental health
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outcomes, including mood status and quality of life. In addition to the beneficial
effect on physical and mental health, there are evidences that physical activity can
enhance brain function and cognitive abilities such as core executive functions
(inhibition, working memory, and cognitive flexibility) resulting in better the school
performance. During the primary school is essential to provide a successful and
enriching educational experience to the children. Indeed, it is fundamental the
implementation of an interdisciplinary strategy where more than one discipline are
synthesised together. The interdisciplinary approach helps the development of
lifelong learning skills that are essential to the child’s future learning. This
randomized controlled study investigated the effects of integrating physical activity
(motor activities and games) together with language and mathematical primary school
programs on mathematical abilities (attention and memory). Participants were 192
primary school children (mean age=8.51; SD=0.87 years), 94 in the experimental
group (39 males and 55 females) and 98 in the control group (51 males and 47
females). Children in the experimental group participates to 6 additional hours of
physical activity simultaneously with language and math activities for 6 months. Their
peers in the control group followed normal curricular activities. Baseline and posttest measurements of gross motor skills through the Test of Gross Motor Development
third edition (TGMD-3), digit span test (forward and backward) and the arithmetic
test of WISC-IV were collected. Repeated measure of ANOVA was used to analyze the
effect of the intervention. The results showed significant differences between the
experimental and the control groups with respect to the TGMD-3 (F(1,190)=62.540,
p<0.000), the digit span test (forward F(1,190)=5.264, p<0.023 and backward
F(1,190)=5.264, p<0.023) and the arithmetic test (F(1,190)=5.333, p<0.022). These
results underline that adding physical activity simultaneously with language and math
activities can be used to improve the motor skills and cognitive function among
primary school children.
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5) THE EFFECTS OF AN INTEGRATED EARLY LITERACY AND MOTOR SKILL
INTERVENTION ON CHILDREN’S ALPHABET KNOWLEDGE, INITIAL SOUND
AWARENESS, AND FUNDAMENTAL MOTOR SKILL OUTCOMES
Tricia L. Biancone | Jacqueline D Goodway

The prevalence and effects of lagging or delayed early literacy and motor skill
development in children of low-SES backgrounds is a significant issue that can have
adverse developmental consequences and affect children’s ability to succeed in
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school (Evans, 2004; NELP, 2008; Stodden et al., 2008). This study examined the
impact of the "Reading and Motor Program for Preschoolers" (RaMPP) on the letter
knowledge, initial sound awareness, and fundamental motor skills of Head Start
preschool children. RaMPP is an integrated curricula model designed to improve child
outcomes in early literacy and fundamental motor skill development. The primary
aims of this study was to determine the extent to which the RaMPP intervention
impacted the alphabet knowledge, initial sound awareness, and fundamental motor
skill development of Head Start preschool children relative to Head Start business-asusual instruction. The study used a two-group, quasi-experimental, pre-posttest
design with 3 Head Start preschool centers and a total of 10 classrooms. Classrooms
were randomly assigned to the RaMPP intervention condition (5 classrooms) and or
control condition (5 classrooms). A total of 102 students participated in either the
intervention condition (n = 51) or business-as-usual control condition (n = 51). The
impact of the RaMPP intervention on child outcomes was analyzed using Hierarchical
Linear Modeling (HLM) to account for nesting of the data in classroom. Overall, there
were significant findings for gains in fundamental motor skills with large effect sizes.
Results of the HLM showed that the main effect of condition (participating in the
RaMMP intervention group) on fundamental motor outcomes were significant for both
locomotor (p <.001) and object control (p <.001) skills. The RaMPP group had
locomotor standard scores 2.35 points higher, and object control scores 3.01 points
higher, than children in the control condition when controlling for pretest scores and
age at pretest. In other words, when pretest scores equaled zero, students in the
control group had a predicted posttest mean score of 7.42, compared to 9.77 for
RaMPP for locomotor skills and 3.43 (control) compared to 6.44 (RaMPP) for object
control skills. The HLM results did not reveal significant findings for the impact on
literacy skills. However, the study was underpowered and the positive small effect
sizes found for the literacy outcomes are promising. This study provided a unique
contribution to the literature pertaining to promising early childhood, integrated
interventions for both early literacy and fundamental motor skills for children in Head
Start programs. This is one of the first studies to use whole-class systematic
instruction to address lags in the development of both early literacy and motor skills
using an integrated motor-literacy curriculum.
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1) LONG-TERM EFFECTIVENESS OF A FUNDAMENTAL MOVEMENT SKILL
INTERVENTION IN BELGIAN CHILDREN: A 6 YEAR FOLLOW-UP
Coppens, Eline (1,2) | Bardid, Farid (3) | D\'Hondt, Eva (2) | Lenoir, Matthieu (1)

Objective: The purpose of this study was to examine the long term effectiveness of
the “Multimove for kids” program, a fundamental movement skill (FMS) intervention
for typically developing children aged between 3 and 8 years. The “Multimove for
kids” program (consisting of 30 weekly sessions focusing on FMS development) had
positive short term effects on motor competence as established in a pre-post design
(Bardid et al., 2017). The main aim of the current study is to investigate to what
extent this ‘boost’ in motor development remains 6 years later. Method: Baseline
measurements included anthropometrics (body height and weight) and the Test of
Gross Motor Development, 2nd Edition (TGMD-2). Of the original sample of 992
children, who were assessed pre and post intervention (Bardid et al., 2017), 399 were
tested again at a follow-up moment 6 years later (response rate of 40.2%). Of this
latter sample, 228 children originally were part of the intervention (125 boys, 103
girls, age: 11.82±1.41 years) and 171 of them belonged to the control group (91 boys,
80 girls, age: 10.79 ± 1.17years). A repeated measures ANOVA was conducted to
reveal the long term effectiveness of the “Multimove for kids” program on the level
of FMS (taking the pre-test, post-test and follow-up measurement into account).
Results: The results showed that the effect of time on the motor quotient of the
TGMD-2 was significantly different for those children who participated in the FMS
intervention when compared to their peers in the control group (F=14.315, p<.001).
Contrasts confirmed the earlier finding of Bardid et al. (2017), namely that the
intervention group improved their level of FMS more than the control group during the
intervention program of 30 weeks (F=18.477, p<0.001). In the long term, a significant
group x time interaction (from post-test to follow-up) emerged (F=24.023, p<0.001). A
closer look at the data revealed that the short term benefits of the “Multimove for
kids” program washed out over time in the intervention group, resulting in similar
TGMD-2 scores as the control group after 6 years. Additionally, a repeated measures
ANOVA with only the two extreme time points (pre-test and follow-up measurement)
revealed that the progression in the level of FMS over a period of 6 years was similar
for the intervention and the control group (F=2.600; p=0.108). Overall, there was no
significant difference in the evolution of the level of FMS over time in boys and girls
(F=0.142, p=0.851). Conclusion: It can be concluded that the effect on the level of
FMS of a one-season “Multimove for kids” intervention does not appear to last over a
long period of time. It is plausible that other factors will have more dominant effects
on the long term development of FMS in children. Therefore, unexplored data on the
year-long sport participation and motivation of the participating children will be
analyzed and presented.
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2) DISENTANGLING PHYSICAL ACTIVITY AND SEDENTARY BEHAVIOR
PATTERNS IN CHILDREN WITH LOW MOTOR COMPETENCE
Dave Van Kann (1,2)| Anoek Adank (1,3)| Martin van Dijk (1) | Steven Vos (1,4)

Introduction: For decades, physical activity (PA) levels in children tend to decline,
whereas time spent in sedentary behaviors (SB) increases (Hallal e.a., 2012).
Meanwhile, motor competence (MC) in children is declining (Runhaar e.a., 2010).
Children with low MC are at high-risk for physical inactivity (Lubans e.a., 2010), yet
little is known about their PA and SB patterns throughout the day. The purpose of this
study is to disentangle PA and SB among children with low MC across segmented day
periods, taking into account differences in gender and grade.
Methods: Data used in the current study derived from the SALTO project; a large scale
study focusing on the effects of the physical education environment on MC and PA
(Adank e.a., 2018). This study was conducted in grade 4 and 6 (aged 7-11 years old)
on 10 primary schools in the southern part of the Netherlands. Data collection took
place between May-July 2017.
The Athletic Skills Track (AST) was used to measure MC. Based on gender- and agespecific cut-off values (Hoeboer e.a., 2018), children were classified as (very) low
skilled (i.e. scores 1-2), averagely skilled (score 3) and (very) high skilled (score 4-5).
Children scoring 1 or 2 were eligible for the purpose of the current study (N=189;
17%). Moderate-to-vigorous PA (MVPA) and SB were objectively measured using
accelerometers (ActiGraph,GT3X+). Data were segmented for 1) time before school,
2) time during school (based on school schedules) and 3) time after school.
Differences in MVPA and SB between segmented periods, gender and grade were
analyzed by Independent Sample T-tests.
Results: In total 117 children (mean age 9.18 years old) were included in the final
analyses of which 14.6% was overweight. On average children spent 50.7 (SD=20.7)
minutes per day in MVPA and one in four children engaged in at least 60 minutes of
MVPA per day. Boys were significantly more active than girls, both in absolute time
and share of time spent in MVPA (57.6-43.6 min/day, 7.3%-5.6% respectively).
Children with low MC spent 513.9 minutes per day in SB and girls showed both higher
absolute minutes and share of time per day in SB (524.9-503.2 min/day and 67.3%63.8% respectively).
Children showed relatively more MVPA before and after school (6.5%-7.1% min/day)
compared to at school (5.5%;both p<0,001). Moreover, children spent a significantly
higher share of time in SB at school (68.9%) compared to before (62.0%) and after
(63.1%) school. Older children (grade 6) spent less time in MVPA and more time in SB,
but only after school time.
Conclusion: Time spent at school is relatively the strongest contributor to SB in
children with low motor competence. Therefore, time spent at school may also be
considered as the most promising period to stimulate PA and/or reduce SB in children
with low MC. Also, girls are less active than boys throughout the three segmented
periods of the day. Children with low MC, and in particular girls, should be better
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targeted in PA supportive interventions by optimally fit interventions to their needs
rather than apply generic interventions.
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3) THE EFFECTS OF EXERGAMES IN SCHOOL ACADEMIC PERFORMANCE
FUNDAMENTAL EDUCATION IN NEUROPSYCHOPEDAGOGICAL
PERSPECTIVE
Aline Cabreira Pinheiro | Deizeane da Costa Abreu | Celonice Teresinha Fernandes |
Austrogildo Hardmam Júnior | Fabrício Bruno Cardoso

Studies with children with typical development showed a strong relationship between
physical activity practice and motor development improvement and executive
functions, that is, individuals who were submitted to physical activity practices in a
light manner showed better functioning executive and consequently a better
academic performance. From the previously mentioned The objective of the present
study was to evaluate the effects of exergaming (EXG) on the executive functioning
and academic performance of schoolchildren. The study included 88 children aged 8
to 9 years old, of both sexes, from the city of São Fidélis / RJ. The protocols used
were approved by the ethics committee of UFRJ (opinion No. 517483) and carried out
in the school environment. The participants were divided into four groups (A1 - 25
children who did not present learning difficulties and who carried out the EXG; A2 25 children without learning difficulties who did not perform the EXG; the EXG was
the practice of the TETRIS game, carried out with the feet through the MANKEYMANKEY interface, in two weekly sessions, with a duration of 10 minutes each (total
of 30 sessions). For the evaluation of the executive functioning the participants were
submitted to the following protocols: a) double-choice mental processing test
(DMCPT); b) Test Tracks (TT); c) Denckla automated naming test. d) evaluation of
school performance in Portuguese and Mathematics subjects. Both groups were
evaluated in two moments: a) before the EXG; b) after the EXG. Our results show that
the performance of the EXG decreased the time to DMCPT in 35.57% in children with
learning difficulties and 16.23% in children without learning difficulties. Regarding the
DENCKLA test, the time of appointment of children with learning difficulties
submitted to PLEXG reduced by 38.44% and in 16.21% of the children without learning
difficulties. When evaluated in relation to TT, the results obtained show a 35.16%
increase in the performance of children with learning disabilities and 14.59% in
performance in children without learning difficulties. Regarding academic
performance, children who did not have learning difficulties showed an improvement
of 10% in relation to Portuguese and 12% in relation to mathematics after EXG,
147

whereas children with learning difficulties when assessed after EXG showed an
improvement of 13% in relation to the Portuguese language and 16% in relation to
mathematics. From the results it can be concluded that the most likely EXG allowed
in its practitioners an improvement in their temporal dimensions, which is directly
reflected in executive functioning and consequently in academic performance. Thus,
it is possible to affirm that the children who were submitted to the EXG showed
improvements in their bioper- national variables, which positively impacted the
academic performance.
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4) THE RATIONALE AND EFFECTIVENESS OF PROJECT FLAME: A MULTICOMPONENT, SCHOOL-BASED MOTOR COMPETENCE INTERVENTION FOR
ADOLESCENT YOUTH IN IRELAND
Diarmuid Lester (1) | Sarahjane Belton (2) | Wesley O’ Brien (1)

Background:
International research, including results from most recent Irish data have
demonstrated that adolescents are failing to reach basic levels of fundamental, and
functional movement proficiency. The current research reports the rationale and
effectiveness of Project FLAME (Fundamental and Functional Literacy for Activity and
Movement Efficiency), a multi-component, school-based motor competence
intervention for adolescent youth in Ireland.
Methods/Design:
Using a non-randomized controlled trial, a target sample of 364 participants (56%
male, mean age: 14.02+0.89 years old) were recruited in October 2017 from three
mixed-gender, non-fee-paying, suburban post-primary schools (two intervention; one
control) in Cork, Ireland, for baseline data collection, followed by a 13-week
consecutive Project FLAME intervention roll out, and post-test data collection in
March 2018. This whole-school, weekly delivered multi-component approach to motor
competence was underpinned by the developmental model of motor competence and
involved the following pillars: 1) specialist PE teacher component, 2) non-specialist PE
teacher kinaesthetic classroom component, 3) student component and 4) digital
literacy component. Primary outcome measures evaluating the efficacy of the
programme included the assessment of fundamental movement skills (FMS), and the
functional movement screen (FMS™). Repeated measures ANCOVA’s were conducted
to explore the impact of the intervention on treatment group (intervention group
relative to control) over time (pre and post).
Results:
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A repeated measures ANCOVA showed that there was a significant difference between
the intervention and control groups at post-test on overall gross motor proficiency
over time (F(1, 227)=13.68, p=.001, partial eta squared =.06). The intervention
group’s FMS scores were significantly higher than their control counterparts. A
statistically significant increase in FMS™ composite score was also determined in the
experimental group from pre- to post-test (p=.035). The intervention group’s FMS™
scores were, however, not significantly higher than their control counterparts over
time.
Discussion:
Preliminary findings confirm that the Project FLAME school-based intervention trial
was successful at improving adolescent FMS proficiency when compared with a control
group. The literature widely acknowledges that there is strong rationale for schoolbased programmes aimed at increasing FMS proficiency (van Beurden et al. 2003;
Lubans et al. 2012; McGrane et al. 2018; Kalaja et al. 2012), and more recently
functional movement (Coker 2018), particularly those delivered by qualified PE
teachers, including the provision of professional learning opportunities (Mitchell et al.
2013; Cohen et al. 2015; Morgan et al. 2013). The Project FLAME programme is
particularly relevant at present in Ireland as it coincides with a time of seismic
curricular reform in second level education, specifically in relation to wellbeing
within the framework for junior cycle (World Health Organization 2018). Findings will
provide future evidence regarding the effectiveness of motor competence
interventions, utilising whole-school approaches, which include developmentally
appropriate activities, and the concurrent involvement of specialist PE, and nonspecialist PE teachers.
Affiliation:
(1) School of Education, Sports Studies and Physical Education, University College Cork, 2 Lucan Place,
Western Road, Cork, Ireland. (2) School of Health and Human Performance, Dublin City University,
Dublin 9, Ireland
Keywords:
adolescents, fundamental movement skills, functional movement screen, school-based intervention
Presenter and Abstract Info

Diarmuid Lester | 111724699@umail.ucc.ie
Author Email: 111724699@umail.ucc.ie | sarahjane.belton@dcu.ie | wesley.obrien@ucc.ie

5) THE “MOVING AND LEARNING OUTSIDE” PROJECT: PROMOTING THE
PRACTICE OF OUTDOOR EDUCATION IN PRESCHOOLS
Rita Cordovil Matos (1) | Frederico Lopes (1) | Ana Quitério (1) | Trond Løge Hagen (2) |
Ellen Beate Hansen Sandseter (2)

The sedentary lifestyle in modern societies is a global problem (WHO, 2010) and it
starts early in life. The culture of risk aversion (Gill, 2007), the increasing concern
with cognitive skills and a traditional view of the learning process, where non-play
strategies are used as a vehicle for learning and development (Frost, 2005), have led
to a decrease of children’s outdoor play time, even in preschool settings. The Moving
and Learning Outside project (MLO) is an international Erasmus + action-research
project that aims at promoting the practice of outdoor education, through a playbased and physical activity approach in preschools. Teachers, parents and children
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from five different preschools in five different countries (Croatia, Estonia, Greece,
Norway and Portugal) participated in the project. At a first stage, a data collection
resources pack was developed. A participatory methodological approach was used.
Parents (N=184) and teachers (N=32) completed a survey to assess their perception on
children’s use of the outdoor environment as a promoter of a physically active and
playful learning. Teachers also mapped the playground areas, completed observation
grids and took photos to record children’s behavior in the outdoor. Children (N=50)
were asked to draw their favorite place to play in the preschool as a basis for a semistructured conversation between the teacher and the child about their favorite, least
favorite and most exciting places to play in the playground. Results of this first
assessment indicated that school routines, the practical factors to make outdoor play
easier, and the freedom that children enjoy to play outside vary widely between
countries. Children from northern Europe in general enjoy more freedom to play
outside from younger ages than children from southern Europe. For instance, the
license to play outside is granted by parents at quite different ages, ranging from 5.8
(SD=1.57) years in Norway to 11.8 years in Greece (SD=2.52) (H(4)=74.53, p<.001).
Children’s preferences and dislikes varied even within the same country and their play
types were found to be diverse. However, most children seem to value physical
activity play and they consider elements in the playground that afford risky play
behaviors to be the most exciting ones. After this first assessment, a didacticpedagogical resources pack with 12 activities was developed to be implemented in
the Croatian, Estonian, Greek and Portuguese preschools. Activities aimed at:
enhancing knowledge and changing attitudes (e.g., workshops for parents and for
staff); improving practical factors to make outdoor play easier (e.g., having clothing
for rainy days); improving play environment design and affordances (e.g., creating
new affordances in the playground); promoting outdoor play through practical
activities (e.g., go to a natural environment; walk, explore and make a map of your
preschool neighborhood). After the assessment of the 12 activities, we aim to propose
a pack of outdoor activities guidelines for preschool education and to extend the
project a broader range of countries and preschools.
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6) MULTIMODAL VERSUS UNIMODAL VERBAL/HAPTIC FEEDBACK BEST
ASSISTS ACQUISITION, RETENTION IN NOVEL MOTOR LEARNING
Frikha Mohamed (1,2)| Chaari Nesrine (2)

Augmented feedback (AF) provided by teacher is widely accepted intervention to
enhance motor learning. Studies investigating the unimodal and multimodal AF on
complex motor learning are still limited and focused essentially on concurrent visio150

haptic or visio-verbal modalities (Sigrist, Rauter, Riener, and Wolf 2013). It is well
accepted that the multimodal AF reduces the cognitive load of the task by the
distribution of information processing. Moreover, the threshold of neural activation is
attained earlier by multimodal AF compared to the unimodal modality (Shams and
Seitz 2008). The present study addressed the lack of data on the effect of the audiohaptic AF on complex motor learning, on perceived difficulty and perceived
competence. Indeed, we analyzed the effect of unimodal (verbal, haptic) and
multimodal (verb-haptic) AF on acquisition, delayed retention and associated
perceptions when learning a novel task in gymnastic parallel bars. Forty-eight physical
education students and four expert gymnastic teachers participated in the study.
Students were distributed into three AF groups (unimodal verbal, unimodal haptic,
and multimodal verb-haptic) and a control group (CG) receiving no AF during the
learning sessions. One expert teacher led the learning sessions, while the other
experts evaluated the students’ performances following familiarization, acquisition
and retention phases. All sessions were video recoded, and the experts gave blind
assessments according to an adapted gymnastic pointing code. We recorded perceived
difficulty (PD; Delignières, Famose, Thépaut-Mathieu and Fleurance 1993) and
perceived competency (PC; Brière, Vallerand, Blais and Pelletier 1995) through the
sessions. A repeated measures ANOVA showed a significant effect of AF mode on
acquisition and retention such that the multimodal (verb-haptic) AF was more
beneficial for learning stability (retention) with an improvement of 19.1% (vs. 9.9% in
haptic and 6.9% in verbal unimodal AF). Participants in the multimodal AF group also
showed higher retention scores in perceived competence compared to verbal and
haptic AF groups, and lower estimates of task difficulty compared to all experimental
groups. Multimodal verb-haptic AF reduces the cognitive load and enhances the
learning stability of the complex motor tasks. Physical education teachers are
encouraged to combine verbal and haptic AF when teaching new motor skills.
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Short Oral Presentations #7:
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1) IS SCREEN-TIME A THREAT FOR YOUNG CHILDREN’S PHYSICAL ACTIVITY?
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Venetsanou Fotini (1)| Kambas Antonis (2)| Gourgoulis Vassilios (2)| Yannakoulia Mary (3)

Health behaviors, such as physical activity (PA), are formed in early years of life
(Pate, Pfeiffer, Trost, Ziegler & Dowda, 2004); however, today’s young children seem
to be physically inactive (Hallal et al., 2012) and present high rates of screen time
(ST) (Webster, Martin, & Staiano, 2018). The aim of this study was to examine the
association between ST and PA in young children over the passage of time. For that
purpose, the data of 974 5-6–year-old Greek children from five cross-sectional cohorts
(2005-2017) were used. Participants’ PA was recorded with Omron Walking style pro
HJ-720IT-E2 pedometers that were worn for ten consecutive days, whereas their ST
was reported by their parents. Children were classified into three groups, according
to their exposure to screens (1<sup>st</sup> group: ST<u><</u>1h/day;
2<sup>nd</sup> group: 1 h/day<ST<2 h/day; 3<sup>rd</sup> group: ST > 2h/day). A
2-way (ST X cohort) analysis of covariance was applied on children’s average week
step counts, controlling for the effect of gender and BMI-category. Moreover, the
percentage of children of each ST-group meeting the 11500 steps/day PA guideline
(De Craemer et al., 2015) was computed. The results revealed that gender was
significantly related to children’s PA (F=5.56, p=.02, η2=.006), whereas BMI-category
was not (F=3.19, p=.07, η2=.003). The interaction between ST and cohort (F=2.84,
p=.004, η2=.024) as well as the main effect of cohort (F=14.58, p<.001, η2=.058) were
statistically significant; however, the eta squared values showed that they were not
of practical importance. On the contrary, practically significant differences were
found among the ST groups (F=927.82, p<.001, η2=.66), with children exposed to
screens less than one hour/day accumulating significantly more steps than their peers
with higher ST. The present results indicated that the more a young child was exposed
to screens the less active he/she was. Children with ST equal (or less than) one
hour/day were the only that met PA recommendations. Policies for ST reduction in
early years, including informing and educating parents, and implementing
interventions in preschool settings, seem to be imperative if children’s PA is to be
enhanced and their health to be safeguarded.
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2) CONSTRUCT VALIDITY AND RELIABILITY OF A PHYSICAL ACTIVITY
PARENTING QUESTIONNAIRE FOR CHILDREN
Laukkanen, Arto (1) | Aunola, Kaisa (2) | Korhonen, Elisa (1) | Sääkslahti, Arja (1)

Background and objectives: Physical activity parenting (PAP) is one of the few
consistent correlates of children’s physical activity (Yao & Rhodes 2015). Children’s
perception of PAP is assumed to determine the extent on how PAP affects physical
activity in children (Davison et al. 2013). However, there is a shortage of validated
measures of PAP designed for children under 10 year old. Therefore, this study aimed
to examine construct validity and reliability of a new tool designed for 7-10-year-old
children: Physical Activity Parenting questionnaire for Children (PAPC).
Methods: The PAPC consisted of 25 items which were hypothesized to be
developmentally suitable, and to cover four factors of PAP: structure (10 items),
autonomy support (6 items), warmth (6 items) and screen parenting (3 items). Items
of structure related to parental encouragement, coparticipation and modelling of PA.
Items of autonomy and warmth related to the extent of responsiveness and
demandingness of parenting in physical activity context. Items of screen parenting
related to rule setting for screen use. The construct validity was tested using a
sample of first-, second- and third graders (n = 501; mean age 8.25 ± 0.95 years; age
range 7.25 - 10.88 years; girls 48.1%) and by using confirmatory factor analysis.
Reliability was tested by using a sample of children who completed 4-week retest of
the questionnaire (n = 478; mean age 8.84 ± 0.95 years; girls 48.3%) and by using
Pearson correlation coefficient.
Results: A first order factor structure with all the four factors showed screen
parenting not to associate with the other three factors, and the model fitting was
therefore conducted separately for screen parenting. Secondly, factor modeling
showed first-graders having the lowest fit for models. Therefore, the model fitting
was performed first for the first-graders. The hypothesized first-order 3-factor model
of structure, autonomy support and warmth was significantly better than first-order
1-factor-model in the first-graders, although the models did not statistically
significantly differ in second- and third-graders. A first order three-factor model with
20 items, after removing 2 items from autonomy, showed an acceptable fit for all the
grade levels. Similarly, a first-order one-factor-model with three items of screen
parenting showed an acceptable fit for all the grade levels. Cronbach alpha
reliabilities for the factors were 0.792 (structure), 0.672 (autonomy), 0.788 (warmth),
and 0.819 (screen parenting). The test-retest reliabilities of sum factors ranged in
different grades between r = .747 - .801 (structure), r = .584 - .640 (autonomy), r
= .565 - .675 (warmth) and r = .572 - .809 (screen parenting).
Conclusion: The findings support the factorial and construct validity of the PAPC and
its use as a self-report instrument of parental support for physical activity in 7-10year-old children. Future research should investigate how PAPC associate with the
actual physical activity in children.
References:
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3) HOW PHYSICAL EDUCATION TEACHERS’ CONTROLLING BEHAVIOUR IS
RELATED TO OBJECTIVELY MEASURED LEISURE-TIME PHYSICAL ACTIVITY
IN ADOLESCENTS
Koka, Andre | Tilga, Henri | Tilga-Kalajas, Hanna | Hein, Vello | Raudsepp, Lennart

Introduction
Extensive empirical evidence demonstrates the facilitative role of perceived
autonomy-supportive behaviours from physical education (PE) teachers on
adolescents’ leisure-time physical activity. Comparatively less research, however, has
been carried out examining the mechanism by which perceived controlling behaviours
from PE teachers relate to adolescents’ physical activity. In line with selfdetermination theory and hierarchical model of motivation, it was expected that (i)
controlling behaviours are positively related to adolescents’ experiences of
psychological needs frustration in PE, which, in turn, are negatively related to selfdetermined forms of regulations, whereas positively related to non-self-determined
forms of regulations; (ii) different motivational regulations in a PE context are related
to their respective regulations in a leisure-time physical activity context, and (iii)
self-determined motivational regulations in a leisure-time physical activity context
are related positively, whereas non-self-determined regulations are related negatively
to adolescents’ objectively measured leisure-time moderate to vigorous physical
activity (LT MVPA).
Methods
In a three-wave prospective design, a total of 159 students (64 boys, 95 girls) aged 12
to 18 years old (<em>M</em><sub>age </sub>= 14.94 years; <em>SD </em>= 2.11)
completed measures of perceived controlling behaviour with dimensions of negative
conditional regard, intimidation, and controlling use of praise; perceived frustration
of the needs for autonomy, competence, and relatedness, as well as different
motivational regulations (i.e., intrinsic motivation, identified regulation, introjected
regulation, and external regulation) in PE. One week later, different motivational
regulations towards LT MVPA were assessed. LT MVPA was measured five weeks later
using accelerometers (ActiGraph GT3X) during the seven consecutive days. Structural
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equation modelling was used to examine the hypothesized relationships among the
variables.
Results
The hypothesized model exhibited adequate fit to data: <em>χ</em><sup>2 </sup>=
119.80, df = 64; CFI = .95; RMSEA = .074. Results revealed that perceived controlling
behavior predicted students’ autonomy (β = .43, p < .001), competence (β = .36, p
< .001), and relatedness (β = .49, p < .001) frustration in PE. Competence frustration
in PE predicted negatively LT MVPA (β = -.22, p < .01). Significant indirect effect (β =
-.08, p < .01) supported the mediating role of competence frustration in PE in the
relationship between controlling behaviour and LT MVPA. Furthermore, autonomy (β
= .33, p < .001) and competence (β = .20, p < .05) frustration predicted positively
external regulation in PE, which, in turn, positively predicted external regulation
towards leisure-time physical activity (β = .20, p < .01). External regulation towards
leisure-time physical activity predicted negatively (β = -.18, p < .05), whereas
introjected regulation predicted positively (β = .22, p < .05) LT MVPA. The model
accounted for 14% of variance in LT MVPA (Figure 1).
Discussion
Results demonstrated that students perceiving their PE teachers as controlling are
less likely physically active in their leisure-time. This is because controlling
behaviours offer fewer opportunities for PE-related need satisfaction and, instead,
are likely to frustrate these needs, but particularly the need for competence. Findings
imply that future interventions aiming to facilitate students’ motivation and physical
activity engagement should focus on avoiding controlling teaching behaviours which
manipulate the teacher-student relationship.
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4) OBJECTIVE AND PARENT-REPORTED PHYSICAL ACTIVITY IN 3-YEAR-OLD
FINNISH AND AUSTRALIAN CHILDREN
Soini, Anne (1) | Watt, Anthony (2) | Laukkanen, Arto (3) | Soini, Markus (3) | Sääkslahti,
Arja (3) | Poskiparta, Marita (3)

Purpose:
This study aimed to investigate whether children’ s objectively measured physical
activity (PA), child-related, parent-related, and/or environmental factors predict 3year-old preschool children’s PA behaviour.
Methods:
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The sample consisted of 132 Finnish and Australian 3-year-old children (52% boys; 63%
Finnish) and 209 of the children’s guardians, typically their parents, (46% men; 64%
Finnish) aged 36 ± 5.6 years.
Children wore an ActiGraph GT3X accelerometer for five days (3 weekdays and 2
weekend days) to obtain objectively estimated minutes per day of moderate-tovigorous (MVPA) (mean 86.40 mins/day). Parents responded to a questionnaire that
included child-related questions; “participation in structured PA” (no/yes), “the
amount of weekend play time” (under 1 hour/1hour or more), and “the achievement
of the recommended daily PA” (no/yes). The questionnaire also included
environmental questions; “nationality” (Fin/Aus), “parents’ education” (lower
level/higher level), “a safe playground” (yes/no), “child usually playing with” (alone
or with siblings/with adults), “child usually getting to childcare” (passively/actively),
“the amount of PA equipment” (continuous factor), “the amount of screen devices”
(continuous factor), “the average weekend screen-time” (under 2 hours/2 hours or
more). Furthermore, parents self-reported their own PA by completing the short
version of International Physical Activity Questionnaire (IPAQ; low/moderate/high)
and rated their perceived importance of PA (not important/important).
Analyses:
Binary logistic regression was used to predict “objectively measured MVPA”
(below/above mean). Child-related, parent-related and environmental factors were
adjusted as covariates and categorical covariates in the regression model. Statistically
least significant factors were removed from the model one at a time. The regression
was re-run with all the remaining factors until there were no statistically insignificant
factors left. The binary logistic regression was also used to predict “participation in
structured PA” (no/yes). Objectively measured MVPA was then used to predict the
same categorical variables used in the first regression model (i.e., backwards
method). Odds ratios (ORs), both crude and adjusted, were determined to predict the
probability of the association between factors with 95% confidential intervals and P
values of less than .05.
Results:
Binary logistic regression indicated that “child achieving the recommended daily PA”
(Wald=4.0, p=.045) and “parents’ education” (Wald=4.7, p=.031) were significant
predictors for children’s “objectively measured MVPA”. The child’s MVPA was 3.03
times (95% Cl 1.027–8.964) and 0.37 times (95% Cl .147–.910) more likely above 86.40
minutes if their parent thought them not to achieve the recommended level of PA or
if parents had lower education level, respectively. The model fit was significant
(c2(3)=8.535, p=.014).
The second binary logistic regression indicated that “child’s nationality”
(Wald=24.131, p<.001) was a significant predictor for “child taking part in structured
PA”. The child taking part in structured PA was 7.52 times (95% Cl 3.363–16.826) more
likely “yes” if the child was Australian. The model fit was significant (c2(1)=26.774,
p<.001).
Conclusions:
Parents' perception of the child’s achievement of the recommended daily PA and the
level of parental education explained the child's lower objectively measured PA.
Additionally, no other variable than nationality explained that the child was taking
156

part in structured PA. In Australia, 3-year-olds participate in the structured PA much
more regularly than Finnish children.
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5) DIFFERENCES IN PHYSICAL ACTIVITY AMONG CHILDREN WITH
PHYSICALLY ACTIVE AND INACTIVE PARENTS
Eckelt, Melanie (1) | Hutmacher, Djenna (2) | Steffgen, Georges (2) | Bund, Andreas (1)

Objectives: Parental physical activity is considered as positively related to children´s
physical activity (PA; Sallis, Prochaska & Taylor, 2000). Since parents serve as role
models, have the potential to influence the health-related behavior and, for instance,
to alter a mainly sedentary lifestyle of their children (Beets, Cardinal & Alderman,
2010), the impact of parental PA has become a key issue in research. Many studies
report associations between parental PA and the PA behavior of their children, e.g.,
the direct involvement of the parents in activities with their children is related to
increased levels of their PA (Adkins, Sherwood, Story, & Davis, 2004; Beets, Vogel,
Chapman, Pitetti, & Cardinal, 2007). However, the mechanisms of parental influence
are still poorly understood and besides recent studies are based on self-reported data.
Therefore, this study aims to examine if parental PA is related to the subjectively and
objectively measured PA of their children.
Methods: 237 Luxembourgish children and adolescents (134 girls and 103 boys) aged
from 10-18 years participated in the study. Via a digital questionnaire, the children
indicated if their mother and father are physically active on a regular basis and if
they are active together with their parents. Furthermore, the children and
adolescents indicated if they are active at least 60 minutes/ day and if they own a
membership in a sports club (MoMo physical activity questionnaire). Additionally,
children’s PA behavior was objectively assessed by wearing an accelerometer
(ActiGraph GT3X-BT) for a period of seven consecutive days. Activity was categorized
as sedentary, light physical activity or moderate to vigorous physical activity (MVPA)
using age-specific thresholds.
Results: A multivariate ANOVA revealed significant differences in self-reported
physical activity if the mother was physically active (F (2, 166) = 5.4, p < .01). Thus,
children reported subjectively higher daily activity duration (p < .05) and more
activities in a regular week (p < .01). There was no impact on self-reported PA if the
father was active or the children were active with their parents together. Regarding
the objective data, there were no significant differences between children with
active parents and children with inactive parents. If the parents were active with
their children together there were significant differences (F (3, 229) = 3.2, p < .05),
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thus MVPA per day was higher (p < .05) and the sedentary time was lower (p < .01).
Neither subjective nor objective data revealed gender-specific differences.
Discussion: In contrast to other studies, only the mother seems to have an influence
on the subjective PA behavior of the children. The fact, that parents being active or
in a sports club does not appear to enhance the PA of the children objectively.
However, the objective PA is merely affected by being active together. According to
this finding, joint activities of parents and children seem to be necessary to promote
children’s PA effectively. It is important to note that in our study the parental PA was
rated by the children. In future studies, parents should be included via self-report
questionnaires and/or accelerometer.
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Short Oral Presentations #8:
Investigating & promoting motor competence
1) THE QUALITY OF EARLY LIFE EXPERIENCES MAY DELAY THE
DEVELOPMENT OF POSTURAL CONTROL AND EXPLORATORY MOVEMENT
IN HEALTHY TERM INFANTS: A PROSPECTIVE LONGITUDINAL STUDY
Beaton, Helen.E. (1) | Travlos, Vivienne (1) | Hands, Beth (2)

Background: The functional abilities of infants emerge in response to continuous and
dynamic interactions between genetics and early life experiences afforded in child
care-giving. Infants are both dependent and highly responsive to the physical
movement, positioning and play opportunities provided during routine care which may
contribute to establishing the essential movement repertoire required for postural
control and early locomotion. Aim: To examine associations between early life
experiences and motor development in healthy term infants from birth to 10 months.
Method: A prospective birth cohort of 48 (24 male, 27 firstborn) healthy, term, infantmother dyads were examined at infant’s age one, three and ten months old. Motor
development was assessed using the Test of Infant Motor Performance, the Alberta
Infant Motor Scale and the Peabody Developmental Motor Scales-2. Infant movement,
positioning and play experiences during routine care activities were assessed using
the Infant Handling Measure, a valid kinematic tool developed for the study. Infant
physical and social activity opportunities were recorded in parent diaries. Results:
The infants were classified into 2 groups based on their motor development. Thirtyfour infants (18 male, 17 firstborn) demonstrated Typical Motor (TM) and 14 infants (6
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male, 10 firstborn) demonstrated Late Motor Emergence (LME). Compared to the TM
infants, at 1, 3 and 10 months the LME group had poorer postural control as
demonstrated by lower neck and trunk control scores at 1 and 3 months (p = .04; p
=.01) and lower stability scores at 3 and 10 months (p = .02; p = .02) than their TM
peers. The LME group were also slower to develop spontaneous exploratory
movements at 1 month (p =.01), supine rotation at 3 months (p = .02) and by 10
months, independent sitting (p = .002), prone mobility (p = .002) and upright
locomotion (p = .002). The quality of early life experiences differed between the LME
and TM groups. Those with LME experienced more perinatal risk factors (p = .05) and
their mothers had less developmental knowledge (p = .03) than TM infants. At 1
month LME infants experienced fewer rotational movements (p = .02) and at 1 and 3
months less symmetrical positioning (p = .06; p = .02) than TM infants. However, at 1,
3 and 10 months supine sleep, tummy-time, play opportunities, enrichment
participation and equipment use were similar for both infant groups.
Discussion: Those infants who experienced limited rotational movements and
symmetrical positioning demonstrated lower postural control and fewer exploratory
movements from an early age. Limited early movement and positioning opportunities
contribute to LME. Late, or inconsistent, exposure to movement variety may restrict
the number of movement choices the infant can use to adapt to environmental
changes and demands.
Conclusions: Appropriate infant handling may enhance the development of postural
control and motor exploration during sensitive periods of sensory-motor maturation.
Mothers and caregivers may benefit from developmental specific motor play
education across the first year of life to maximise infant motor abilities.
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2) INVESTIGATING MOTOR COMPETENCE IN ASSOCIATION WITH SEDENTARY
BEHAVIOR AND PHYSICAL ACTIVITY IN 7- TO 11-YEAR-OLD CHILDREN
Adank, Anoek M. (1,2) | Van Kann, Dave H.H. (1,3) | Hoeboer, Joris J.A.A. (4) | De Vries,
Sanne I. (4) | Kremers, Stef P.J. (3) | Vos, Steven B.V. (1,2)

Introduction: Children’s motor competence (MC) has declined over the last years
(Tester et al.,2014) as well as their physical activity (PA). In addition, sedentary
behavior (SB) in children is increasing (Hallal et al.,2012). Although MC is proven to be
positively associated with PA, studies on the relationship between children’s MC, PA
and SB in particular, are scarce. This study examined the associations between MC
and PA and between MC and SB among primary school children and the potential
confounding effects of BMI, gender and age on these associations.
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Methods: Baseline data, collected during the summer of 2017 were taken from the
SALTO study. A longitudinal study on the relationship between physical education (PE)
characteristics and daily SB and PA. Children in grade 4 (7-to-9-year-old children) and
grade 6 (9-to-11-year-old children) of 10 primary schools in the Netherlands
participated.
PA was measured using accelerometers (ActiGraph,GT3X+) and classified into SB, light
PA (LPA) and moderate-to-vigorous PA (MVPA). MC was measured with the Athletic
Skills Track (AST). Based on Dutch AST-norm scores (adjusted for age and gender)
children were divided into 5 groups, ranging from 1 (MC far below average) to 5 (MC
far above average).
Independent samples t-tests were used to compare the PA/SB outcomes and MC for
gender, age and weight status. Mixed-model (MM) analyses with two levels (school
and individual) were conducted to test the association between the independent
variables, including MC, and PA levels.
Results: In total, 595 children (291 boys, mean age = 9.1 years, SD = 1.1) provided
complete data on all variables. In our sample, 17% of the children had a MC (way)
below average and 30% scored (far) above average.
During a school day, children were sedentary for 480 min (SD = 66.6) and spent 228
min (SD = 40.7) in LPA and 58 min (SD = 21.0) in MVPA. Boys were significantly more
active and less sedentary than girls, as were grade-4 children compared to grade-6
children. Overweight children spent significantly less time in MVPA compared to nonoverweight children. Moreover, grade 4-children and non-overweight children scored
significant higher on MC than grade 6-children and overweight children.
In the MM analyses, a negative association between MC and SB and a positive
association between MC and MVPA were found. The strength of both associations
increased as children expressed lower or higher levels of MC. Further, a positive
association was found for gender (being a boy) and age (being younger) on both LPA
and MVPA. Besides MC, age (older) and gender (girl) predicted SB significantly, as did
age (younger), gender (boy) and BMI z-scores (lower) for LPA. For MVPA, gender
(boys) was positively associated with MVPA.
Conclusions: MC is an important correlate of both SB and MVPA, particularly for
children with very high or very low MC. Developing and improving children’s MC may
contribute to spending less time in SB and more time in MVPA, particularly for highrisk groups, i.e. children with low MC. Moreover, addressing MC development and PA
promotion simultaneously might create positive feedback loops for both children’s MC
and PA levels.
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3) IMMEDIATE AND LONG-TERM EFFECTS OF A FUNDAMENTAL MOVEMENT
SKILLS INTERVENTION: A CLUSTER CROSSOVER STUDY WITH 13-MONTH
FOLLOW-UP
Kelly, Lisa (1) | O'Connor, Siobhán (2) | Harrison, Andrew (3) | Ní Chéilleachair, Niamh (1)

Introduction School-based FMS intervention programmes can provide immediate
improvements in FMS proficiency levels (Morgan et al., 2013). However, studies
examining the long-term effects are lacking (Lai et al., 2014). The aim of this study
was to determine the immediate and long-term effects of an 8-week FMS intervention
programme on Irish schoolchildren’s FMS proficiency levels.
Method Children in Year 3 and 4 (n=255, 127 male, 128 female, mean age: 7.4±0.6yrs)
from 4 primary schools were conveniently recruited and randomly assigned to an I-C
(2 schools, n=134) or C-I (2 schools, n=121) group for this cluster crossover study. The
study included two 8-week periods (P1 and P2) separated by a 4-week wash-out.
Group I-C completed the intervention(I) (two 45-minutes FMS classes per week for 8weeks) in P1, and the control(C) (routine PE for 8-weeks) in P2, and vice-versa for the
C-I group. The TGMD-3 (Ulrich & Webster, 2015) was used to assess FMS proficiency
at 5 time points [T1: Baseline/P1 pre-test, T2: P1 post-test, T3: after 4-week
washout/P2 pre-test, T4: P2 post-test, T5: 13-months post-intervention]. Linear
mixed models were used to assess the effects of the intervention on locomotor
subtest, object-control subtest and GMQ scores over time. Group (I-C/C-I), time
(T1/T2/T3/T4/T5) and group × time interaction formed the base of the model as
fixed effects and class group (Year 3/Year 4) was included as a random effect.
Results There were significant group × time interaction effects for the locomotor,
object-control and GMQ scores. From T1 to T2, group I-C significantly improved in
locomotor (p<0.001, d=0.6), object-control (p<0.001, d=1.0) and GMQ scores
(p<0.001, d=1.0) whilst group C-I did not (all p>0.05). From T2 to T3 (4-week
washout), locomotor (p=0.02), object-control (p<0.001) and GMQ scores (p<0.001)
significantly decreased for group I-C, whilst for group C-I, object-control and GMQ
scores significantly increased (both p<0.001). There was no significant difference
between the groups for locomotor, object-control or GMQ scores following the 4-week
wash-out period (at T3)(p>0.05). From T3 to T4, group C-I significantly improved in
locomotor (p<0.001, d=0.6), object-control (p<0.001, d=0.4), and GMQ scores
(P<0.001, d=0.6), whilst group I-C did not (p>0.05). Both the I-C and C-I groups had
significantly higher locomotor (I-C: p=0.02, d=0.4, C-I: p<0.001, d=0.4), object-control
(I-C: p<0.001, d=0.7, C-I: p<0.001, d=1.0) and GMQ (I-C: p<0.001, d=0.7, C-I: p<0.001,
d=0.9) scores at 13-month follow-up compared to baseline scores.
Discussion An 8-week FMS intervention can provide immediate improvements in FMS
proficiency compared to routine PE. Interpretation of the long-term effects are
limited due to the lack of a true control group at 13-month follow-up. However, the
intervention may have accelerated true learning of FMS as indicated by the higher
scores at follow-up compared to baseline. Repeated use of the TGMD-3 assessment
may also contribute to the learning process.
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Conclusion The Irish primary PE curriculum should incorporate specialist instruction
and practice opportunities for learning FMS. Short-term interventions, combined with
regular assessment of FMS may enhance long-term retention of skills. Strategies that
assist retention of FMS may motivate children to engage in lifelong physical activity.
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4) LESSONS LEARNED IN EXAMINING THE FIDELITY OF MOTOR SKILL
INTERVENTIONS
Jacqueline D. Goodway (1) | Ruri Famelia (1) | Ali Brian (2) | Yung-Ju Chen (1) | Nalda
Wainwriht (3) | Amanda John (3) | Tricia L. Biancone (1)

A key issue of methodological quality in motor skill interventions is the determination
of the usability and feasibility of the intervention, along with the monitoring of
intervention fidelity. Usability and feasibility refer to the willingness and ability of
the end user to learn and be able to implement the intervention effectively and
efficiently within the constraints of the natural context. Fidelity of implementation
refers to the extent to which the intervention was delivered as designed by end users
in authentic contexts. One of the perceived weaknesses of the motor skill
intervention literature is the lack of attention to key issues of usability, feasibility &
fidelity. This presentation will: 1) provide an overview of the core constructs of
intervention fidelity, 2) provide examples of intervention fidelity from two motor skill
intervention studies, and 3) conclude with fidelity recommendations for future work.
A number of fidelity frameworks in the educational literature (Durlak & Dupre, 2008;
Durlak, 2010; Dusenbury et al., 2003; Warren, Fey & Yoder, 2007) provide guidance
as to core constructs of fidelity including: dose, adherence, exposure, quality of
delivery, participant responsiveness, and program differentiation. Core constructs will
be defined and examples provided. Next, two studies will provide current fidelity
examples. In an 8-week INDO-SKIP motor skill intervention (Famelia, 2018), usability
of the INDO-SKIP program was evaluated by the early childhood teacher’s knowledge
of fundamental motor skill (FMS) stages, quality of FMS demonstrations, & fidelity of
mini-lesson plan implementation. Once the teacher’s implemented INDO-SKIP to
preschoolers, both activity and instructional fidelity were evaluated using the Fidelity
of INDO-SKIP Assessment (FIA) tool. Overall teacher’s implemented INDO-SKIP with
77.14% fidelity. In the beginning they struggled to implement INDO-SKIP with 46.8%
(SD=12.97) fidelity but, by the end they were at 91.03% (SD=7.95) fidelity. Brian et al.
(2017) conducted an 8-week T-SKIP object-control intervention to preschoolers
delivered by early childhood teachers. Teachers were trained on T-SKIP and usability
and efficacy of the training documented by video-based exams that asked teachers
to: observe a child performing six different FMS, identify the stage, describe the
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common errors, identify critical elements, & describe constraints they would
manipulate to design developmentally appropriate tasks. Teachers achieved 90.6%
(88-94%) on this test with 85% set as minimum demonstration of mastery of content.
Once teachers implemented T-SKIP to preschoolers, lesson plan fidelity was evaluated
between 22-74% and teacher fidelity between 38-52%. Overall, teacher’s
demonstrated a mean fidelity of 47% (SD=12). Level 1 fidelity was 59% and Level 2
34%. Implications between fidelity & child outcomes will be discussed. The
presentation will conclude with fidelity of implementation recommendations for
future intervention work.
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5) THE ASSOCIATION OF THE PHYSICAL ACTIVITY (PA) INTERVENTION WITH
THE SOCIOCULTURAL ENVIRONMENT OF CHILDCARE CENTERS
Anette Mehtälä (1)| Arja Sääkslahti (1) | Anne Soini (2) | Jari Villberg (1)| Marita Poskiparta
(1)

Researches have shown an increasing interest in children’s PA behavior in early
childhood education settings. Despite the growing interest in promoting PA in early
childhood education settings, little is known about the characteristics of the
interventions facilitating children’s PA. Thus, the one purpose of this study was to
examine the effect of the teacher-implemented one-year long Home-and childcarebased Intervention to Promote Physical Activity (HIPPA) intervention on children’s
directly observed PA. Second, this study attempts to explore the factors associated
with changes of the PA levels in the observed physical (outdoors and indoors) and
social environment (adult initiation of PA or adult involved or presence in PA) where
children’s PA occur at the childcare centers. Differences in the cross-sectional and
longitudinal associations of the children’s PA levels between the HIPPA intervention
and control groups are assessed. Sensitivity of the intervention is examined assessing
the associations among boys and girls separately.
Fourteen childcare centers participated in the study and 109 eligible families having
three-year old children provided informed consent. Baseline data was obtained from
final sample of 94 children. Children were cluster randomized to intervention (seven
childcare centers) and control (seven childcare centers) groups. Participants in the
intervention centers were exposured to the HIPPA, whereas children in the control
centers received their usual daily programs. Direct observation (OSRAC-P) was used to
assess children's PA, PA type, and physical and social contexts.
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Mean PA level was calculated by averaging the single observations and recordings of
two observers. The dichotomous OSRAC-P variables (e.g. primary location) were
stated as present when both or the other observer recorded it as present (1) and
stated as absent when both observers recorded it as absent (0).
The effectiveness of the HIPPA intervention to increase children’s mean PA level was
analyzed using linear mixed effect model where group, time and gender were entered
as fixed effects, and effect of the center as random effect into the model. All models
were adjusted for children’s age, height and weight.
Three-level logistic regression, with cross-level interaction was used to examine
cross-sectional differences between HIPPA and control groups in the associations
between PA intensity levels and primary location (outdoor vs. indoor), time of day
(afternoon vs. morning), group composition (children only involved or present vs.
adult involved or present), initiator of activity (child vs. adult), and prompts (no
prompt vs. positive or negative prompt). Linear mixed model was used to assess group
differences in the associations between PA and previously mentioned factors when
controlling also group*time interaction.
Post-intervention mean PA levels of HIPPA girls compared to control girls were
significantly increased. Characteristics of the HIPPA intervention associated with the
PA increment are discussed with highlighting aspects increasing especially girl’s PA.
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(1) Faculty of Sport and Health Sciences, University of Jyväskylä, Finland | (2) Department of
Education, University of Jyväskylä, Finland
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Short Oral Presentations #9:
Physical Activity and Sport
1) INFLUENCE OF AN INTERVENTION PROGRAM ON THE RELATIONSHIP
BETWEEN FUNDAMENTAL MOVEMENT SKILLS AND SPORTS SKILLS.
Dos Santos Fernando Garbeloto (1,2) | Maia José António Ribeiro (2) | Tani Go (1)

Apparently, motor development research still struggles to provide sound empirical
evidence on some of its underlying posited principles. For example, when considering
the principle of interdependence between stage/phases, it is expected that the
improvement in the fundamental movement skills (FMS) performance promotes
changes in sport skills; however, a clear picture on how these skills influence each
other is still lacking (e.g. the improvement in FMS promotes improvement in sport
skills at coincident or adjacent points of time). Hence, the aims of the present study
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were: (1) to estimate how stable are changes in these two categories of skills; (2) to
investigate the influence of an intervention program on the dynamic relationship
between FMS and sport skills. Fifty-nine children aged 6 and 10 years were
consecutively assessed in 5 time points: February 2016 (M1), May 2016 (M2), February
2017 (M3), February 2018 (M4), and May 2018 (M5). The Test of Gross Motor
Development (TGMD-II) was used to assess two FMS (run and stationary bouncing). To
evaluate the developmental process in a sport skill, a checklist of the Speed Dribbling
Skill (named Dribble) was created. The sum of proficient components performed in
both FMS skills (named Run-Bounce) and Dribble, was used as a measure of skills
performance. Children participated in 10 sessions of exercises on running and
dribbling (between M1 and M2) once a week (40 minutes each session). The Wilcoxon
test was used to verify the effectiveness of the program from M1 to M2. A crosslagged panel design was used to test for the stability in changes in Run-Bounce and in
Dribble. We also tested for a time-lagged effect (e.g. Run-Bounce in M1 on Dribble in
M2,…, Run-Bounce in M4 on Dribble in M5) as well as coincident effects of Run-Bounce
on Dribble (e.g. Run-Bounce in M2 on Dribble in M2,…, Run-Bounce in M5 on Dribble in
M5). A robust least square estimation procedure was used to estimate all model
parameters using EQS 6.2 software (significance level was 5%). Results showed that
the intervention program promoted significant changes on the Run-Bounce (z = 3.8;
p< 0.01) and Dribble (z = 4,6; p< 0.01) from M1 to M2. The autoregressive effects
showed moderate to high inter-individual stability with values ranging from 0.54 to
0.94 on Run-Bounce and from 0.50 to 0.77 on Dribble. Further, cross-lagged effects of
Run-Bounce on Dribble were only statistically significant from M2 to M3 (b = 2.017 ±
0.498, p<.05). Apart from this, no other effects lagged or coincident were statistically
significant (p>.05). The intervention program proved to be an effective way to
promote Run-Bounce as well as Dribble development. Moderate-to-high tracking
results indicating that children development tend to remain relatively stable, and
could be predicted and influenced from antecedent points on time. The time-lagged
and coincident effect results showed that the interdependence between Run-Bounce
and Dribble only occurred – in adjacent points – with changes on the Run-Bounce
performance but only in one single occasion. That is, improvement in FMS is closely
related to improvement in Sports Skills.
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2) DEVELOPMENT OF PHYSICAL FITNESS AMONG POTENTIAL TALENTS AT
SPORT SCHOOLS OF NORTH RHINE-WESTPHALIA: A 10-YEARS LOOKBACK
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Roth, Andreas (1) | Schmidt, Steffen, CE (2) | Hartmann, Sina (1)| Seidel, Ilka (1)|
Scharenberg, Swantje (1) | Bös, Klaus (2)

Objective: Physical Fitness (PF) as a juvenile performance is considered one of several
criteria of talent in sports (Hohmann & Seidel, 2003). In school year 2007/2008 state
government of North Rhine-Westphalia (NRW) established a new type of sport schools.
Sine 2015 18 sport schools were integrated into the project. Now, the question arises,
whether children increased or decreased their motor performance, in comparison to
older cohorts. The aim of this study is to measure the development of physical fitness
(PF) of potential sport talents at 18 sport schools of NRW in the last ten years in grade
4 and in the last eight years in grade 7.
Methods: In grade 4 a total of 11451 different subjects (3979f, 7472m) aged 8-12 were
tested with German Motor Test (DMT). The DMT includes eight test tasks (20m sprint,
standing long jump, sit-ups, push-ups, jumping sideways, balancing backward, stand
and reach, 6 minutes run) (Bös et al., 2016). In Grade 7 overall 2614 different
subjects (1032f, 1582m), aged 11-15, were tested with DMT. Potential talents were
defined as the top ten boys and top ten girls of each cohort. Linear regression was
calculated to asses the development of PF of potential talents and other subgroups.
Additionally, ANCOVAS were used to estimate the influence of the increasing N over
time.
Results: PF of potential talents increased in the course of the study. Additionally, the
density of PF went up. Sit-ups and push-ups, show the highest change rates. The
performances in 20m Sprint of grade 4 decreased in the course of the study. In grade
7 there was no significant change. The total improvements were stronger in grade 7
(f: β=+0.80; m: β=+0.76) than in grade 4 (f: β=+0.36; m: β=+0.32). The girls showed
slightly higher change rates than boys. The effect of the cohort was more pronounced
in boys than in girls.
Conclusion: The increase of PF of the top 10 boys and girls can be interpreted as a
success for sport schools. Due to the increasing number of test participants the
likelihood of finding top talents increased. Apart from that, it seems that the sport
schools are able to attract potential talents of the sport schools and have improved
talent identification (TID) and talent promotion processes. Capturing the biological
age and standardization of DMT in half-year steps could further improve TID at sport
schools.
References:
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3) EFFECTS OF PRACTICE FREQUENCY ON THE PHYSICAL FITNESS OF
FOURTH GRADERS: A STUDY OF SOCCER AND SWIMMING PRACTICES
Junjiro Kubo | Keiichi Tamaki | Hideyuki Arikawa

The effect of sports practice depends greatly on its frequency. An appropriate
frequency of practice is particularly important for children, due to their stage of
physical growth and development. Furthermore, it is reasonable to assume that the
effects of training are influenced by the content of a training session. Depending on
the sport being played, a child’s physical fitness level will differ from one sport to
another. Therefore, the purpose of this study was to investigate the effects of
practice frequency on the physical fitness of fourth grade soccer players and
swimmers.
Method
Subjects were 335 male fourth grade soccer players (n=178) and swimmers (n=157)
who participated in a sports talent identification project in Japan’s Saitama
prefecture. This study used a 30-m sprint, 20-m shuttle run, standing long jump,
horizontal jump repetition, and anthropometric data. Students completed a
questionnaire on sports practice that investigated the types of sporting events they
attended and their practice frequency per week. We compared the effects of sporting
events (soccer and swimming) and practice frequency on physical fitness.
Results & Discussion
There were no significant differences in anthropometric data between soccer players
and swimmers. The practice frequencies for soccer players were: 1–2 times weekly,
88 children; 3–4 times weekly, 77 children, and 5 or more times weekly, 13 children.
The practice frequencies for swimming were 1–2 times weekly, 107 children; 3–4
times weekly, 34 children; and 5 or more times weekly, 16 children. Soccer players
who practiced 5 or more times weekly were significantly faster in the 30-m sprint,
compared to those who practiced 1–2 times weekly. The 20-m shuttle run by soccer
players was significantly better than that by swimmers. Swimmers who practiced 5 or
more times weekly were better in the 20-m shuttle run than those who practiced 1–2
or 3–4 times weekly. Swimmers who practiced 5 or more times weekly were
significantly better at the standing long jump than swimmers who practiced 1–2 or 3–4
times weekly. Swimmers who practice 5 or more times weekly were significantly
better at repeated horizontal jumping than swimmers who practiced 1–2 times
weekly.
Our results demonstrated that, for almost every physical fitness test applied to fourth
grade athletes, practicing 5 or more times weekly results in significantly superior
performance compared to practicing fewer times per week. In particular, endurance
ability, as demonstrated in the 20-m shuttle run, showed a noticeable difference
related to practice frequency. In this study, we examined the effect of sporting
events and practice frequency on physical fitness to establish the appropriate
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practice frequency for fourth grade athletes. Further study is required to examine the
relationships between practice frequency and sports injuries.
Affiliation:
Heisei International University | Musashigaoka College | Saitama University
Keywords:
Talent Identification Project, Practice frequency, Child
Presenter and Abstract Info

Junjiro Kubo | kubo@hiu.ac.jp
Author Email: kubo@hiu.ac.jp | tamaki@musashigaoka.ac.jp | harikawa@mail.saitama-u.ac.jp

4) THE RELATIONSHIP BETWEEN MOTOR SKILLS, BEHAVIORAL CHANGES,
FAMILY SUPPORT AND COORDINATION ABILITY: A 3-YEAR LONGITUDINAL
STUDY
Huan Wang. (1) | Hu, Shuiqing (1) | Chen, Yanjie (2)

Background: Early childhood is an essential and critical period for motor skill
development. Most of fundamental motor skills are developed at age 3-8 years.
Normal development of children's motor skill could have positive impacts on their
physical fitness, cognitive ability, emotion health and social competence. Otherwise
the development of other aspects of the individual might be affected if the motor
development delay. Developmental coordination disorder (DCD) is a common disorder
in childhood. About 8% of Chinese children aged 3-8 years had DCD. In recent years,
prevalence of DCD has increased due to the decrease of children's activities. Existing
findings suggested that the motor experience, physical activities and home
environment were closely related to children's coordination ability. However, it is still
unknown whether such relationships exist in the preschoolers.
Objectives: To investigate the relationship between the motor development, physical
activity, home environment and coordination ability in 3-4 year old Chinese children
with a 3-year longitudinal study design.
Methods: Children's coordinated development, motor development, daily activities
and changes in the home environment were measured at baseline and post-test (3
years later). Coordination capability was assessed by MABC and motor skills were
tested by TGMD-3. The change of the children's behaviors and family environments
were investigated with the FREQ questionnaire. Generalized estimating equations
model was performed to examine the relationships between the measures.
Results: 393 preschoolers were recruited with the average age at 3.3 ± 0.4 years at
baseline. During 3 years of follow-up observation, children's motor skills and
coordination are improving. The speed of development of motor skills slowed down
with age based on the test scores of TGMD, while the coordination from MABC score
improved more significantly after 4 years old.
Children's locomotor skills and ball skills were detected the correlations with their
coordination level. Specifically, the skills of gallop (β=0.112, SE=0.46, P=0.015) and
single-handed dribbling (β=0.147, SE=0.59, P=0.013) were significantly correlated with
children’s coordination level.
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With respect to outdoor activities, playing on swing and slide (β=0.281, SE=0.13,
P=0.036) and chase-catch game(β=0.311, SE=0.123, P=0.012)had a significant impact
on children's coordination level in comparison with playing ball and cycling.
Family support behavior on "children's sports activities often become the topic of the
family" (β=0.134,SE=0.182,P=0.048) and “Parents often play outdoor sports with their
children” (β=0.086,SE=0.118,P=0.069) were significantly correlated with the
coordination level of children.
Conclusion: The age of 3-6 years is an important period for the development of
children's and coordination and motor skill.Acquisition of gallop, dribbling and other
motor skills, more swing, chasing activities and specific family support behavior in
early childhood may promote the coordinative development in children as well as
reduce the occurrence risk of DCD.
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5) EXAMINING THE ASSOCIATION BETWEEN OBJECT CONTROL SKILLS AND
CARDIORESPIRATORY ENDURANCE IN CHILDREN 8-12 YEARS OF AGE
Dania Aspasia | Kaioglou Vasiliki | Venetsanou Fotini

Motor skill competence promotes successful participation of children in Physical
Activity (PA), bringing gains in physical fitness (PF) longitudinally (Barnett, Morgan,
Van Beurden, Ball, & Lubans, 2011). Research has shown that characteristics such as
body composition and performance in skills that require perceptual motor integration
(e.g., object control skills) can be used as valid indicators of a child’s fitness
trajectory (Stodden, Gao, Goodway, & Langendorfer, 2014). The aim of the present
study was to examine associations between object control skills and cardiorespiratory
endurance in primary school children. Participants were 258 boys and 233 girls [aged
8–12 years (9.97<u>+</u>1.32)] from different Greek regions. The PACER test was
used to evaluate their cardiorespiratory endurance and observation criteria drawn
from Canadian Assessment of Physical Literacy (CAMSA) tool (Longmuir et al., 2017)
recorded the quality of their performance in catching (no ball dropping or trapping),
throwing (overhand throw, transfer of body weight), and kicking (smooth approach,
elongated step). Hierarchical regression was used to assess the relative contribution
of individual characteristics (age, weight, height) to children’s cardiorespiratory
endurance after controlling for their competence in object control skills. In the first
step of hierarchical regression, age, weight and height were entered as predictor
variables. This model was statistically significant [F(3, 471)= 56.124; p< .001] and
explained 25% of variance in cardiorespiratory endurance. All three factors made a
significant unique contribution to the model. After the entry of object control skills at
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Step 2, the total variance explained was 34% [F(8, 466) = 31.986, p = .000], with
object control skills explaining additional 9% of variance in cardiorespiratory
endurance [F(5, 466)= 13.158, p< .001]. In the final adjusted model, kicking skills
were statistically significant, with smoothness of body movement recording a higher
Beta value (β= .161, p< .001), than step length (β= .151, p< .001). Among the
throwing and catching skills, only the transfer of body weight was statistically
significant (β = .096, p = .015). The results suggest that children’s object control skill
competence is associated with their ability to participate in sporting activities for
longer periods of time. From a sport pedagogy perspective, such evidence supports
the appropriateness of using motor skill training as an indirect strategy for the
promotion of youth health related PF parameters.
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SPECIAL SESSIONS
Activities with children:
1) ANIMAL FUN: A MOVEMENT PROGRAM PROMOTING PHYSICAL ACTIVITY
AND MENTAL HEALTH.
McLaren, Sue | Piek, Jan

Appropriate motor skills are essential for all children. Being able to move the body
with competence lays the foundation for physically active play and gives children the
confidence to join in outdoor games and interact socially with their peers.
Research informs us that children with poor motor skills tend to be less physically
active than other children and this has been linked to health problems such as
increased risk of childhood obesity, type 2 diabetes and cardiovascular disease. Also,
children with poor fine motor skills see themselves as less academically competent,
and this can impact on their self-esteem (Piek, Baynam & Barrett, 2006).
Difficulties with motor skills in childhood can often continue to have an impact
through adolescence into adulthood highlighting the importance of early intervention
as a means to ameliorate negative effects such as reduced participation in physical
activity (Rigoli,2012) Animal Fun has been developed specifically to meet the
developmental needs of young children aged 3-6 years. The team of psychologists,
physiotherapists and occupational therapists from Curtin University in Western
Australia recognise the vital importance of play in the lives of young children and
have designed Animal Fun to be a fun, interactive and non-competitive program
which will appeal to young children of all abilities – but will be especially useful to
those children who are having difficulty with their motor and/or social skills.
Results from a three year randomised controlled trial found the Animal Fun program
to be effective at improving the overall motor proficiency of young children together
with improved social and behavioural outcomes (Piek et al 2013, 2015). A further
study by De Oliveira (2018) found that Animal Fun was effective at improving the
specific movement skills of throwing and one leg balance. Both of these skills
underpin other fundamental movement skills and lay the foundations for more
complex actions needed for participation in sports and other lifestyle activities.
The aim of this interactive workshop is to provide delegates with an understanding of
how the Animal Fun Program can be used to assist young children with developing and
improving their motor and social skills. Depending on the time allocation - The
workshop will be conducted in 2 parts: Part A will be a brief overview of the Animal
Fun Research process and findings followed by a more in-depth look at the 9 modules
within the Animal Fun Program with practical hints and creative ideas for
implementation. Part B will be a short Animal Fun session with children so that
delegates can view the program in action.
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Animal Fun is a useful tool for anyone working with young children whether that is in
clinical practice, small groups or whole classes within the school setting.
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2) MOVING WITH FAIRY TALES
Patrizia Tortella

When children create an imaginary situation, their meaning of objects and their
actions change accordingly (Vygotsky, 1933). Playing promotes and drives the child
development because of the intertwining of emotions, creativity and other forms of
cognitive properties with learning (Hakkarainen, 2006). The emotional imagery can
motivate the children raising his/her interest in the action (Zaporozhets, 1986). In a
qualitative study March & Fleer highlighted that the use of fairy tales when working
with children with fairy tales promotes development of emotions and social relations.
We have shown (Tortella & Fumagalli, 2017, 2018) that 4 years old children
performing a running task run significantly faster than their peers of 4 and 5 years old
if the task is performed within a fairy tale. These evidences are very important for
the didactics and methodologies of teaching motor education in kindergartens.
To implement programme of physical activity in Italian kindergartens, we wrote three
manuals to help teachers organizing moments of physical activity in association with
fairy tales. The first manual “Favorire la pratica dell’attività motoria da 3 a 6 anni
(2012)” introduces the teachers to the items to be considered for motor development
(basic motor skills, their definition, promotion and evaluation); the second manual,
“Attività fisica e funzioni esecutive nella scuola
dell’infanzia (2014)”, introduces teachers to executive function and their promotion
with specific forms of physical education, always in the context of a fairy tale. The
third manual “Spazio in movimento: educazione motoria e scienze (2019)” links the
teaching of PE with science, meaning that physical activity is performed in a ludic
context that stimulates capacity to observe natural events sustaining the flying of
objects (airplanes, missiles, satellites, etc).
The three manuals have been used with kindergarten teachers form several schools of
Italy; starting in 2012, the project of promoting this innovative from of teaching has
been organized and supported by Laboratorio 0246 Onlus from Treviso Italy; so far,
approx. 800 teachers and more than 7,000 children have been involved.
With this workshop children from kindergartens of Verona will have the opportunity to
play physical games to approach same physical aspects of object flying within a fairy
tales that will conduct them in “extraterrestrial planets”. The approach will train the
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domains of manuality and mobility and will rise curiosity toward some aspects of
airplane and space flights.
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Round table
1) OUR SCIENTIFIC RESEARCH IS NOT ENOUGH – IT IS TIME TO WORK ON
CHANGING PUBLIC POLICY: A CASE STUDY FROM THE STATE OF
MARYLAND, USA
Jill Whitall (1) | Jane E. Clark (2)

There is a wealth of evidence that increasing the quantity and/or quality of children’s
physical activity will have positive effects on their health. Sadly, however, the
physical activity levels of children have decreased over the past decades (Healthy
People 2020). In this paper, we posit the thesis that publishing scientific research
alone will not change the current trends in children’s physical inactivity. Rather we
argue that we need to be more aggressive and strategic in attacking the problem from
a public policy and legislative approach. In this presentation, we begin by briefly
reviewing both the literature supporting the goal of more physical activity and the
literature that demonstrates the failure to accomplish this goal with some of the
associated reasons. We then illustrate the methodology of what we are proposing with
a case study in the State of Maryland, USA (population over 6 million with 22.3%
children under 18 years). In Maryland, one piece of legislation (2019 HB110) has been
introduced for the past ten years but failed to become law. This bill requires a
specified program of physical education for pre-kindergarten students. It also
establishes a goal that each public elementary school student be provided a daily
program of developmentally appropriate moderate to vigorous physical activity
totaling at least 150 minutes per week, including recess and at least 90 minutes per
week of Physical Education. This year it has unanimously passed the Maryland House
of Delegates but was delayed in the Senate. We will discuss the strategy and tactics
of the bill writers and promotors over the years as well as the barriers that appear to
exist in trying to influence public policy and enact legislation in support of increasing
school-based physical activity for children. We propose a set of principles that may be
applicable or adaptable for a variety of different legislative processes across different
countries. Our goal is to offer a reminder and strategies of how to take our science to
the public to influence policy and eventually the laws that govern public education as
it relates to children’s physical activity.
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Posters 1-13:
Cognitive development
POSTER #1
THE RELATIONSHIP BETWEEN ACADEMIC ACHIEVEMENT AND VISUAL-MOTOR
INTEGRATION SKILLS, GENDER AND SOCIO-ECONOMIC STATUS OF NINE- TO
10-YEAR OLD LEARNERS: NW-CHILD STUDY
Prof Dané Coetzee | Prof Anita E. Pienaar | Dr Yolanda van Wyk

Background: The cognitive development and academic achievement in relationship to
motor skills and the influence of socio-economic status is addressed in this paper. The
links between visual-motor integration (VMI), visual perception and motor coordination
skills and reading, writing and general academic performance have been studied and
confirmed by various researchers. From the literature it emerges that various studies
have been done that confirmed that SES can be a good predictor of VMI status among
learners as well as their academic achievement. Literature has also confirmed
correlations between VMI skills and learners’ academic performance. There are,
however, few studies in South Africa as well as in the rest of the world which have
investigated the different aspects of VMI skills separately with compulsory school
learning areas. The literature further underlined the fact that the contribution of gender
and SES on the different learning areas has also not been researched by many
researchers.
Aim: Therefore, this study aimed to establish associations between academic
achievement in different compulsory learning areas and VMI skills and how this
achievement is influenced by gender and socio-economic status (SES) of learners.
Methods: This study was based on a cross-sectional cohort design forming part of a
stratified and randomized longitudinal study design (NW-Child Health, Integrated with
Learning and Development) spanning over a period of six years (2010-2016). Only data
from the first follow-up measurements in Grade 4 was used. Stratification of the sample
was done according to school district, gender and school quintile. A total of 863
participants (n=216 white learners; n=647 black learners; n=538 low SES group; n=325
high SES group) took part in this study. The Beery Visual-Motor Integration Test
4<sup>th</sup> edition was used to evaluate the VMI, visual perception and motor
coordination skills, while academic achievement was based on school, national and
provincial assessments.
Results: SES had the greatest predictive association with most of the academic learning
areas. The largest contributions (≥10% moderate, ≥25% great) of SES were found in
Science, Mathematics, English, Life Orientation, Social Sciences and in the Grade Point
Averages. The contribution of gender was small (≥1%) or insignificant (≤1%).
Conclusion: Although VMI skills contributed to most of the learning areas, the
contributions were small or insignificant. These skills should receive attention in order
to minimalize the negative effects that it may have on a child’s academic achievement.
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POSTER #2
READY OR NOT, HERE I COME! STUDY PROTOCOL FOR EXPLOREING
(EMERGENT) SCHOOL READINESS PROFILES IN RELATION TO SCHOOL
FUNCTIONING: IMPORTANCE OF MOTOR DOMAIN
Kamphorst, Erica | Cantell, Marja, H | Van der Veer, Gerda | Minnaert, Alexander, E, M, G |
Houwen, Suzanne

Background
A child’s school readiness, that is, mastery of certain skills at school entry, is found to
be predictive of later academic achievement and school functioning (Snow, 2006). A
promising approach for studying school readiness involves exploring how functioning in
diverse developmental domains conjointly affects children’s academic career and
outcomes. Such a person-centered approach takes into account findings from recent
reviews, suggesting a close link between motor, cognitive, and social-emotional
development in early childhood (e.g., Leonard, 2015). Besides, studies using a variablecentered approach have shown inconsistent results with regard to the relative
importance of each developmental domain, including the motor domain (Duncan, 2007;
Paganini, 2012). In accordance with this line of reasoning, more recent school readiness
studies have shifted to person-centered approaches (e.g., Mascareño, 2014), enabling
identification of both favourable and unfavourable constellations of indicators of
(emergent) school readiness (Marsh, 2009). Notably, motor skills are rarely considered as
part of school readiness profiles, albeit variable-centered studies have found
associations between preschool motor skills and academic achievement (e.g., Cameron,
2012; Grissmer, 2010). While gross motor skills are considered pivotal for the social
engagement, fine motor skills have a role in ‘core’ academic skills, such as math and
reading skills. Moreover, strong motor skills might compensate for a lack of school
readiness in other developmental domains. Alongside studying the importance of the
motor domain as indicator of school readiness, we aim to employ a longitudinal design.
Given the variability in early childhood development, repeated measures are called for
to explore stability of (emergent) school readiness profiles.
Objective
The proposed project seeks to explore which profiles of (emergent) school readiness can
be distinguished when considering developmental domains conjointly.
Design/methods
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This project employs a lagged-sequential design following a group (expected N = 150) of
3;0 - to 5;11 year old typically developing Dutch children. Indicators of school readiness
(motor-, executive-, social-emotional-, and verbal ability skills) are administered every
six months during two home visits. Indicators of school functioning are assessed in first
grade (one home visit in March or April) and include skills in both the cognitive (e.g.,
reading, language) as well as the non-cognitive (e.g., classroom behaviour, motor skills,
and creativity) domain.
Conclusion
Results of the proposed project will add to the body of literature on school readiness by
highlighting a person-centered approach. It will also complement existing personcentered school readiness studies by adding motor skills to school readiness profiles and
study possible changes over time in patterns of school readiness skills. A focus on early
development and school readiness adds to early identification, assessment and
stimulation of the young child with special educational needs. Our results shed light on
the question whether getting kids to move can equip children for participating better in
regular educational settings.
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POSTER #3
EFFECTS OF PHYSICAL ACTIVITY INTERVENTIONS ON NEUROCOGNITIVE
FUNCTION AND ACADEMIC PERFORMANCE IN ADOLESCENTS AND YOUNG
ADULTS: A SYSTEMATIC REVIEW AND META-ANALYSIS.
Barbara Haverkamp (1,2) | Rikstje Wiersma (3) | Hanneke van Ewijk (4) | Chris Visscher (1) |
Jaap Oosterlaan (2) | Esther Hartman (1)

Background: Physical activity is associated with positive health benefits, and has been
shown to exert beneficial effects on neurocognitive functioning and academic
performance in elderly and preadolescent children [1], both after acute (one bout of
exercise) [2] and chronic physical activity (more than one bout of exercise) [3].
However, relatively little is known about the effects of physical activity on
neurocognitive functioning and academic performance in adolescents and young adults
[4]. It has been argued that physical activity might be especially beneficial for the
proliferation of executive functions during this rapid stage of development, when higher
cortical functions, the so-called executive functions, show rapid development. The aim
of this systematic review and meta-analysis is to aggregate the results of all intervention
studies investigating the effects of physical activity on multiple domains of cognitive
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function and academic performance in adolescence and young adulthood (12-30 years of
age).
Methods: The electronic databases Web of Science, Medline, Embase, Eric and Psycinfo
were used to locate relevant studies using keywords related to exercise interventions,
cognitive function, academic performance and adolescents or young adults. Three
subdomains of cognitive functions (executive functions, attention and processing speed)
and four subdomains of academic performance (mathematics, language, grade-pointaverage and other) were distinguished. Risk of bias was assessed with the Cochrane
Collaboration tool for assessing risk of bias. Subgroup analyses and meta-regression was
used to investigate the effects of study designs (acute or longitudinal physical activity
interventions), type of physical activity (aerobic or cognitively engaging) and age group
(adolescents or young adults) if results were heterogeneous. This study is registered in
the International Prospective Register of Systematic Reviews
(PROSPERO:CRD42019122030).
Results: Preliminary analyses in a subset of the data showed a positive effect size for
acute physical activity on attention ( 0.53; CI 95% 0.22-0.84) and executive functions
(0.26; CI 95% 0.09-0.42). Furthermore, a positive effect size was obtained for the effects
of chronic physical activity on attention (0.39; CI 95% 0.22-0.55) and academic
performance (0.39; CI 95% 0.28-0.50). Final results are expected in August 2019.
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POSTER #4
SLACKLINE: A TAPE AS A BRIDGE FOR STUDENTS COGNOMOTOR
DEVELOPMENT
Rosa, Héliton Jânio Gomes (1) | Fernandes, Cleonice (1) | Maciel, Cilene Maria Lima Antunes (1)
| Hardmam Jr, Austrogildo (1) | Ribeiro,Anderson Augusto (2) | Cardoso, Fabrício Bruno (3) |
Mourão-Carvalhal, Maria Isabel (4)

Slackline is a fun and an innovative physical activity for children of all ages. With a
holist approach provides an effective workout with the whole body and its training
improves perception of the body (body sense), speed in reaction (muscles, nerves and
brain), stability (joint stabilization musculature) coordination (improvement of nervousmuscles interaction) and achieves success through a more fun and motivation training
induces plasticity (modulation of the H-reﬂex). This study aims to explore the effects of
slackline on cogno-motor skills of school-age children. A pre-and a pos-test and a
longitudinal follow-up study was conducted to test the effects of a slackline recreational
program on student’s cogno-motor abilities. The sample include 64 girls and 49 boys
aged 7-9 years, submitted to an intervention (30 sessions, 3x/week, 50min/session).
Before and after the intervention period the following instruments were applied: the
TGMD2 to assess motor development, the Rapid Automatized Naming Task (RAN) for
naming speed and the Dual Mental Choice Processing Test (DMCPT) for reaction time.
Significant differences between pre and pos-test were found concerning gross motor
development (p=0.000), DMCPT (p=0.000), and RAN for numbers (p=0.000), and letters
(p=0.005), In conclusion, this study emphasizes the importance of slackline to improve
attention, reaction time and gross motor development of schoolchildren. With regard to
the physical education curriculum it is important to select activates that are challenging
and beneficial, as well as giving the chance to develop greater self-awareness skills as
well as relaxation and stress-management techniques.
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POSTER #5
THE EFFECTIVENESS OF AN INTREDISCIPLINARY TEACHING METHOD BASED
ON ARTISTIC EXPRESSION AND PSYCHOMOTOR ACTIVITY
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Stefania Morsanuto | Francesco Peluso Cassese | Elèna Cipollone

The base literature reports how arts elicits a multitude of brain structures involved in
cognitive processes (Koelsch, Siebel, 2005; Koelsch, Siebel, Fritz, 2010; Zatorre, Chen,
Penhune, 2007). Game induces children to perform behaviors belonging to the macro
category of non-verbal communication, enhancing cognitive processes (e.g. memory,
language). Differences in the use of structured and unstructured didactic are analyzed
(Copeland, 2011; Doenyas, 2016; Kamps, Mason, Heitzman, Powell, 2017). With the
research program "Learning and Activation Through Experience", the HERACLE Research
Laboratory pretends to study connections between motor activity, attention and
learning skills in children
The starting hypothesis is the idea of correlation between a interdisciplinary teaching
method for preschool children based on motor skills, expressive and experiential, and
the enhancement of cognitive abilities.
We have set ourselves two goals related to training: to develop strategies for enhancing
cognitive skills through “unstructured” teaching programs based on warm cognition
(Peluso, Torreggiani, Bonfiglio, 2017) closely related to motor and expressive activities
and to demonstrate how specific training programs for teachers can further develop
children's skills and competences (data analysis).
For the realization of the research, didactic methods have been identified for disciplines
with precise characteristics. The specialists were identified by the research laboratory
team. In the psychomotor activity’s realization was developed by the lab-team under
the scientific direction of PhD F. Peluso Cassese.
All the chosen activities have psychomotor bases, characterized by transdisciplinary that
take place through multiple languages and behaviors (interdisciplinary objectives): for
example the formation of logical concepts; the origin of relational skills and the
construction of a "culture of motor skills". Through motor language, motor skills, sports
and expressive techniques are developed. By artistic activities (music, story-telling
(intended as a symbolic use of words and role-playing games), dance (Rashmi, Romate,
2014) one can express thoughts and emotions on a non-verbal level (even if not yet
conscious, logical and rational) and access to the contents of knowledge, of oneself and
of others, through experiences that involve emotion and cognition (Fiorilli, Donati,
2014) .
NEPSY II (Korkman, Kirk, Kemp, Edizione italiana Urgesi, Campanella, Fabbro, 2011) will
be administered to the sample group (40 children of three kindergartens) at the
beginning and at the end of the project. In the specific SO1 related to the estimation of
the TOM, S02 (emotions’ recognition) and finally L4 (linguistic competences). The
validated test compares the sample tested with the national average. The project in
schools ended in July 2019. An informed consent form was provided to all participants,
and the anonimate was garanteed. It was given the opportunity to withdraw from the
study at any time.
Preliminary results confirm: 70% of subjects showed an improvement in the development
of emotional capacities, 43% in TOM, 65% in language skills. This confirms how this
method can enhance emotional and empathic abilities, also helping to improve the
development of representation and manipulation of phonemes that make up words, with
a consequent strengthening of language skills.
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POSTER #6
THE MEDIATION MODEL AND ROGER SPERRY’S MIND-BRAIN PROBLEM: A
THEORETICAL AND EMPIRICAL NOTE ON THE ROLE OF PHYSICAL ACTIVITY
AND ACADEMIC ACHIEVEMENT
Edison de J. Manoel (1)| Vanderson Berbat (2)| Leo Vasquinho (2) | Lia Glaz (3)

After a decade of results showing that physically active children would do better in
schools, mechanisms underlying this process have been proposed as in the mediation
model (MM): involvement in physical activity enhance executive functions (EF) that will
in turn facilitate academic achievement. Schmidt et al. (2017) have shown that the
mediation effect will be greater if children are involved in activities with motor
coordination demands rather than with endurance and strength. From a theoretical
perspective, the MM is in line with Sperry’s arguments on the mind-brain problem.
Sperry (1952) searched for a new interpretation of mental activity in which “the way in
which sensory and thought processes become transformed into motor activity” should be
taken into account. Sperry emphasized: “the entire output of our thinking machine
consists of nothing but patterns of motor coordination”. Intellectual operations like
imagining, making decisions, planning, evaluating evolved primarily for the individual to
behave better and this might explain why motor coordination correlates better with EF
and hence with academic achievement. We have recently surveyed a large sample of
schools (mostly public) in Brazil by interviewing 1450 physical education teachers that
offered sports education programs apart from the regular Physical education classes. We
found a positive correlation between the number of programs offered (.04), the
infrastructure for sport’s practices (.07) and the subjective perception on the quality of
this infrastructure (.29) and a Brazilian index of overall academic achievement (IDEB).
These same variables were negatively correlated with children’s dropout from school
(-.37; -.56; -1.31, respectively). These results need to be replicated with more
controlled investigation, but they indicate good prospects for the MM taking Sperry’s
hypothesis into account. Sperry anticipated the notion of a radical embodied cognition
that states “(all) knowledge is grounded on the body” (Thompson & Varela, 2001).
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POSTER #7
HOW DO MOTOR SKILLS INTERACT WITH LANGUAGE DEVELOPMENT IN
TODDLERS?
Beatrice Andalò | Cedrica Rigo | Manuela Lavelli

INTRODUCTION. Several recent studies have reported a close relationship between
motor skills and language skills in the first years of life. The onset-age of gross-motor
milestones such as sitting and walking has been associated with later receptive and
productive vocabulary (Libertus & Violi, 2016), in particular spatial vocabulary
(Oudgenoeg-Paz, Volman, & Leseman, 2016) and non-noun vocabulary (He, Walle, &
Campos, 2015). Our study investigated if gross-motor and fine-motor skills which
develop in the second year can predict later language abilities, in particular non-noun
and spatial vocabularies in Italian speaking toddlers.
METHOD. 37 Italian toddlers (23 females) attending 3 nursery-schools in Trentino
participated. They were divided into 2 age groups: 13-19 months (M = 16.93; SD = 1.73)
and 20-30 months (M = 23.04; SD = 3.14). Motor skills were evaluated using the Griffiths
A (Locomotor) and D (Eye & hand) scales; language skills were evaluated using the
Griffiths C (Hearing & language), PVB (The McArthur-Bates Communicative Development
Inventory - Italian version) and, 6 months later, the PING tests (subtest Noun and Nonnoun). A set of bivariate correlations between gross and fine motor scores,
sociodemographic variables and comprehension and production scores of the PING tests
allowed to identify significant associations and, therefore, potential predictors of
language abilities; they were used in subsequent hierarchical regression analyses.
RESULT. Hierarchical regression analyses using fine motor skills and toddler gender as
predictors of language skills (PING scores in comprehension and production) showed: (a)
an high percentage of variance in language production of younger children, non-noun
sub-test [Adj.R2 = .55; F (2, 11) = 8.77, p = .005; FineMotβ = .68, p = .004; Genderβ
= .52, p = .020]; (b) 28% of variance in errors in Non-noun comprehension of older
children [Adj.R2 = .28; F (2, 20) = 5.24, p = .015; FineMotβ = -. 41, p = .038; Genderβ
= .37, p = .058]. Other variables and gender individually considered were not predictive.
DISCUSSION. These results broaden previous studies showing that in the 2nd and 3rd year
of life the relationship between motor skills and later language development involves
fine motor skills. Further analysis (in progress) will allow us to enlighten the relationship
between specific fine motor skills and specific lexical categories.
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POSTER #8
FIDGET SPINNERS DECREASE PREFRONTAL CORTEX ACTIVITY DURING
COGNITIVELY CHALLENGING FINE MOTOR TASKS
Reza Koiler (1) | Elham Bakhshipour (1) | Austin Shimmel (2) | Andrez Jones (2)| Nancy
Getchell (1,2)

Fidget Spinners are being marketed as tools that can be used to improve performance
and attention and reduce anxiety especially in children with ADHD and Autism. Despite
increasing popularity, strong media attention, and commercial success of fidget
spinners, scientific evidence on the effectiveness of fidget spinners does not exist. This
ambiguity has resulted in confusion and opposing views amongst clinicians, teachers, and
parents about impact of fidget spinners on performance and learning in classrooms and
other settings.
The purpose of this study was to explore how fidget spinners affect fine motor
performance and its neural correlates in Prefrontal Cortex (PFC). Functional Near
Infrared Spectroscopy(fNIRS) was used to examine the PFC activity while a group of
healthy adult participants completed the Purdue Pegboard Task (PPT). The PPT is a
sensitive manual dexterity task that is widely used in clinics to asses’ fine motor control.
PPT is also sensitive to working memory and cognitive planning. PPT is administered in 3
trials and has 4 subtasks: Right, Left and Bimanual, moving of pegs into the board and
Assembly, assembling washers and collars. 16 right handed adults (9F/7M,
21.81±1.47years; 8 control,8 fidget) completed the PPT while fNIRS data was being
collected from the PFC. Control group only held the fidget spinner while fidget group
used fidget spinner for 1 minute before each trial of PPT. 3 PPT subtasks and a resting
condition were pseudorandomized followed by assembly subtask always as the last
condition. 15 seconds of rest was included between all conditions.
Students t-tests were performed between the groups within each subtask, and between
behavioral performance. The only significant difference in blood oxygenation (ΔHbO)
was found for the assembly task (p<0.01) with fidget group showing lower values of
ΔHbO. Additionally, simple linear regression was used to correlate assembly
performance with ΔHbO which revealed a significant positive correlation for the fidget
group with a moderate-high meaningful effect size (r2=0.47, p<0.05). The control group
did not have a significant correlation (r2=0.27, p>0.05).
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In this study, fidget spinners resulted in a significant decrease in ΔHbO during the
assembly task, which requires higher cognitive effort than the other tasks. This
suggests that fidget spinners may reduce the cognitive load on PFC during a cognitively
challenging fine motor task. Additionally, performance was significantly correlated with
higher ΔHbO for fidget group only, which may suggest fidget spinners reduce PFC
cognitive load and result in greater neural efficiency.
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POSTER #9
EFFECTS OF AN ACUTE EXERCISE, TELEVISION AND RELAXATION PROTOCOL
ON CREATIVITY IN PRIMARY SCHOOL CHILDREN
Schott, Nadja | Kubin, Tabea

Background. Creativity is defined as the process of generating original ideas in response
to given open-ended problems (Fink & Benedek, 2014). It is mainly attributed to
internal factors such as genes, brain, personality, cognitive skills, and intrinsic
motivation; it is seldom ascribed to external factors such as education, technology, and
extrinsic motivation (Selvi, 2007) or linked to physical activity and physical fitness. The
purpose of this study was to extend previous experimental work suggesting that
exercise, television and relaxation based interventions may influence creativity
processes in adults (Frith & Loprinzi, 2018), by investigating the independent influences
of exercise, television or relaxation stimuli on verbal creative performances in the
school environment.
Methods. 32 children aged 9 to 12 years (9.50 ± 0.98 years; 18 boys, 14 girls)
participated in this within-subject intervention, which included three measurement
points per participant. Individuals participated in three 10 to 15-min experimental
conditions: Free walking, television, or an imaginary journey period, and subsequently
completed four creativity assessments during each visit (Alternative Use Task [AUT];
Realistic Presented Problem [RPP]; Realistic Problem Generation [RPG]; Remote
Associates Task [RAT]) (Guilford, 1967; Runko & Okuda, 1988). Creativity task
performance was scored across four dependent parameters, which included fluency
(i.e., total number of ideas), flexibility (i.e., total number of categories), originality
(i.e., responses thought of by<5% of the sample), and elaboration (i.e., degree of
supplementary detail included per idea) (Frith & Loprinzi, 2018).
Results. Repeated Measures ANOVAs indicated that creativity scores for elaboration
(ANA, RPG) were significantly highest for the television condition, for flexibility (ANA,
RPG) highest for the relaxation condition, for fluency (RPG) highest for the relaxation
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condition, and for originality (RPG) highest for the relaxation condition. In addition, RAT
scores were significantly higher in the free walking condition.
Discussion. Our results suggest that relaxation and exercise can improve creative
performance with divergent and convergent thinking. This work contributes to
understanding the function of an acute intervention on creativity and offers a new way
to investigate the relationship between activity, exercise, relaxation and the
improvement of academic achievement.
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POSTER #10
THE EFFECT OF MIND-BODY EXERCISES ON CHILDREN’S MENTAL HEALTH IN
HIGH SCHOOLS
Ribeiro, Anderson, A. (1) | Fernandes, Cleonice, T. (2) | Carvalhal, Maria, I. M. M. (3) | Maciel,
Cilene, M. L. A. (2) | Rosa, Héliton, J. G. (2) | Costa, Alan, S. (4) | Oliveira, Leonardo, G. (5)

Resumo: Crianças saudáveis aprendem melhor, portanto, garantir boa saúde pode
aumentar a frequência e o desempenho escolar. Pesquisas epidemiológicas constataram
que 20% das crianças em idade escolar apresentam problemas de saúde psicológica
(estresse, ansiedade, depressão, baixa autoestima) e comportamentos disruptivos com
repercussões no sucesso acadêmico. A revisão sistemática indica que a atividade física
pode melhorar a saúde mental, como alternativa ao tratamento farmacológico. Novas
modalidades alternativas de mente-corpo, como Tai Chi, Qigong, Yoga, estão na moda e
pesquisas indicam que elas são boas para melhorar as emoções positivas, reduzir o
estresse e melhorar o relaxamento. Portanto, o objetivo deste projeto é examinar se os
exercícios do corpo mental melhoram a saúde mental das crianças do ensino médio. Um
projeto quase experimental pré e pós-teste será implementado para verificar os efeitos
da meditação, Yoga e danças circulares durante um período de 12 semanas sobre o bemestar de 47 crianças brasileiras do ensino médio, usando questionário perceptivo,
pentagrama de bem-estar. sendo, dass-21, escalas de silhuetas e teste de flexibilidade.
Dados preliminares indicam que 60% dos estudantes não praticam três sessões
moderadas / vigorosas de atividade física por semana, nem tempo em atividades diárias
de relaxamento ou auto-reflexão. Dados psicológicos revelam que 51% dos participantes
experimentam ansiedade; 33% sentem-se deprimidos ou tristes; 24% relatam dores de
cabeça; 42% admitem comportamentos cotidianos disruptivos e 20% relataram
sentimentos de que a vida não fazia mais sentido.
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POSTER #11
COGNITIVE ABILITIES, HEALTH BEHAVIOUR AND CARDIORESPIRATORY
FITNESS ACCORDING TO PARTICIPATION IN ORGANIZED SPORTS, PARENTAL
EDUCATION AND GENDER IN 6-7-YEAR-OLD ESTONIAN KINDERGARTEN
CHILDREN
Eva-Maria Riso (1) | Maret Pihu (1) | Katrin Mägi (1) | Sille Vaiksaar (1) | Jaak Jürimäe (1)

Education experts have suggested that when children participate in sport and physical
education (PE) these contribute to their mental acuity and skills. The perceived
importance of PE and its contribution to children’s academic success have varied
considerably over the history of modern education. The need for school-affiliated
physical activity (PA) has been discussed for some time, and it has been suggested that
time spent doing PA benefits health and might contribute to academic performance.
Arranging extracurricular sports activities for children attending kindergartens is popular
with Estonian parents who worry about the health and physical fitness of their children.
However, the reason of differences is not clear between children who attend or not the
sports clubs.
Thus, the cognitive abilities, health behaviour and cardiorespiratory fitness of preschool
Estonian children aged 6-7 and any association with parental education, attendingsports
clubs and gender were explored in present study.
Data were obtained from 256 children ( 132 boys and 124 girls) recruited from 13
randomly chosen kindergaretns in Tartu, Estonia. Cognitive abilities were assessed using
the modified Boehm Test of Basic Concepts – Third Edition. Objective PA intensity and
sedentary levels were measured over seven days by accelerometry. To assess
cardiorespiratory fitness, the 20-m shuttle run from the PREFIT test battery was used.
Parents reported their educational attainment, together with their child’s sport club
attendance, sleep duration and screen time.
Children from more highly educated families had significantly better test results for
conceptual skills, verbal abilities and cardiorespiratory fitness. Children with highly
educated parents were twice as likely to attend the a sports club than children whose
parents had lower levels of educations (67 vs 35%) and spent significantly less times on
screens during weekdays. PA levels, cardiorespiratory fitness and perception and
conceptual skills test results were better in children who attended sports clubs. Boys
were more likely to attend sports clubs than girls, showed better results in 20 m shuttle
run test and significantly larger proportion of boys than girls met moderate-to-vigorous
PA recommendations. The girls were less engaged with screen-based activities than the
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boys. Higher cardiorespiratory fitness level, shorter screen time and sleep duration were
associated with better conceptual skills.
Conceptual skills and verbal abilities were better in the children of more highly
educated families and if they attended sports clubs. Children’s cognitive abilities may
benefit from better cardiorespiratory fitness, reduced sedentary activity and less screen
time. More attention should be paid in kindergartens to children from lower educated
families to ensure that they are ready for school, both from a cognitive and physical
point of view.
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POSTER #12
RELATIONSHIP BETWEEN MOTOR AND LITERACY SKILL PROFICIENCY TO
PROMOTE SCHOOL READINESS IN PRESCHOOLERS
Howard-Shaughnessy, Candice (1) | Miedema, Sally, Taunton (2) | Rhodes, Anthony (1)

School readiness has traditionally been defined by cognitive and behavioral
characteristics for school admittance which were used to predict later academic
performance (La Paro & Pianta, 2000). More recently, motor skill development which
increases movement abilities in young children has been linked to increasing literacy
among children aged 4-6 years. The association between physical activity and increased
academic performance have been noted, but there is limited research between motor
skill proficiency and literacy abilities to enhance school readiness in children,
particularly preschool children. By investigating the link between motor skill proficiency
and literacy proficiency in preschoolers, motor skill interventions could be used to
enhance both motor and literacy skills, and increase school readiness in this population.
The following is a preliminary study to investigate literacy and its association to motor
skills to further explore implementing motor skill and literacy interventions to
preschoolers to promote school readiness. We recruited participants (N = 25; girls = 8;
Mage = 4.63 years, SD = .62) from a local early childhood center in the southern United
States. We assessed all participants on the TGMD-2 and the Dynamic Indicators of Basic
Early Literacy Skills (DIBELS) assessment. We conducted two separate pearson-product
moment correlations to examine the associations of children’s motor skills with early
literacy skills. Results revealed a significant, moderate correlation between motor skills
and early literacy for girls (r = .745; p = .03) but not for boys (r = -.094; p = .71). While
results seem strong for girls and not for boys, results of this pilot study should be taken
with caution. Future research will be discussed with a larger sample and using motor
skill interventions as a proxy to promote early literacy skills in preschool-aged children.
The preliminary findings encourage further investigation with a larger sample size and
motor and literacy skill intervention programs for preschoolers.
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POSTER #13
PSYCHOMOTOR AND SPORT BENEFITS OF INCLUSIVE SOCCER PROGRAM IN
YOUNG ADULTS WITH AND WITHOUT INTELLECTUAL DISABILITIES
Chih-Chia Chen (1)| Yonjoong Ryuh (1)| Soyoun Lim (1) | Younghan Lee (1) | Mi-Lyang Kim (2)

In contrast to the flourishing research on social benefits, there are only a few studies
that involve psychomotor and sport performance in inclusive sport environment. The
inclusive sport environment seems to be less effective for participants without
intellectual disabilities (ID) than a regular sport environment since they might need to
assist and wait for participants with ID. Hence, the innovation of this study was to aim at
investigating the effects of the inclusive soccer program on psychomotor benefits and
sport skills in young adults with and without ID. In the current study, participants with ID
attended a federally approved Comprehensive Transition Post-Secondary program at a
Southeastern University. The range of their IQ level was 50-89. As for participants
without ID, they were undergraduate students at the university. In the current study,
ten participants with ID and ten typical partners practiced soccer activities together for
50-min each session, twice a week for fifteen-week long. The one-on-one peer buddy
matching technique was employed, so each participant with ID could be partnered with
a typically peer throughout the practice. At the beginning and the end of each session,
heart rate and rate of perceived exertion were recorded to monitor exercise intensity
for participants. All participants were encouraged to perform the practice at moderate
intensity of exercise. Measures of manual dexterity, measured as Purdue Pegboard Test,
mobility, measured as 6-min walk test, Special Olympics soccer skill tests, sport
motivation, measured as the relative autonomy index, visuospatial working memory and
selective attention aspects of executive function, measured as the computerized Corsi
Block Tapping Test and Eriksen Flanker Test, were all assessed at pre- and postprogram. This study showed participants with ID were able to perceive and report a
number of exertion level in response to the intensity of exercise. In addition,
participants with and without ID improved their performance in the Purdue Pegboard
Test and Special Olympics Soccer Skill test. Our results also indicated that the typical
partners improved the performance in Corsi Block Tapping Test because partners might
need to search and select participants with ID and targets simultaneously in a spatial
field. On the other hand, participants with ID improved response accuracy in Eriksen
Flanker Test because they were requested to evaluate, analyze, and take the
appropriate actions at all times during practice. As for sport motivation, the increased
relative autonomy index was noted in participants with ID. This explained this inclusive
environment might move sport motivation of participants with ID toward exercise
adherence in the future. Thus, the demanding of inclusive soccer activities might
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promote the mutual benefits in psychomotor and sport performance among people with
and without ID. Future research is still needed to examine with a larger sample size to
generalize the findings. In addition, more cognitive and physiological measures should be
applied to explore the underlying mechanisms among individuals with ID. Most
importantly, our findings can encourage school and community to implement the
inclusive sport programs.
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POSTER #14
MOTOR AND SOCIAL COMPETENCE IN CHILDREN WITH AUTISM SPECTRUM
DISORDER
Ting Liu | Michelle Hamilton

Motor and social competence are delayed in children with autism spectrum disorder
(ASD). Social interaction and functional physical capacity play an important role for
developing peer relationships in school settings such as gym, playground, and classroom.
Research on the delayed motor competence in relationship to poor social interaction in
children with ASD is limited. The purpose of the study was to examine motor
competence and social skills functioning in children with ASD. A sample of 23 children
diagnosed with ASD participated in the study. Bruininks-Oseretsky Test of Motor
Proficiency-II (BOT-2) was used to examine children’s motor competence and Autism
Social Skill Profile (ASSP) survey was given to parents to assess children’s social skills
functioning. The descriptive analysis revealed that 87% of the children with ASD were
classified as below average or well below average category in BOT-2 suggesting the
children with ASD were delayed in motor competence. In addition, 52% of the children
were ranked at or below 50th percentile on the ASSP indicating that they had poor social
skill functioning. A significant positive correlation was found between BOT-2 and ASSP
revealed that children with ASD who performed poorly in BOT-2 also scored low in ASSP.
These findings suggest that including fine and gross motor skills in the treatment
interventions for children with ASD may have positive influence in their social
interaction and function.
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POSTER #15
SUSTAINABILITY OF AN EFFECTIVE RCT TO IMPROVE PRE-ADOLESCENT
GIRLS PERCEIVED AND ACTUAL MOVEMENT COMPETENCE
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Natalie Lander (1) | Barnett, Lisa M (2) | Amsbury, Kyler (3)

Background: Despite the numerous health benefits of adequate physical activity, girls
are significantly less active than boys at all ages, and the most precipitous decline in
physical activity is seen in adolescent girls. There is strong evidence for the positive and
significant association between motor competence (MC) and present and future physical
activity. Perceived motor competence (PMC) has also been identified as important to
physical activity. Notably, both MC and PMC are lower in girls than boys. Therefore,
interventions that target and improve both of these factors may serve to protect the
declining levels of physical activity in this population group. One successful teacher-led
randomised controlled trial (Lander et al 2017; 2018), demonstrated positive and
significant intervention effects and large effect sizes, on pre-adolescent girls’ MC and
PMC, as well as their broader physical self-perception. These findings demonstrate the
crucial role that teachers can play in advancing MC and PMC of pre-adolescent girls.
Although successful post-intervention (12 weeks), interventions that are effective in the
long term are better suited for widespread scalability and translation and are more
likely to influence policy decisions and government spending. However, very few studies
have examined the long-term maintenance of MC interventions. Therefore, the aim of
this study is to investigate the extent to which the teachers have continued with the MC
program. Methods: Teachers’ perceptions of program sustainability will be examined
utilising the Medical Research Council (MRC)’s framework on process evaluation, in three
specific domains: i) Implementation (i.e., fidelity, dose, adaptations and reach); ii)
Mechanism of change (i.e. participant (student and teacher) responsiveness to
intervention), and; iii) Context (i.e., factors that may have interacted with
implementation, intervention mechanisms and outcomes. All teachers who participated
in the original RCT (n=16), will be invited to take part in the process evaluation, 3 years
post intervention. Qualitative (i.e., focus group discussions) and quantitative (i.e.,
questionnaires) methods will be used to increase the understanding of outcomes.
Descriptive analysis will be performed on quantitative measures such as fidelity, dose
and reach, and a deductive thematic analysis will be used to analyse and interpret the
FGD data. Results: The systematic investigation of an effective MC intervention, utilising
the MRC framework for process evaluation, will provide rare sustainability data around
implementation, mechanisms through which interventions produce impact, and how
these are influenced by context. These findings may inform the development,
effectiveness and potentially the sustainability of future MC interventions.
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CHILDREN ESTIMATE BETTER THEIR HORIZONTAL THAN THEIR VERTICAL
JUMPABLE DISTANCES
Matos, Rui (1,2) | Amaro, Nuno (1,2) | Coelho, Luís (1,2) | Rebelo-Gonçalves, Rebelo (1,3) |
Morouço, Pedro (1,4)

Introduction
Being able to detect affordances is quite relevant during childhood, namely by safety
reasons. Overestimating skills may lead to an ineffective motor action and induce false
judgments of achievement. On the other hand, underestimating may limit the child
exploitation of his/her limits. The main objective of this study was to examine possible
differences between children ability to detect their own capacity in two jumping tasks:
standing long jump vs. standing vertical jump. It was hypothesized that jumping
estimations would be more accurate on horizontal (long) than on vertical jumps, due to
a bigger daily experience with the former. In addition, it was intended to examine
possible associations between both estimations.
Methods
Participants
Sixteen children (10 girls and 6 boys; 11.1±0.44 years-old; 147.8±4.34 cm of height;
74.0±4.31 cm of lower limb length; 39.5±8.49 kg of body mass) were recruited to
participate in the experiments. All subjects presented no motor or perceptual
impairments. The study respected the Declaration of Helsinki for research involving
human participants. The Institutional Ethics Committee approved all the experimental
procedures. Parents’ consent and children’s assent through children’ Physical Education
teacher intervention were obtained.
Procedures
Data were collected without warm-up. Sportive garment was requested and no
demonstration was provided, preventing any learning effect. For horizontal jumping,
subjects were asked to stand before a line and to estimate (by pointing a laser light) the
further they could jump, using simultaneous takeoff and landing (figure 1). Following,
they would perform a single jump (a rectangular mark was put on the floor on the
estimated jumping point). Distances were measured with a measuring tape. For vertical
jumping, subjects pointed the laser to a barrier of foams (figure 2). Foams above
estimated point were removed and a single jump was performed. Estimated and jumped
distances were measured through photogrammetry. A video camera (Casio® Exilim F1)
behind subjects recorded the jumps with an acquisition of 300-Hz. Kinovea® (version
0.8.15) was used to measure the height from the highest point that the lower foot
presented, when overpassing the foams.
Data analysis
Jumping estimation errors resulted from the absolute difference between jumping
estimation and jumping distance (horizontal and vertical).
Statistical analysis
After normality and homoscedasticity assumption were checked (Shapiro–Wilk and
Levene tests, respectively), t-test for repeated measures was used and effect size (d
Cohen) was calculated. The level of statistical significance was set at p<0.05.
Results
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Significant (under)estimation errors were committed (p<0.001) on both jumps (Table 1).
On vertical jumping, all subjects underestimated their actual competence, whereas on
horizontal jumping 25% overestimated it. Estimation errors made on vertical jumps were
significantly higher, both in absolute and in percentual terms. No correlations were
observed between conditions.
Conclusions
This study aimed to examine possible differences between children ability to detect
their own performance capacity in two jumping tasks: horizontal vs. vertical. Results
support our hypothesis, since estimation errors were significantly higher on vertical
jumping, compared to horizontal jumping. No association was found between
estimations (horizontal vs. vertical), suggesting affordance detection acuity was task
dependent and specific.
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POSTER #17
COMPARING PERCEIVED AND ACTUAL MOTOR COMPETENCE IN PRESCHOOL
AGED CHILDREN
Baert, Helena (1) | Tepfer, Amanda (1) | True, Larissa (2)

Gross-motor development is critical in the development of physically literate children.
During the early years of development, children learn various motor skills as categorized
by locomotor, manipulative and non-manipulative skills (Gallahue, 1989). As children
grow and learn to move more efficiently, children go through various stages of motor
development. When children become competent movers, they are more likely to gain
confidence in their ability to move and therefore will be more likely to continue to be
active throughout life. Research has shown importance of investigating motor
competence due to their positive relationship developmental trajectories of health
including physical activity, health-related fitness, perceived competence, lifelong
physical activity and weight status (Robinson et al., <span class="s1">2015;
</span>Stodden et al., <span class="s1">2008</span>).The purpose of this study is to
examine and compare the actual and perceived motor competency of pre-K students in
regards to their motor skill ability. According to a study conducted by Robinson (2011),
age and body mass had an impact on perceived competency of fundamental movement
skills. In addition, boys demonstrated more proficient motor skills and reported higher
perceived physical competence.
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Research Questions: What is the perceived and actual self-competence of preschool
children on 12 fundamental movement skills (FMS)? What are the correlations between
perceived motor competence and actual motor competence of pre-K students and are
there any differences associated with gender and skill themes.
Methods: Participants: 30 Pre-K students. Instrument: Perceived Motor Competence
(PMC) will be measured by using the Pictorial Scale of Perceived Competence and
Acceptance for Young Children (Harter & Pike, 1984). The TGMD-3 was used for motor
skill analysis to measure Actual Motor Competence (AMC). Reliability and validity among
researchers was established using Intra-Correlation Coefficient (Total ICC = 0.970). Data
Analysis: Statistical analysis of T-tests and ANOVA were used to analyze the differences
between locomotor and object control skills, perceived competence and gender, and
perceived competence and BMI.
Results: At this point, we have completed data analysis of 10 of the 30 children. A series
of Pearson’s bivariate correlations were conducted to determine the relationship
between perceived competence and actual motor competence, with specific respect to
locomotor and object control subtests. There were significant, moderately strong,
positive correlations between both PMC and AMC subtests, and a strong, positive
correlation between the PMC total score and the TGMD-3 (Ulrich, 2016) total score.
There was a larger difference between girls PMC and AMC total, scoring 34.2 and 19.2
respectively. We are currently working on completing data analysis to increase our
sample size.
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POSTER #18
INITIAL FINDINGS FROM A STUDY ON THE IMPACT OF SKIP-CYMRU©
(SUCCESSFUL KINAESTHETIC INSTRUCTION FOR PRE-SCHOOLERS- WALES) IN
SCHOOLS IN WEST WALES
John, Amanda

Funding: Knowledge Economy Skills Scholarships (KESS 2) http://kess2.ac.uk/about/
Background: The Foundation Phase is a holistic play-based curriculum for children aged
3-7 in Wales. Traditional subjects including Physical Education no longer exist, however
it does retain some teacher- led physical development lessons alongside an increase in
child-initiated learning. Research suggests that teachers lack the knowledge to support
the development of object control skills in this holistic play-based curriculum. In light of
this, Wainwright et al. (2018) highlight the issues around professional development for
early childhood teachers and practitioners in the Foundation Phase in relation to motor
development, and the implications for lifelong physical activity. Purpose: The primary
195

purpose of this study is to examine the effectiveness of a programme of professional
development SKIP-Cymru© (Successful Kinaesthetic Instruction for Pre-schoolers- Wales)
on Foundation Phase teachers and subsequent outcomes for pupils. It will assess motor
competence, perceived motor competence and physical activity levels of the pupils. It
will also explore the extent to which teachers implement SKIP-Cymru© with fidelity
while they receive mentoring and support, as well as their experiences of the training
and implementation. Participants: There are two levels of participants in the study; the
Foundation Phase teachers (N=5) and their pupils (N=92). The study focuses on four
schools in West Wales consisting of five classes; three English language (SKIP=2,
Control=1) and two Welsh language (SKIP=1, Control=1). Data collection: The research
adopts a mixed methods approach, which features experimental and control groups in a
quasi-experimental repeated measures design to assess motor competence, perceived
competence and physical activity levels. Teachers’ experiences were explored through
interviews at three-time points. All children (n=92) were tested with The Test of Gross
Motor Development second edition (TGMD-2), Movement Assessment Battery for Children
- Second Edition (MABC-2), Pictorial Scales of Perceived Competence and Social
Acceptance (PSPCSA) and the Pictorial Scale for Perceived Movement Skill Competence
for Young Children (PMSC). Pupils also carried out product measures of a standing long
jump, long distance throw and a 10-metre run. Physical activity behaviours were
measured by ActiGraph GT3X- BT monitor and two anthropometric measures (body
height, body weight) were recorded. SKIP Cymru© lesson fidelity was calculated using a
checklist and video recordings. SKIP-Cymru© teachers (N=3) delivered 10 weeks of SKIP
Cymru© to their pupils (n= 52) with the support of mentors. The control pupils (N=40)
received ‘business as usual’ with the remaining teachers (N=2). Findings: Data
generation is ongoing for this study therefore, this presentation will share findings from
the initial analysis of M-ABC, TGMD-2 and perceived motor competence.
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POSTER #19
PHYSICAL EDUCATION TEACHER EDUCATION, MOTOR SKILLS DEVELOPMENT
AND MOVEMENT LITERACY BASED ON QUALITY VIDEO ANALYSIS AND TEST
GROSS MOTOR
Stefania Cazzoli

Cazzoli, Stefania (1) stefania.cazzoli@unito.it – stefania.cazzoli@gmail.com University of
Torino, Italy SUISM - FIEP APA section The study question was to examine the application
of the Video Analysis in formal education (curricular Physical Education) and in non
formal education (Sport). The context of study was physical education teacher education
(PETE). The aim was to research new instruments for implementation of quality of the
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teaching and learning processes in according with motor skills development and
movement literacy. The Match Analysis (MA) and Video Analysis (VA) were born as a
notational analysis of motor actions. They were systematic system based on the digital
technologies. They were opportunity for documentation, memory-track, study the
individual and team sport (Sacripanti 2006)[1]. The study wanted to investigate the use
of the Video Analysis with the quality test motor Test Gross Motor Developmen (Ulrich
2000)[2] for the Physical Education Teacher Training and learning the process of the
teaching at support of movement literacy. The methodology was based on semiexperimental research with intervention. The sample 75 subjects active in sport
practices (women and men), age average 19.2 (range 18-25 years), digital native
generation. The data were focused on the movement skills running and jumping in
according with the TGMD. The subjects played the movement and they was evaluated
first time pre- video analysis (score pre-video analysis); second time evaluation score
post video vision; third time evaluation after 6 mouths by revision video (follow up). The
data showed. TGMD evaluation skills movement running and jumping was pre-video
2.7/4 average;
TGMD evaluation skills movement running and jumping was post-video 3,68/4 average;
TGMD evaluation skills movement running and jumping was post-video 4/4 average
follow up (after 6 mouths).
Discussion: the data showed progressive positive evaluation score in the movement skills
(running and jumping) as a part of the movement literacy development. The use of the
Match Analysis techniques and the Quality Test were opportunity for: implementation of
movement development and movement literacy in according with the external feedback
implementation; video documentation and comparison in different time were
opportunity for the vertical learning/teaching process (comparison the same skills of
same subject in different time) and transversal learning/teaching process (comparison
the same skills of different subject in the same time); video analysis were opportunity
for subject understood the personal status of the movement development and
movement literacy; the video data were opportunity for the personalization of learning
and teaching process; re-vision of the images of the personal movements and positive
development of movements literacy were opportunity for implementation of self
awareness,self-esteem and reflection skills. Development for the future:
implementation of the movement skills from 2 to 12; implementation of the video
analysis in other contents of the Physical Education Teacher Training
[1] Sacripanti A.-S. Dt. (2006, 20 Maggio). La Match-Analysis: Fondamenti scientifici e
metodologici della Match-Analysis, SdS/Rivista di cultura sportiva. Anno XXVI n° 22
[2] Ulrich, D. A. (2000). Test of gross motor development: Examiner's manual, 2nd,
Austin, TX
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POSTER #20
THE EFFECT OF ROOPA EDUCATIONAL PACKAGE PLAYS AT HOME ON
DEVELOPMENT OF GROSS MOTOR SKILLS IN CHILDREN WITH LOW MOTOR
COMPETENCE
Hassan Kordi

Introduction: Today, most research results suggest that intervention based on taskoriented approach has a significant impact on the improvement of motor ability in
children with low motor competence (Smits-Engelsman et al., 2012). Home exercises
typically are used as a supplement method in treatment of children (Watemberg et al.
2007). Sometimes factors such as financial problems, lack of time, lack of access to
therapists and the child's unwillingness to take part in the therapeutic process leads to
the deterioration of child's motor status. Therefore, designating a research project with
the aim of developing a training package for children who don’t take part in therapeutic
process has become more important. Although there have been some researches which
observed the effect of exercise at home in addition to school exercise (Chambers &
Sugden, 2014) and physiotherapy (Watemberg et al., 2007) on children with low motor
competence, very few researches have noted merely the effect of home exercises on
their motor abilities.
Methodology: The research population consists of 3-6 years old children (boys and girls)
with low motor competence who first were diagnosed using DCDQ’7 questionnaire. The
sample population were distributed randomly into experimental and control groups (12
children in each group). The Roopa training schedule for home was designed based on
principles of task-based approach (kordi et al., 2016). Subjects were initially evaluated
using Denver-2 developmental screening test and appropriate training programs were
assigned to them according to their difficulties. After one-year training of the play at
home, children were re-evaluated and the resulted data were analyzed using paired ttest.
Results: The performance of the experimental group in balance, locomotive and
manipulation skills improved significantly (p<0.05), but performance of control group
didn’t show any significant change (p>0.05). Also, performance of experimental group
was significantly better than control group in the post test (p<0.05).
Conclusion: Present research showed that home exercise according to task based
approach can improve motor abilities in children with low motor competence. This is
also consistent with the findings of Watemberg et al. (2007) and Chambers and Sugden
(2012). The results emphasize on the point that task-specific training is the acceptable
way to learn a task, because it makes intuitive sense (Bayona et al., 2005).
References:
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POSTER #21
MOVEMENT AND COGNITIVE DEFICITS IN CHILDREN WITH DYSLEXIA AGED 810 YEARS OLD
Melina Kottara (1) | Sophia Charitou (2) | Eleni Daskalopoulou (3) | Katerina Asonitou (2) |
Dimitra Koutsouki (2)

Motor skills, just like the features that comprise it, play a defining role in an individual’s
development during childhood and the life stages that follow. Thus, the observation of
motor development process is essential for timely interventions to take place in view of
possible deficits, through the design of personalized programs, which aim not only to
eliminate or reduce the motor deficits but also to achieve the appropriate pattern of
movement in motor skills in relation to their age. The objective of this research is to
define the motor and cognitive deficits in children with dyslexia ages 8 to 10 years old.
The research sample included 47 non-dyslexic children attending the 9th Primary School
of Dafne and 25 dyslexic children from KEDDY Β’ of Athens. Movement Assessment
Battery for Children (MABC-2) was used for both the evaluation of the fine motor skill as
well as the identification of movement disorders. The test consisted of three units and
eight trials; however, the following were used for the specific evaluation of the fine
motor skill abilities: a) Placing pegs with both the dominant and non-dominant hand, b)
Threading Lace and c) Drawing Trial. The following subtests of the Cognitive Assessment
System (CAS) were used to evaluate the cognitive skill of the subjects: a) Planning
Connections, b) Receptive Attention and c) Selective Attention. Furthermore, there was
an overview of literature found in the databases of Google Scholar, Scopus and Pubmed
with the purpose to investigate previous research and compare results. The research
concluded that motor and cognitive deficits in dyslexic children do exist when compared
to the typically developed children who were tested in both age groups. In addition,
significant correlations between the fine motor skills and the cognitive skills were
observed in a general reflection on the results. It is important to report that based on
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the correlations, the same relation variables were found in all the age spectrum,
suggesting that the specific tests of the MABC and the CAS can be data that trace the
possibility of dyslexia on their own.
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POSTER #22
ARE PRESCHOOL TEACHERS MORE CONFIDENT IN TEACHING FINE MOTOR
SKILLS THAN GROSS MOTOR SKILLS? IMPLICATIONS FOR CHILDREN’S DAILY
ACTIVITIES IN PRESCHOOL?
Ann-Christin Sollerhed (1) | Jan-Eric Ekberg (2)

Background
In Sweden, 84-95 % of children are attending preschools depending on age. Preschool
teachers meet children when motor development is most intense. The preschool
children imitate adults’ movements and adopt habits from significant adults. Children
were engaged in moderate- to vigorous-intensity physical activity (MVPA) less than 3%
and in sedentary activities during more than 80% of the time in the preschool in the UAS.
Children should accumulate at least 60 minutes of MVPA daily. Fundamental movement
skills are essential for MVPA.
Aims
The study aimed at investigating preschool teachers’ experiences of gross and fine motor
skills training in preschools in relation to their own exercise level and estimated hours of
motor skills education in their former teacher education.
Methods
Professional preschool teachers (n=349) working in 68 preschools with children 1-6 years
old in Sweden, attended a survey with questions about competence and experiences to
teach gross and fine motor skills as well as the teachers’ own exercise habits.
Participation rate was 56% (n=622). Significance level: p <0.05.
Results
A higher proportion of preschool teachers perceived themselves to be competent to
improve children’s fine motor skills than gross motor skills (100% vs 58%; p<0.000). Less
than every fifth teacher (18%) felt they had competence enough to correct dysfunctional
movements and give adequate feedback in functional movements. 98% thought that
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children learned adequate gross motor skills in adult-organized activities in the
preschool.
72% of the preschool teachers reported they led organized gross motor skills training
with children once a week or less, 17% led motor skills training every day. The average
time for motor skills training sessions was 30 minutes. Teachers who were physically
active in leisure-time exercise, activated the preschool children in movement programs
at least twice a week to a higher degree than the more inactive (33% vs 21%; p=0.021).
The preschool teachers estimated that they have had 10-20 hours in motor skills
education in their teacher education.
Conclusions
The study indicates that preschool teachers prefer teaching fine motor skills in favor of
gross motor skills, which might have impact on children’s development of fundamental
movements and later participation in MVPA. The insufficient time spent on children’s
gross motor skills could be due to low competence and lack of interest among the
preschool teachers as they reported they were more confident and competent in
teaching fine motor skills than gross motor skills.
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POSTER #23
CORRELATIONS BETWEEN PHYSICAL ACTIVITY LEVELS, MOTOR
COORDINATION AND ACADEMIC ACHIEVEMENT OF CHILDREN IN YEARS OF
BASIC SCHOOL
Daniella Medeiros (1,2) | Thiago Rogel (3) | Iverson Ladewig (3,4) | Beatriz Pereira (3)

The execution of movement can not be considered an exclusively motor action, since it
involves perceptive skills and complex information processing at cortical levels.
Therefore, positive associations between motor coordination (MC), level of physical
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activity (LPA) and executive functions have been suggested in the literature, since the
neural structure, specifically the cerebellum and the prefontal cortex, are responsible
for coordination of movements, as well as by mechanisms of memory and attention
(CAMERON et al., 2016). Being the executive functions essential competences for the
learning process and school development, the aim of the present study was to correlate
the LPA, MC and academic achievement in Portuguese (AAP) and Mathematics (AAM) in
children in the early years of basic education. Twenty-eight students took part in this
study, from 7-8 years old, of both sexes (12 girls), enrolled in the 3<sup>rd</sup> year
of primary education, in the city of Santos-São Paulo, Brazil. The LPA was evaluated
through the self-report questionnaire proposed by Godin and Shephard (1985). Children
reported the number of times they spent more than 15 minutes in mild activities (3
METs), moderate (5 METs) or strenuous (9METs) in a typical week. Measurement of the
weekly physical activity level was calculated by multiplying the frequency indicated by
the children and the Metabolic Equivalent of the task (MET) value for each intensity
(self-reported frequency*MET). MC was evaluated through the protocol
körperkoordinationstest Fűr Kinder - KTK proposed and validated by Khipard and
Schilling (1974), the KTK is composed of four subtests: balance, Shifting platforms,
hopping on one leg over na obstacle and jumping laterally. Lastly, academic
achievement was accessed through the annual average of assessments for Portuguese
(AAP) and Mathematics (AAM) subjects in the previous academic year (2018). Pearson's
correlation coefficient test was used to identify associations between the variables. For
the comparisons between sex, the t-student test was applied for independent samples,
with a significance level of p≤0.05. The results found did not show significant
associations between LPA and AAP (r= -129, p = 0.514) and AAM (r= -215, p= 0.272), as
well as between CM and AAP (r = -359; = 0.061) and AAM (r= -358; p= 0.061) when all
children were observed. In relation to sex, higher values were observed in boys for CM
(p= 0.000) and AAP (p= 0.46), AAM (p= 0.32) and positive correlation was found between
CM and AMA for girls (r=615, p= 0.044). The findings do not allow us to confirm the
associations between the variables for all the children studied, since only positive
associations were found between CM and AAM for girls.
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ASSESSMENT OF GROSS AND FINE MOTOR SKILLS IN ELEMENTARY SCHOOL
CHILDREN WITH AND WITHOUT DEVELOPMENTAL COORDINATION DISORDER
USING MABC AND TMC
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Asonitou Katerina | Koula Miranda | Rammou Alkistis | Charitou Sophia | Koutsouki Dimitra

Introduction: Throughout development children gain increasing control over their
bodies, allowing them to move around, manipulate and use objects. The development of
motor skills can be viewed as part of an interactive developmental process with
perceptual, social, and cognitive abilities, which is subject to the constraints of the
body and the environment conditions (Leonard, 2016).
Objective: The purpose of this study was to identify the differences in motor skill
performance between children with and without developmental coordination disorder
(DCD) using two different assessment instruments (MABC and TMC).
Method: Sample included forty two (42) students, 8-10 years old (Μ = 9.00, SD = 0.90),
21 diagnosed with developmental coordination disorder (DCD: n=21) by the DSM–IV
criteria and 21 age and sex-matched typically developing students (non DCD: n=21). DCD
children were diagnosed with coordination problems and performance assessed as being
below the fifth percentile on the Movement ABC-2 (MABC-2: Henderson, Sugden &
Barnett, 2007). Additionally, the gross and fine motor skill performance was evaluated
with the Test of Motor Competence (TMC: Sigmundsson et al., 2016).
Results: One-way Anova and Multiple analyses of variance (MANOVA) indicated that the
DCD group performed significantly lower than the control group on all motor skills:
1) for ages 8-9, four dependent variables of the MABC-2 and the three dependent
variables of the TMC [Wilks' L = .042, F (7,20) = 68.34, p <.000); discriminant function
analysis showed that only manual dexterity of TMC could separate significantly the two
groups [F(1,18)=12.404, p=.002].
2) for ages 9.1-10, four dependent variables of the MABC-2 and the three dependent
variables of the TMC [Wilks’ Λ>= .008, F(0,21)=426.879, p<.000); discriminant function
analysis showed that manual dexterity of MABC [F(1,20)=37.587, p=.000], balance of
MABC [F(1,20)=25.480, p=.000] and total score of TMC [F(1,20)=15.655, p=.000] could
separate significantly the two groups. Correlation analysis (Spearman's rho) showed that
both tests (MABC and TMC) were correlated significantly in three domains: total manual
dexterity score, b) total balance score, and c) three visual-motor coordination items of
MABC-2 with total TMC score; MABC-2 total balance score. The total score of MABC-2
did not correlate significantly with TMC total score.
Conclusions: The results suggest that the performance of students with DCD was inferior
to the control group in both movement tests. Although these two tests are often used
we found significant correlations and agreement between the tests in identifying
children with and without developmental coordination disorder. It is suggested: a) the
importance of a common motor competency screening tool for elementary school
environment, b) further data collection from larger data samples of elementary school
children, and c) further investigation of the relationship between the two tests in
different ages and cultures.
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POSTER #25
FINE AND GROSS MOTOR COMPETENCE AND BODY MASS INDEX IN HISPANIC
PRE-K CHILDREN
Hamilton, Michelle

During the past decade, there has been increased interest in the role of motor
competence and health and well-being of young children, especially for low SES Hispanic
preschoolers (Hamilton, Liu, & ElGahry, 2017; Pope, Liu, & Getchell, 2011). The
purpose of this study was to examine the gross and fine motor competence and body
mass index (BMI) in Hispanic preschool children. Preschool children (N=61; M=36, F=25)
between the ages of 4-5 years old participated in the study. All children were Hispanic
and attended a preschool designated for low income students. They were individually
assessed on the Movement Assessment Battery for Children-2 (Henderson and Sugden,
2007). BMI-for-age data showed that 36.1 percent of children were classified as
overweight (16.4 percent) or obese (19.7 percent). An analysis of standard and
percentile scores for children showed delays in both gross and fine motor competence
for Hispanic preschool children. Overall, 41 percent of children scored in the red zone
on motor competence tests and 26.2 percent were in the amber zone suggested that
they were delayed or at risk of delay on fine and gross motor skills. Further analysis,
showed that 36.1 percent children scored in the red zone and 16.5 percent were in the
amber zone on manual dexterity subtest indicating delay or at risk of movement
difficulty. About 27.9 percent of children were classified in the red zone and 14.8
percent were in the amber zone on aiming and catching subtest. Also, 29.5 percent
children were in the red zone and 13.1 percent children were in the amber zone on
static and dynamic balance subtest. A Pearson correlations was used to analyze BMI and
gross and fine motor competence. No correlation was found indicting that BMI may not
be a salient indicator for motor competence in young children. Further study may also
include other factors such as physical activity and fitness level of preschool children.
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POSTER #26
DIAGNOSTIC OF BASIC MOTOR COMPETENCIES IN CHILE. CORRELATIONS
WITH ENDOGENOUS AND EXOGENOUS DETERMINANTS
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Jaime Carcamo-Oyarzun | Erin Gerlach | Christian Herrmann

Introduction:
A central goal of physical education is the promotion of basic motor competencies.
These serve to cope with sporting requirements and are prerequisites for an active
participation in the culture of human motion. The use of the MOBAK test has become
increasingly established in Europe in recent years. This study applied the MOBAK-5-6 test
(Herrmann & Seelig, 2017) in Chile. Three questions will be addressed: 1.How is the
MOBAK-5-6 test pronounced in Chilean children? 2.Can the factorial validity of the
MOBAK-5-6 test in Chile be confirmed? 3.Are there correlations between the MOBAK-5-6
competencies “locomotion” and “object control” with endogenous and exogenous
variables?
Method:
320 children (♀=47%; M=11.2 years; SD=0.75) in Temuco (Chile) were tested with the
MOBAK 5-6 instrument (Herrmann & Seelig, 2017). In addition, the endogenous variables
age, gender, BMI and the exogenous variables number of physical education classes and
activity in sports clubs were evaluated. The descriptive and Spearman correlation
analyses were performed. The factorial validity was checked by means of confirmatory
factor analyses (CFA) with WLSMV estimators.
Results:
The item difficulties were consistently high in Chilean children. The most difficult items
were Jumping and Rolling, which 80% and 67% of them were unable to do. The
examination of the assumed two-factorial structure by CFA did not show a satisfactory
model adjustment (CFI=.89; RMSEA=.062). The items Throwing (β=.33) and Jumping
(β=.20) achieved the lowest factor values and were therefore excluded. The CFA with
the reduced item number of three items per factor achieved a satisfactory model
adjustment (CFI=.95; RMSEA=.063). Accordingly, factorial validity was assumed for
“locomotion” and “object control”, each with three items.
The endogenous factors age (r=.19) and gender (r=.38) were significantly related to “object control”, while the BMI (r=-. 34) was negatively and significantly related to
“locomo-tion”. Accordingly, girls achieved a significantly lower performance in “object
control” and children with a high BMI achieved a lower performance in “locomotion”.
The exogenous factor number of physical education classes (r=. 18) was related to
“object control", while activity in sports clubs was related to “object control" (r=.36)
and “locomo-tion” (r=.14). Children with a higher number of physical education classes,
as well as chil-dren who are active in a club, have higher basic motor competencies.
Discussion:
The MOBAK 5-6 test proved to be feasible and valid in terms of content for Chile.
Howev-er, the performance levels of Chilean children in the individual items were
significantly lower than those of Swiss children. Accordingly, the factorial validity could
be confirmed for six of the eight items. However, the relationships between the fields of
competence and the endogenous and exogenous variables were similarly pronounced as
in the Swiss sample.
References:
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POSTER #27
MOTOR SKILLS DIFFERENCES BY GENDER AT THE AGE OF FIVE AND
EVERYDAY ACTIVITIES ASSOCIATED WITH MOTOR SKILLS
Matarma, Tanja (1) | Hanna Lagström (2) | Eliisa Löyttyniemi (3) | Pasi Koski (4)

Purpose: Boys are physically more active than girls in childhood, but it is unclear if also
motor skills differ between genders. Some studies show that boys are more competent in
object control skills and girls in balance and fine motor skills, but the differences are
not big or consistent. The main purpose of this study was to compare the competence in
motor skills by genders of 5-year-old children. The second purpose was to examine
whether time spent in different types of activities, namely TV/DVD watching, playing
computer/console games, drawing/doing handicrafts, and physically active play, would
associate with motor skills.
Methods: The data came from the longitudinal STEPS Study (Steps to the healthy
development and well-being of children) carried out in Turku in Southwest Finland
(n=1797 families) in 2013‒2014. Motor skills were measured with Bruininks-OseretskyTest, second edition (BOT-2), with short form (n=712). The parental proxy
questionnaires were used for activity and background variables. Motor skills differences
between sexes were analyzed with ANCOVA and Cochran-Armitage test for trend, and
associations with activity variables with ANCOVA.
Results: Females outperformed males in most of the motor skills tasks at the age of five
(min 5.0 max 5.3, mean 5.1, SD 0.6). Eight of 14 tasks showed statistically significant
difference in favor for girls. For fine motor precision, 52.2% of boys and 86.2% of girls
made five or less errors in drawing lines through paths – crooked –task. For fine motor
integration, 62.1% of boys and (mean 3.98, SD 1.7) 75.0% of girls (mean 4.47, SD 1.2)
(p<0.001) got full five points for copying a square (fine motor integration), whereas
13.2% of boys and 5.9% of girls could not copy a square (0 points). Girls could also fold
paper and copy a star significantly better than boys (p<0.001). For balance, 19.4% of
boys and 40.3% of girls could stand full ten seconds on one leg on a balance beam
(p<0.001). Significant differences were also found in five jumps in place – same sides
synchronized, in one-legged stationary hop, and in sit-ups. Girls and boys spent
significantly differently time in different activities. Compared by gender, girls were
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drawing and doing handicrafts more (p<0.001) whereas boys played more
computer/console games (p<0.001) and played outdoors physically actively (p<0.005).
Drawing or doing handicrafts 60 minutes or more per day was significantly associated
with fine motor skills (p<0.001) and playing outdoors physically actively 60 minutes or
more per day was associated with strength and agility (p<0.001).
Conclusion: Females outperformed males in motor skills at the age of five years. They
also spent significantly more time drawing and doing handicrafts than boys, which may
partially explain their significantly better fine motor skills compared with boys. Playing
outdoors may be favorable for motor skills development, especially for strength and
agility whereas drawing and doing handicrafts seems to benefit better fine motor skills.
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POSTER #28
DIFFERENCES IN THE BALL THROWING TECHNIQUE IN PRESCHOOL
CHILDREN
Luka Blazevic | Katarina Ohnjec | Sanja Šalaj

Although gender differences have been noted in many motor tasks, differences are
minimal during early childhood. In the pre-school period the differences start to
increase. Throwing is one of the most useful basic motor skills and is included in various
sports such as baseball, softball, basketball, handball, soccer and cricket (Gallahue,
Ozmun & Goodway, 2012). The aim of this study was to determine the differences in
the technique of ball throwing and its structural elements in preschool children. The
sample consisted of 229 preschool children aged 3 to 7 enrolled in three kindergarten in
capital of Croatia. Measurement of the ball throwing technique is part of the Test of
Gross Motor Development - 2 testing kit (Ulrich, 2000). Analysis of variance (ANOVA) and
Bonferroni post-hoc test were used to determine differences in throwing technique
between boys and girls, as well in four technique elements. The main results of this
study show that significant differences exists between boys and girls in the ball throwing
(p <0.05). The Bonferroni post-hoc test shows that boys are significantly better (2.32) in
ball throw score than girls (1.20). Furthermore, the results show that boys are better at
three ball throwing performance criteria (p <0.05)(body rotation, opposite leg
transferring weight, diagonal arm swing after throw), except in the first – preparatory
arm swing. These results are in line with some (Junaid & Fellowes, 2006; Gromeler,
Koester & Schack, 2017) but not all previous research (Pennington, 2002; Moser &
Reikeras, 2016). Junaid and Fellowes determined boys were better in ball skills in
research on gender differences in 7 and 8 year old children using Movement Assessment
Baterry for Children Test, and in quality of movement analysis (Gromeler et al.; 2016) of
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children 6-16 years of age differences in movements of trunk, step and swing in throwing
a ball which is comparable to our performance criteria of weight transfer, body rotation
and diagonal swing at end of throw. In research of Pennington (2002) and Moser and
Reikeras (2016) on preschool children, boys and girls did not differ in manipulation skills
and ball games skills, respectively. Practical application of this research would imply
modifications of preschool physical education classes and organized games containing
ball throw when girls and boys exercise together.
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POSTER #29
NINE MONTHS OF MULTISPORT PROGRAM IMPROVES MOTOR COMPETENCE
IN PRESCHOOL CHILDREN
Danilo Radanovic | Dejan Madic | Boris Popovic | Nebojsa Trajkovic

According to Stodden et al. (2008), early development of fundamental movement skills
is considered as the ABC’s of movement. Children who have better object control skills
show higher perceived sport competence, increased PA and sport participation, and
physical ﬁtness (Barnett et al., 2009). The aim of this study was to investigate the effect
of a multisport intervention on motor competence in preschool children. Five- to sevenyear-old children were recruited to participate in this, quasi-experimental, nine months
long study. A total of 108 children were enrolled in the study. The experimental group
consisted of 61 children (48 boys and 13 girls, mean ± SD = 5.96 ± 0.52 age). The control
group consisted of 47 children (26 boys and 21 girls, mean ± SD = 6.02 ± 0.43 age). The
TGMD-2 (Ulrich, 2000) was used to measure pre- and post-intervention gross motor
ability. This is a highly reliable and valid tool, ideal for identifying delays or
improvement in development and for evaluating the success of motor skill interventions.
The 9-months multisport intervention consisted of two sessions a week. The sessions (60
minutes) included a multisport circuit with activity stations to improve all the skills.
Each week consisted of one diﬀerent lesson plan, focusing on a speciﬁc skill or set of
skills (balance tasks, locomotor skills, object control skills). The results of the TGMD-2
battery tests show statistically significant (p < 0.01) improvement in almost all variables
for a multisport group. Compared to the initial measurement, the improvement was
from 22,5 % to 59,6 %. No signiﬁcant diﬀerences were found in the intervention group
between pre to post-training for stationary dribble (p = 0.08) and underhand roll (p =
0.06). Control group showed significant improvement in underhand roll, striking a
stationary ball, run and hop (p < 0.05) with improvement ranging from 11,9 % to 44,1 %.
Despite the fact that the control group also showed improvement, based on the effect
size and percentage differences, there is a bigger improvement in a multisport group
compared to the control group. Spending more hours in multisport activities per week
has a positive effect on motor competence from as young an age as 5–7 years.
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POSTER #30
EFFECTS OF MULTISPORT PROGRAM ON GROSS MOTOR COORDINATION IN
PRESCHOOL CHILDREN
Popović Boris

The early detection and continuous monitoring of children’s motor competence levels is
very important. The development of motor competence has been shown to predict
future PA participation, forming the basis of the movement required to participate in
recreational and organized activities (Barnett, van Beurden, Morgan, Brooks, & Beard,
2009). Moreover, children with better locomotor skills are more likely to spend more
time engaged in non-sedentary behaviors and moderate-to-vigorous levels of PA than
children with poorer locomotor skill performance (Williams et al., 2008). Motor
competence interventions are important for promoting physical activity and reducing
sedentary behaviors. However, the optimal intervention model for preschool children
remains unclear.
The aim of this study was to investigate the effect of a multi-sport intervention on gross
motor coordination in pre-school children. In this quasi experimental study, we recruited
five- to seven-year-old children to participate in a nine months long study. A total of
108 children were enrolled in the study. The experimental group consisted of 61 children
(48 boys and 13 girls, mean±SD = 5.96 ± 0.52 age). The control group consisted of 47
children (26 boys and 21 girls, mean±SD = 6.02 ± 0.43 age). Gross motor coordination
was measured at the baseline and after nine months by a KTK (KörperkoordinationsTest
für Kinder) protocols. The 9-months multi-sport intervention consisted of a two sessions
a week. The sessions (60 minutes) included a multi-sport circuit with activity stations to
improve all the skills. Each week consisted of one diﬀerent lesson plan, focusing on a
speciﬁc skill or set of skills (balance tasks, locomotor skills, object control skills). The
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results of the KTK battery tests show statistically significant (p <0.001) improvement in
all variables for multi-sport group. Compared to the initial measurement, the
improvement was from 17.9% to 40.1%. Control group showed significant improvement
only in Total MQ (0.02) and walking backwards (0.01), improvement ranging from 14.2%
to 26.7%. Despite much better results of the multi-sport group at the beginning of the
intervention, based on the effect size and % differences, there is bigger improvement in
multi-sport group compared to control group. Spending more hours in multi-sport
activities per week has positive effect on motor competence from as young an age as 5–7
years.
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POSTER #31
ASSOCIATION BETWEEN PHYSICAL ACTIVITY, MOTOR COMPETENCE AND
PHYSICAL EDUCATION IN PRESCHOOLERS
Jessica Gomes Mota (1) | Rennê H. Silva (1) | Ívina A. A. Soares (2) Clarice M. L. Martins (1)

INTRODUCTION: Different studies corroborate the understanding that children with
greater motor competence (MC) present higher levels of physical activity (PA).
Considering that structured activities, such as physical education (PE) classes can be
determinant for increasing levels of PA and as a means of enhancing CM improvement,
the objective of this study will be to analyze the possible associations between activity
levels physics, motor competence and participation in Physical Education classes from a
representative sample of preschoolers from the city of João Pessoa.
METHODS: This is a quantitative research with a descriptive, correlational and crosssectional character. The sample consisted of 251 children of both sexes, aged between
three and five years, enrolled in Reference Centers in Early Childhood Education (CREI)
of the city of João Pessoa-PB (Brazil). The PA was evaluated through accelerometry and
MC through the Test of Gross Motor Development-2 (TGMD-2, Ulrich, 2000).
DATA ANALYSIS: Analyzes were performed using measures of central tendency and
dispersion, Shapiro-Wilks normality test and correlation using Generalized Linear Model
(GzLM). The analyzes were performed in SPSS software version 25.0 and used and the
level of significance 5%.
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RESULTS: Children with PE classes scored 6,535 points higher in the MC score (p <0.001)
than those without a class, as well as those with higher age (β = 7.635, p <0, 001) and
are male (β = 5.149; p <0.001) also obtained better MC scores. There was no association
between MC and PA (β = -0.005; p = 0.07) for the sample studied.
CONCLUSION: In view of the associations, it is concluded that preschoolers who have PE
classes are older and males present higher chances of better MC.
Affiliation:
(1) Federal University of Paraíba-UFPB; Department of Physical Education, João Pessoa, PB- Brazil | (2)
University of Pernambuco-UPE; School of Physical Education, Recife, PE-Brasil
Keywords:
Physical Activity, Motor skills, Physical Education
Presenter and Abstract Info

Jessica Mota | jessica.mmota@ifpb.edu.br
Author Email: jessica.mota@ifpb.edu.br | rennejp18@yahoo.com.br | ivinaaires@hotmail.com |
claricemartinsufpb@gmail.com

POSTER #32
ON THE TIME COURSE OF VISUAL ATTENTION AND ACTION SELECTION IN
INFANT REACHING
Thurman, Sabrina L. (1) | Wiener, Rebecca F. (2) | Corbetta, Daniela (3)

Adults often select the area of an object “to-be-reached” by performing a brief fixation
to that location just prior to initiating the reaching movement. While infants reach
successfully for objects from the age of 4 months, it is unclear whether they are capable
of selecting ahead of time the area of object pick up. We know from a prior study
(McMahon et al., in prep) that when objects are within reach, infants, unlike adults,
rarely visually select a specific object location to direct their hand for grasping. In this
new study, we use a delay paradigm where we maintained the object out of reach for 5
seconds before infants were allowed to grasp it. We wanted to determine if with more
time infants would visually select an object area prior to reaching and whether this
visual selection would subsequently increase the chances of them directing their hand to
that specific location. Our analyses focused on the time course of infants visual
attention on the object prior to reaching, up to the moment they made the first hand
contact with the target.
A cross-sectional sample of sixty 5- to 11-month-olds participated. An experimenter held
an object (e.g., plain rod, dumbbell, drumstick, or cup) out of the infant reaching space
for an accumulated 5 seconds of looking time, then moved the object into the infant
reaching space for grasping. A remote eye-tracker recorded infants’ exploratory gaze
patterns on the object during presentation and two side video cameras recorded infants’
reaches. Using The Observer XT, we coded where on the object the first look, most
looked, and last look areas occurred, and also determined where the first touch
occurred. Then, we calculated the proportion of matching areas between combinations
of these codes to identify the time course of the looking behavior leading to the first
touched area within trials.
Preliminary analyses on ten 5-, ten 7-, and fifteen 9-month-olds revealed significant
differences between proportion of matches across combinations for all objects, except
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for the plain rod in the 9-month-old group (Friedman ps < .0001–.046). Wilcoxon tests
indicated that the area of first touch on the object was more related to the prior first
looked and most looked object areas than to the last looked area (ps < .007–.197 and ps
< .011–.346). There were no significant age differences between the proportions of
matches across objects.<span class="Apple-converted-space"> </span>
These findings suggest that the object area infants look at first tends to subsequently
become the area where they direct most of their visual attention on the object. This
most looked area, in turn, contributes to select where on the object infants are more
likely to direct their hand during the reach. These findings indicate that infants are
capable of more precise visuomotor coordination when provided more time to look at
the target object.
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POSTER #33
DEVELOPMENT OF HEAD-TURN PREFERENCE FROM 2 TO 12 WEEKS OF AGE:
THE INFLUENCE OF ENVIRONMENTAL CONTEXTS
Jover, Marianne (1) | Clark, Matthew (2) | Corbetta, Daniela (2)

The development of head control in early infancy has been studied for quite a long time
(e.g. Turkewitz, 1965 ; Rönnqvist, Hopkins, 1998 ; Lima-Alvarez, Tudella, van der Kamp,
Savelsbergh, 2014). Two overarching conclusions from these studies are that prior to 2
months of age, infants’ head control is weak, especially when in the supine position, and
that the majority of infants prefer turning their head to the right side. In most of these
studies, an experimenter momentarily held the infants head at midline before releasing
it, or presented a visual stimulus to induce head turn. Very little is known, however,
about the development of infants’ spontaneous head movements during this early
period.
The present study explored spontaneous head movements in 6 infants followed weekly
from the age of 3 to 12 weeks. Infants were observed in 5 conditions: baseline, toys-inview on the side of preferred head turn, musical toys out-of-view on the non-preferred
head turn side, mobile overhead, and mother reading to infant. Each condition lasted 5
minutes while infants laid in supine on a white padded surface surrounded by two
vertical white panels to block distractions from the surroundings. Two synched cameras,
placed overhead and to the side, recorded the whole session. Head movements were
coded with respect to the frontal plane at a frequency of 15 Hz with a custom software
(VideoAnalyser, Mare, 2010, figure 1) which provided 2D kinematic data of selected
points on the video. The infants’ nose was the body point of interest selected to
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describe head turns. The rate of change, direction, and duration of head turns were
extracted and compared across conditions within each session.
The coding of the head turn is still in progress, however, preliminary data already
suggest a high rate of variability between infants. Some infants have a sustained
preferred head turn to the right, some to the left, and some have a weak directional
head preference. With age, we expect the head movements to become more variable
and increasingly more dependent on the environmental conditions. For example, the
mobile condition should induce more head turns toward midline, especially as infants
approach 2 months of age, while the toy-in-view condition should entice more sustained
side head turns. This study will help further understanding of how infants’ spontaneous
head-turn asymmetries develop in the first 2 months of life and how they learn to orient
their head to neighboring environmental cues.
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POSTER #34
RELATION OF PHYSICAL ACTIVITY AND MOTOR SKILLS IN PRESCHOOL
CHILDREN
Salaj, Sanja | Vukelja, Maja

Motor skills and physical activity have causal links and are mutually indivisible (Butcher
& Eaton, 1989). It is expected that a child who is more physically active will have a
higher level of motor skills and vice versa. According to some authors, physical activity
results in the development of motor skills and facilitates the learning of the same
(Shephard, 1997, O'Neill et al., 2013) while others are still unsure whether motor skills
are the cause or effect of physical activity (Timmons et al. 2007). Recent researches
show a high or weak but positive correlation between physical activity and motor skills
(Saakslahti et al, 1999; Butcher & Eaton, 1989; Fisher et al., 2005). Purpose of this
study was to determine the difference in motor skills of children of different level of
physical activity. Preschool children (N=1305; average age 5.2 years) attending
kindergartens in Croatia participated in this study. Physical activity of the preschool
children was measured by the “Netherlands Physical Activity Questionnaire” (NPAQ)
(Božanić, 2011) filled by parents, while motor skills were measured using two test
batteries: "Test of Gross Motor Development - Second Edition" (TGMD2) (Ulrich, 2000)
and "Bruininks-Oseretsky Test of Motor Proficiency - Second Edition" (BOT2) (Bruininks
and Bruininks, 2005). Using the results of NPAQ children were divided into three groups
considering the level of physical activity (low, moderate and high)(REF). For determining
the differences in motor skills between groups we used one-way ANOVA. The results
show significant difference in the motor skills (TGMD2) of children of different level of
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physical activity (F=7.15; p<0.001). Bonferonni post-hoc test showed differences in gross
motor quotient between children of moderate PA and high PA levels (92.13 vs. 95.08).
test with regard to the level of physical activity of children. In motor proficiency (BOT2)
we found no significant differences, but numerical differences exist: children with
higher level of PA have better results in BOT2.
The results of this study showed a higher level of motor skills in children who are more
physically active. Regardless of what is a cause and what an effect, both physical
activity and motor skill interventions should be incorporated in preschool children
everyday activities. This is importan for parents and educators which should provide
children with sufficiently diverse and stimulative environment that will lead to the
development of the necessary skills needed for different physical activities throughout
childhood.
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POSTER #35
CORRELATES OF GROSS MOTOR COORDINATION IN CHILDREN AND
ADOLESCENTS: HEALTHY LIFE IN LAGOA DO CARRO STUDY
Rafael dos Santos Henrique (1) | Thaliane Mayara Pessôa dos Prazeres (1) | José António Ribeiro
Maia (2) | Go Tani (3) | Marcos André Moura dos Santos (3)

High levels of gross motor coordination (GMC) are positively associated with a number of
health benefits in childhood and adolescence. Being aware of the factors that are
associated with GMC becomes important for the planning of effective interventions. This
study aimed to examine the correlates of GMC in schoolchildren with a low human
development index. Eight hundred and twenty-one participants aged 5 to 15 years (9.30
± 1.87 years, 411 boys) from three public schools of Lagoa do Carro-Brazil were
assessed. GMC was evaluated by the Körperkoordinationstest für Kinder, considering the
sum of the points as the final GMC score. Subcutaneous fat (sum of triceps, subscapular,
supra iliac, abdominal and calf skinfolds), cardiorespiratory fitness (20-m shuttle run),
strength (handgrip strength), velocity (20m run), power of the lower limbs (standing long
jump), agility (shuttle run) and flexibility (sit and reach) were also measured. Linear
regression was used to evaluate the association between variables. Age (β = 8.02, p
<.001), sex (β = -5.67, p <.01), skinfolds (β = -.15, p <.001), CF (β = 4.89, p <.001),
strength (β = .94, p <.001), velocity (β = -8,89, p <0.001), power (β = .41, p <.001) and
agility (β = -6,08, p <.001) were associated with GMC. In other words, older, boys, whit
less adiposity and more fit youth tend to have greater GMC. The power of this set of
variables to explain GMC performance was 71%. Parents, teachers and Health and
Education managers should use this information to plan strategies aimed at increasing of
GMC levels.
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POSTER #36
BASIC MOTOR COMPETENCE AMONG NORMAL WEIGHT, OVERWEIGHT AND
OBESE PORTUGUESE CHILDREN
Ana Quitério | João Martins | Maria Sousa | Marcos Onofre

Introduction: The development of an adequate Basic Motor Competence (BMC) level is a
central aim of Physical Education (PE), especially in early stages of development, and is
considered an essential prerequisite for the participation in the different physical
activities and in the movement culture. Since its development is related with several
biological factors, such as the Body Mass Index (BMI), this study aimed to explore the
BMC in normal weight (Nw), overweight (Ow) and obese (Ob) children, according to the
BMI international cut-off values established for children.
Methods: A total of 139 first year pupils (age=7.35±0.5) were assessed for BMC through
MOBAK-1 test. Children were recruited from primary schools and evaluated in their
respective PE gymnasiums. MOBAK protocol assesses eight BMC, which can be assigned to
two BMC areas: object movement (OM): “throwing”, “catching”, “bouncing”, and
“dribbling”; and self-movement (SM): “balancing”, “rolling”, “jumping”, and “moving
side- ways”. A total of two and eight points can be reached respectively in each test and
in each area. Total BMC was obtained by summing OM and SM scores. Weight and height
were objectively measured. BMI was then calculated using weight in kg and height in m,
through the established formula: weight/(height)<sup>2</sup>. BMI cut-off values for
Nw, Ow and Ob boys and girls were defined using Cole and colleagues (2012). The
ANOVA test was used to analyze the OM, SM and total BMC scores across the three BMI
groups, followed by the Bonferroni test for post-hoc comparisons. Pearson correlation
was also used to explore the associations between the different variables.
Results: Ob children had significant lower scores (p<0.05) when compared to Nw and Ow
children in OM area (MeanOb = 3.4±1.5, MeanNw = 5.1±2.2, MeanOw = 5.0±2.1), SM area
(MeanOb = 3.4±1.5, MeanNw = 4.5±1.9, MeanOw = 5.0±1.8) and total BMC score (MeanOb
= 6.9±1.8, MeanNw = 9.5±3.5, MeanOw = 10.0±3.2). No significant differences were
found between NW and OW groups. Significant week and inverse correlations were found
between BMI and SM and Total MC levels (r = -0,21 and -0,19; p<0.05).
Conclusions: In primary PE teaching it is important to consider that overweight and
obese children may present more difficulties in BMC. Teachers must be aware of these
eventual deficits in BMC performance and define pedagogical strategies in order to
children overcome those difficulties and be able to have a successful and enjoyed learn
of different motor task according to their BMC developmental process.
215

Affiliation:
Faculty of Human Kinetics, Department of Education, Social Sciences and Humanities, University of
Lisbon, Portugal
Keywords:
Motor Competence, MOBAK, children, physical education
Presenter and Abstract Info

Ana Quitério | aquiterio@fmh.ulisboa.pt
Author Email: aquiterio@fmh.ulisboa.pt

POSTER #37
DEVELOPMENTAL DIFFERENCES IN PREFRONTAL CORTEX ACTIVITY DURING
2D AND 3D PERFORMANCE OF THE TOWER OF HANOI PUZZLE
Kimberly Milla Ceja (1) | Elham Bakhshipour (1) | Amanda Plumb (2) | Barry Bodt (3)| Reza
Koiler (2) | Nancy Getchell (4)

Our group has characterized hemodynamic activity in the prefrontal cortex (PFC) during
the Tower of Hanoi (ToH) task in adults, however to our knowledge this has not been
investigated in children. We examined PFC activity in typically developing (TD) children
using functional Near-Infrared spectroscopy (fNIRS) as they solved ToH puzzles. Two
conditions were presented to participants; the first condition utilized a traditional 3D
model requiring manual manipulation. The second condition used a 2D computerized
model that presented equivalent executive function demands yet with diminished motor
requirements. Our aim was to further understand the PFC role in these two ToH
conditions in children. Nineteen TD children (5F/14M, x̅ = 10.9 ± 2.2 y.o) solved puzzles
in 2 blocks of 3, 1-minute epochs. Participants had a mean MABC-2 percentile of 55.9
and 44.2 for the manual dexterity subcategory. Data were analyzed using a mixed
effects ANOVA with participants nested within blocks (presentation order) and within
factors of 2D vs 3D and region. In accordance to previous results on adults, presentation
order and condition were found to interact significantly, p = 0.00233. In other words,
participants that began the protocol with 3D had significantly lower ΔHbO in block 2
compared to block 1, whereas participants who began the protocol with 2D had only
slightly lower ΔHbO in block 2 compared with block 1. Interestingly, results did not show
significant differences in ΔHbO between 3D and 2D conditions, contrary to findings in
adults. Likewise, blocks did not significantly differ in ΔHbO. Lastly, participants
responses interacted significantly, p = 0.0498, i.e. a greater variability was seen in some
participants’ ΔHbO responses in the 3D condition compared with the 2D condition. In
conclusion, this study supports evidence in adults where learning and performance
benefited the most by introducing the most complex condition first, followed by the
simpler condition. This knowledge about developmental differences in PFC activation
will guide future research to discern the possible areas of impairment on the perceptioncognition-action continuum in specific developmental disabilities, such as DCD.
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POSTER #38
DIFFERENCES IN MOTOR FITNESS CAPABILITIES OF PRE- AND POSTMENARCHE GIRLS DURING MID-ADOLESCENCE: A TWO-YEAR FOLLOW-UP
STUDY
Barry Gerber | Anita Pienaar | Ankebe Kruger

Background: Growth as a result of puberty and the onset of menarche influences the
physical and motor performance of girls. However the magnitude of these influences on
girls of varying maturity status is not clear.
Aim: To investigate differences in anaerobic strength, speed, agility and hand-eye
coordination between pre- and post-menarche girls over a two-year follow-up period.
Subjects and method: A longitudinal research design was used that included a two-year
follow-up period. A convenience sample (N=58) of Grade 8 high school girls aged
13.51+3.51, divided based on the Status Quo method into a pre- (n=13) and postmenarche (n=45) group, was used. Motor fitness was tested once a year by standardized
protocols. Basic statistics, an independent t-test and a repeated measures ANOVA with a
post hoc Bonferonni correction were used, where p0.05) with pre-menarche girls
performing slightly better in agility, and explosive leg strength (p>0.05) at 13.51 years.
At 15.51 years no significant between-group differences were found with pre-menarche
girls surpassing post-menarche girls in hand-eye coordination and 0-40m speed, and
post-menarche girls displaying higher explosive leg and upper body strength scores after
two years (p>0.05).
Conclusion: Significant differences in girls of differing maturity status, motor capabilities
are mostly evident just before and after reaching menarche. The potential to excel in
sport based on motor capabilities can only be accurately determined 1-2 years after
reaching menarche.
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POSTER #39
INFANTS’ PERCEPTION AND ACTION WHEN AN UNDERWATER SLOPE IS
OFFERED TO ACCESS THE WATER
Burnay, Carolina (1) | Button, Chris (2) | Cordovil, Rita (3) | Croft, James L. (2) | Anderson,
David I. (4)

The underwater ramps used in swimming pools to access the water are designed with a
shallow slope that affords locomotion for all users, including infants. Crawling and
walking infants can easily adapt their behaviour and successfully locomote down a 10°
dry-land slope (Adolph, LeMonda et al, 2008). However, if the ramp leads them to a
body of water, the environment presents risks (but is potentially more fun!) and the
presence of water may change infants’ behaviour. Do infants use the affordance offered
by a smooth and gradual entrance to the water to avoid water submersion? Or would
they perceive the situation as safe and put themselves at risk of becoming submerged
and possibly drowning?
We tested 34 crawling (Age: M=10.91 ±1.99 months; crawling experience: M=2.59 ±1.86)
and 27 walking (Age: M=14.83 ±1.97 months; walking experience: M=2.83 ±1.59) infants’
behaviour on an underwater slope that served as access to a swimming flume. Infants
were placed on a flat, dry starting platform attached to a 10° inclined ramp. The 5mlong ramp began out of the water (20 cm above water level), leading to a 75 cm depth
water. To first touch the water, the infants had to cross the 1m-long starting platform
and 20 cm dry slope. After touching the water, they could choose whether or not to
wade into the water and, after wading into the water, decide whether to continue until
a submersion point (water touching the infant’s chin). Mothers were at the opposite side
of the flume, sitting on a platform placed 35 cm above the water, encouraging their
infants to come to them. The safety of infants was ensured by a climbing harness and
winch system controlled by the researcher.
Twenty-one crawlers (61.8%) and 19 walkers (70.4%) crawled/walked directly into the
deep water, and had to be rescued by the researcher. Five crawlers (14.7%) and 7
walkers (25.9%) waded into the water but avoided getting to the submersion point. Only
8 crawlers (23.5%) and 1 walker (3.7%) showed avoidance behaviour by refusing to get
into the water. They touched the water, played with the water, but during the test time
(150 s) they completely avoided getting their bodies over the water line. As on dry-land
shallow ramps, the majority of infants perceived the underwater slope as safe for
locomotion and went to the submersion point or, at least, ventured into the water,
putting themselves at risk of drowning.
There were no differences in age or in any type of locomotor experience (i.e., crawling,
walking) between the infants who avoided going into the water, those who waded into
the water but avoided the submersion point, and those who reached the submersion
point (all p>0.05). While locomotor experience may teach infants about which slopes can
be safely traversed by crawling and walking, it does not appear to teach them about the
risks associated with venturing into a body of water.
These findings suggest that if a slope affords locomotion, most infants simply tend to
locomote, with or without water.
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POSTER #40
MOTOR SCREENING IN EARLY CHILDHOOD
Dincher, Andrea | Schwarz, Markus | Wydra, Georg

The motor development of children correlates strongly with their cognitive and social
development. Therefore, motor deficits should be detected as early as possible, also to
avoid consequential damage to the child (Erb, & Werner, 2003; Koglin et al., 2010).
Motor deficits are often not detected until the initial school examination. There is a lack
of simple and economical test procedures for practical use in kindergartens and sports
clubs.
An orientation towards the International Classification of Functioning, Disability and
Health in Children and Youth (ICF-CY) provides a good basis, as it makes it possible to
describe and communicate deficits in a common language between educators,
paediatricians, therapists and sports scientists (Hollenweger, & Kraus de Camargo,
2013).
Since motor tests usually take very long, but the attention span in children between 4
and 6 years is still very small (Pope Edwards, 1999), a screening (e.g. TUG 4-6) should be
carried out as a first step as part of a sequential diagnostic strategy, see figure 1
(Dincher, 2018). Screening is characterized by the fact that it can be carried out very
quickly and economically, but nevertheless allows a relatively precise decision to be
made as to whether a child has a motor abnormality or not. Only in the case of a
significant test result should a child be further examined with a detailed and therefore
more complex motor test (e.g. M-ABC-2 or BOT-2). If this result is also abnormal, a
paediatrician should continue the diagnosis. On the basis of the test results, a decision
must then be made as to which support intervention is suitable for the child: exercise,
play and sport in a club, exercise education/psychomotor training or exercise therapy
(Dincher, 2018; Dincher et al., 2018).
The Timed up and Go-test for children from 4 to 6 years (TUG 4-6) has already proven
itself as a screening tool. It is based on the ICF-CY and assesses the mobility of a child.
Being mobile means that one can move oneself and objects (Hollenweger, & Kraus de
Camargo, 2013). The TUG 4-6 includes tasks from these two categories (slalom running,
climbing, crawling, moving a medicine ball with the lower extremities and transporting a
medicine ball with the upper extremities) (Dincher, 2018; Dincher et al., 2018; Dincher
et al., 2019). The tasks are set up in a course on an area of 4 x 6 meters. The decision
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criterion is the time required for the child to complete the entire course. The TUG 4-6
meets the main quality criteria objectivity r = .99, reliability r = .82 and validity r = .72
(M-ABC-2) to a high degree and has an appropriately high diagnostic quality, i.e. the
ability to differentiate between abnormal and healthy. More than 80% of the tested
children are classified correctly. In addition, it is very economical (little space,
material, personnel and time required) and can also be carried out by educators who
have no training in movement therapy or psychomotor training (Dincher, 2018).
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POSTER #41
DIFFERENCES IN VERTICAL JUMP MEASUREMENTS USING TAKEI AND
OPTOJUMP IN 12-16 YEARS MALES
Mahfoodha Al Kitani

The study aimed to identify the differences in vertical jump measurements by using
Optojump and Takei devices. The differences (if any) in results can be amended through
predictive equation.
Methodology, the study sample is involved 83 students from the Governorate of Muscat
Schools. The average age is between (14.18 ± 0.86). The average length is (57.15 ± 9.53
cm). The weight is between 1.64 ± 0.15 kg. However, the study is applied at Nasser bin
Rashid Al Kharousi School in three times visit. Indeed, the first and second visits are
assigned to study the differences and relationships in the vertical jump results, which is
applied in this study –conducting three approaches (countermovement jump arm -CMJ
arm, countermovement jump -CMJ and squat jump -SJ) by using Optojump and Takei
devices. By doing so, we achieve the predictive equations for all tests from Takei device
to Optojump device. The third visit is assigned to the application of tests on outside and
different sample. The tests are applied to the two devices for the participants in the
study in order to compare the actual results and the predicted results using specific
arithmetic equations.
Results: The results show that there are statistically significant differences for vertical
jump tests. By using Optojump and Takei devices in the three conducts (CMJ arm, CMJ
and SJ), it shows high impact on Takei device. In addition to that, there is a strong
positive correlation between the vertical jump tests on two devices. Moreover, there are
no statistically significant differences between the actual results and predicted ones in
the vertical jump tests (p≤0.05).
Conclusion: The study concludes there are differences in vertical jump measurements
using two devices (Optojump and Takei devices). Actually, it shows obvious high impact
220

on Takei device. In fact, these differences in the measurements between the vertical
jump tests applied in the study created strong positive relationships in which predictive
equations are found. It shows that the prediction ratio was very high and the correlation
factor was high. The study uses the predictive equations of the measurement results at
the third visit in the Takei device to predict the results of participants in study on the
Optojump device. To sum it up, the results show that there are no statistically
significant differences between the real results achieved by the participants in study
when performing the vertical jump tests on the Optojump device and the predicted
results using predictive equations on the results that are obtained by using Takei device.
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POSTER #42
IS THE VERTICAL JUMP AN EASY TASK FOR THE YOUNG BASKETBALL
PLAYERS?
Francesca Policastro (1)| Stefania Zoia (1) | Agostino Accardo (2)

BACKGROUND.Children practice sports very soon in their childhood, for instance, preschooler children can already practice team sports like basketball or soccer. In this early
practice, the coaches train specific sport gestures, at the expense of fundamental motor
skills: the developmental motor prerequisites are not taking enough into account. For
instance, the young basketball players should be able to run and throw together, or to
shoot the ball by jumping.These are complex motor tasks, which require well-developed
fundamental motor skills and coordination.By considering the motor development, are
we sure that these children are all ready to face these kind of motor action?In this
study, we would like to answer to this question, by focusing on the jump capacity of a
sample of young basketball players.We describe the joints kinematic and the joint
activation pattern during a vertical jump.In order to evaluate the children’s vertical
jump kinematic (without the ball, or other distractors), we compare their motor pattern
to the mature adults’ one. In order to increase the developmental data on jumping
(literature is lacked), we are currently studying this ability in other peers, who are not
playing basketball.
MATERIALS.After the approval of the University Ethics Committee and the written
informed parental consent, 60 children aged between 8.3 and 12.6 years were recruited
(mean-age=10.52, SD=1.10); they were practicing basketball since at least 2 years. We
choose this age-band because these children are already playing matches, and should be
more prepared than the younger. The assessments occurred in a calm place in the
basketball gym, during the training. According to the coaches, one player exited from
the play to be assessed. The assessment was 10 minutes long. Through the digital
technology XSense Mtw Awinda Development kit-ii® the kinematics of the vertical jump
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were recorded. The examination of the jump followed a well-defined protocol for the
trials.
RESULTS.Considering the lack of evidence,children’s jump ability was compared to
Bobbert’s evidence about adults. The quantitative comparison (t-Test) demonstrates
significant statistical differences (at p<0.05) between adults and sporty children for
each joint, in each phase, except for the knee during the up-phase (p-value=0.285).By
considering also the adult correct joint activation pattern in the first down-phase (hip,
knee, ankle), only the 16.07% of the sample (9 children) is able to provide the
movement in the correct way. In most cases, the assessed young basketball players
commit heavy errors during the jumping preparation phase (like inverting ankle, knee,
hip).
CONCLUSIONS.The findings demonstrate, that these sporty children don’t perform the
jump similarly to the adults, even if the basketball practice confers them a certain
amount of experience. Our data provide evidence, that moving is not enough for
learning how to correctly move. For this, considering the development of the
fundamental motor skills in the young basketball players is necessary. Before facing
difficult tasks and gestures, these children should be able to perform in a correct way
easy motor tasks, like the vertical jump.
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POSTER #43
MONITORING POSTURAL CONTROL DEVELOPMENT IN CHILDREN USING
INERTIAL SENSORS: SHOULD WE ACCOUNT FOR BODY SIZE AND GENDER?
Maria Cristina Bisi | Rita Stagni

Background and aim
Recent literature highlighted the need of reference values for postural sway in children
[1,2]. Inertial sensors have been shown to be effective for evaluating postural sway in
elderlies and pathological populations [3]. Given their portability, their use can support
the definition of children postural sway reference values, facilitating the assessment and
the monitoring of postural control development. Despite the premises, influence of body
size and gender has to be investigated for a correct assessment of sway parameters in
children, as they are overlapping factors during maturation. This work aims at evaluating
the effect of height, weight, age and gender on postural sway parameters assessed using
inertial sensors, with the final goal of defining new reference values for preschool and
schoolchildren.
Methods
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Two groups of typically developing children participated in the study: A) 42 children
between 3 and 8 years of age; B) 50 8-year-old children (28M/22F). Postural sway
acceleration was measured for 40s in two conditions (eyes open/closed, EO/EC) by using
one inertial sensor (Opal, APDM, 128Hz) on the lower trunk [3]. Sway parameters were
calculated according to [3]: Jerk, DIST, Root Mean Square, Sway Path, Range, Mean
Velocity, Mean Frequency and Sway Area. Spearman correlations (significance level,
0.05) between sway parameters and age/height/weight were evaluated in both groups.
In B, gender differences were evaluated using a t-test (significance level, 0.01).
Results
In A) all extracted measures (except for MF) were negatively correlated with age, weight
and height in EO. The same trend was found for Jerk, PATH and AREA in EC.
In B), male and female participants resulted similar (no differences in age, weight,
height). Postural sway was significantly higher in male participants than in female ones,
particularly in EC condition. Postural sway (DIST, RMS, RANGE, AREA) resulted
significantly higher in EC than in EO condition, in males and not in females. Extracted
parameters did not correlate with weight and age. In EO, RMS and RANGE showed a
negative significant correlation with height.
Conclusions
Present results support the use of inertial sensors for the monitoring postural control
development, as they allowed identifying differences in postural sway parameters in
agreement with literature [1]. Two main messages can be drawn from this preliminary
investigation:
Scaling postural sway parameters to obtain non-dimensional results could hide
effective trend of postural development with chronological maturation. Unlike the
increase of sway parameters with adult’s height [4], the found correlations between
sway parameters and height were negative, as negative were the correlation with age.
Age reference values should take into account gender differences.
References
[1] Verbecque et al., Gait Posture 2016
[2] Verbecque et al., Gait Posture 2016
[3] Mancini et al, JNer 2012
[4] Chiari et al., Clinical Biomechanics 2002
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A DYNAMIC MODEL OF MOTOR INTERVENTION
Sophia Charitou | Dimitra Koutsouki | Katerina Asonitou

Children constantly interact with their environment in many playful, imaginative and
creative ways. Movement is an excellent way to introduce concepts, to build a broad
knowledge base and develop cognitive skills. Educational interventions in motor
development are seeking the nature of these interactions between children and their
environments in order to design programs in the same holistic way that human brain
functions.
The intervention model we are proposing consists by three interconnected domains. The
first domain refers to the knowledge base and is represented by the words «I KNOW».
Within this domain cognitive and movement schemata are accommodated and constantly
change the actual competence of each individual. The second domain refers to the
content of «who am I» and is called «I AM». Within the «I AM» domain we seek beliefs,
preferences, inclinations and the feelings experienced when involving in previous motor
experiences, which guide each step of the intervention programs. The third domain is
the «I DO» domain which refers to motor schemata and motor actions and comprises the
convergence point between the actual and perceived motor competence. The epicentre
of the areas where the three domains overlap with each other consists of all motor
schemata and mental representations at each stage of development. It is the epicentre
that intervention aims at and this area is developing in a spiral way to mature cognitive
and motor development.
This intervention model depends on factors like age, experience, social and cultural
conditions, family functions and expectations etc. It is the quantity and quality of the
cognitive- motor schemata comprising early motor development that this intervention
model aims at.
It is the plethora of variable learning experiences that built cognitive- motor schemata
which enriches children’s motor behaviour. It is to learn more than one movement
problem solving skills. Teaching and instruction of motor behaviours in pre-schoolers
need to aim beyond the acquisition of motor patterns. Children need to acquire selfconfidence, creativity and independence through movement.
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POSTER #45
BASIC MOTOR COMPETENCIES: CZECH AND SLOVAK PERSPECTIVES
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Petr Vlček (1) | Dana Masarykova (2) | Jan Vašíčková (3) | Jaroslav Vrbas (1)

The poster presents perspectives on the concept of basic motor competences of two
countries with a common history and with different approaches to designing the national
curriculum. The issue is set in the current situation of PE curricular development in the
Czech Republic and Slovakia, as the emphasis on the development of competencies as a
learning output is significantly promoted in both countries. Different concepts and
approaches, however, are applied in the designed form of the curriculum and, above all,
they are not being implemented and evaluated in the current teaching practice. The
BMC-EU project, in which both countries are actively involved, creates an important
opportunity to launch a debate with the Czech and Slovak expert public on PE
competencies. Measurement in both countries uses a unified methodology, and the
comparison of selected basic motor competence using the MOBAK 1-2 and MOBAK 3-4
test instrument is presented. Feedback on the course of the measurement and specific
findings on the level of monitored competencies are the starting points for further
discussion on this PE concept and its potential variability. In conclusion, several
problematic areas are presented, related to the motor competences in the PE
curriculum and its acceptance by representatives of the teaching profession.
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POSTER #46
VALIDITY, RELIABILITY AND SENSITIVITY OF A COST-EFFECTIVE, PORTABLE
EMG-BIOFEEDBACK DEVICE
Reza Koiler (1) | Elham Bakhshipour (1) | Kimberly Milla Ceja (1) | Nancy Getchell (1,2)

EMG-Biofeedback is a promising, non-invasive and effective treatment for improving
motor control in children with developmental disabilities. EMG-Biofeedback may lead to
muscle strengthening, Improved phasic and tonic muscle activity, improved ambulation
and fine motor control and potentially cortical reorganization and brain plasticity. One
confining factor that may have prevented the wider clinical adoption of EMGBiofeedback is the specialized and bulky equipment that has limited the use of this
technology to highly specialized clinics and laboratories. mTrigger is a cost effective, 2
channel, portable EMG-Based-Biofeedback device that pairs with cellphone and provides
real-time auditory and haptic feedback on designated levels of muscle activation. In
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order to test the feasibility of mTrigger as an EMG-Based-Biofeedback device in children,
mTrigger was used alongside a 2 Channel DELSYS Bangoli system to record medial
gastrocnemius activity in healthy adults as they performed various skills with a wide
range of temporal and magnitude characteristics commensurate with a pediatric
population. Frequency response, magnitude response, minimum detectable force and
draft was analyzed. EMG and mTrigger data was collected while subjects performed:1Isometric plantarflexion at fixed and increasing torque levels for each block starting
from 8 N.M, hill rise up to 90 bits per minute(BPM) with both legs in a standing position
and walking on a treadmill at increasing speeds from (1-4 KM/H). Subjects returned
after 1 week to perform the same activities again. Our preliminary results indicate
that:1- During Isometric Plantarflexion, mTrigger signal was able to detect the 3 distinct
burst of activity starting form 10 N.M. 2- During Isometric Plantarflexion mTrigger signal
was able to detect increasing torque in consecutive blocks once it reached the minimum
threshold.3-During Hill rise condition mTrigger was able to detect distinct bursts of
activity up to 90 BPM. 4- mTrigger signal displayed the same number of peaks as in EMG
signal of plantar flexors (Push-off Phase) recorded by DELSYS system in the walking
conditions.5- mTrigger did not show signal draft in the tested period of 5 minutes. Our
preliminary results indicate that mTrigger signal is suitable for capturing the temporal
and magnitude characteristics of muscular activity common in most pediatric
populations and support the possibility of using mTrigger as a home-based or clinical
training device for improving motor control in children.
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POSTER #47
PRELIMINARY ITALIAN VALIDATION OF THE TEST OF GROSS MOTOR
DEVELOPMENT–THIRD EDITION
Carlevaro, F. (1) | Magistro, D. (2) | Piumatti, G. (3) | Magno, F. (1) (4) | Bardaglio, G. (4) |
Simon, M. (1) | Musella, G. (1) (4)

Gross motor skills are a fundamental element of child development. They can be defined
as goal-directed movement patterns involving large whole-body movements, locomotion,
and whole body stretches.The assessment of gross motor skills among children can
provide important indication to identify possible motor delays so to appropriately design
programs aimed at improving motor competency. The aim of this study was to perform
a validation of the TGMD-3’s in a large sample of Italian pre- and primary school
children(N = 5238; Mean age = 8.40, SD = 1.98, Range = 3–11; females = 48%). This study
is part of a longitudinal project called “Benessere in Gioco” (FAB, CR Asti). The test of
Gross Motor Development-3 (TGMD-3) is a widely adopted instrument to measures gross
motor skills among children. The TGMD-3 divide fundamental gross motor skills across
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two domains: locomotor skills and ball skills.The participants completed one practice
trial and two formal trials. The scores of the two formal trials were used for the
evaluation. Eachchild’s performance was simultaneously observed by two independent
testers (agreement over 95%). Factorial validity and test-retest reliability were tested.
Explorative and confirmatory factorial analyses confirmed the two-factor structure of
TGMD-3. Factor loadings were all significant at <em>p</em>< .001. Results showed
strong positive significant results between the test and retest of sub scale of the TGMDwith a range of ICC values between .967 and .9903 for each age group from 3 to 11 years
old. These results highlight the strong construct validity and reliability of the TGMD-3 to
measure gross motor skills in children across age groups. TGMD-3 allows us to measure
children’s competence in a specific skill, sub-scale and total test. The use of TGMD-3
might help the development of physical activity programs addressing specific children’s
needs and to support curricular decisions in schools.
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POSTER #48
LONGITUDINAL INVESTIGATION OF TWO FUNDAMENTAL MOTOR SKILL
ASSESSMENTS IN PRESCHOOL CHILDREN
E. Kipling Webster (1) | Alex C. Garn (1) | Chelsea L. Kracht (2) | Amanda E. Staiano (2)

Fundamental motor skill (FMS) development is a critical component in early childhood;
higher competence in FMS is associated with a plethora of benefits for lifelong health.
Understanding FMS through multiple avenues of assessment, such as process- and
product-oriented assessments, can provide a differentiated and potentially more holistic
way of viewing FMS. Additionally, measuring FMS across multiple time points can
illuminate how these skills change over time. Therefore, the purpose of this study was to
investigate the relationship between two FMS assessments longitudinally in preschool
children. Participants were part of a larger study investigating health policies in ten
early childcare centers, randomly stratified by socioeconomic status in the Southeastern
region of the United States. Preschool children were assessed twice between December
2016 and May 2018. One hundred and sixty preschool children were enrolled in time
point one (T1: Mage = 3.98 + 0.65 years, 51% male) and 89 were followed up one year
later (T2: Mage = 4.63 + 0.61 years; 75% male). Two FMS assessments were used, the
Test of Gross Motor Development – 3rd edition (TGMD-3; process-oriented) and the
Movement Assessment Battery for Children – 2nd edition (MABC-2; product-oriented).
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Both assessments were administered using standardized protocols outlined in each
respective manual. The TGMD-3 assessments were video recorded and analyzed by
trained research assistants who established 95% reliability with an expert coder; 50% of
the data were coded independently. The MABC-2 was administered in the field; 50% of
the data were coded independently. Raw scores, standard scores, and percentiles will
be used for data analysis for both assessments. Linear path analyses will be used to
investigate the relationship between the TGMD-3 and MABC-2 at T1, T2, and the
interaction between the two time points. It is hypothesized that the TGMD-3 and MABC-2
will not be related as they measure different aspects of FMS, although some overlap will
be seen for the ball skills subscale (TGMD-3) and the aiming & catching subscale (MABC2) as well as locomotor skill subscale (TGMD-3) and balance subscale (MABC-2). Across
time, it is hypothesized that both assessments will show increases in FMS competency,
although these trajectories will differ between product- and process-oriented
assessments. Examining FMS competency using multiple assessment tools across two
time points might better shed light on the relationship of FMS to health aspects across
the lifespan. This research may be used to create and tailor effective interventions for
improving FMS competency in a developmental context, particularly in early childhood.
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POSTER #49
RELATIONSHIPS BETWEEN DIFFERENT TOOLS THAT MEASURE MOTOR
COMPETENCE
Cattuzzo Maria Teresa (1) | Soares Paulo C. Wauthier (1) | Da Silva Matheus F. Cavalcante (1) |
Feitoza Anderson H. Pereira (1) | Da Silva Jr. Josael Pereira (1)| Souza, Cleverton, Jose F.
(1)(2)

At present, the definition of motor competence (MC) still seems to be very elusive
among researchers in the field of human movement sciences. Also, different tests
batteries or individual motor skills have been presented to operationalize the MC
phenomenon and it is urgent to examine the associations between them. The aim of this
study was to investigate the relationship between child performances assessed by TGMD2 (Ulrich, 2000) and TMC (Sigmundsson, Loras & Haga, 2016) batteries and Supine to
Stand postural righting skill - STS task (Nesbitt et al., 2017). Eighty-seven healthy
children (boys = 51.7%), students from a public school in the city of Recife, PE, Brazil,
voluntarily participated in this study (age mean = 8.79 ± 0.7 years; body mass = 37.61 ±
10.14 Kg; height = 140.0 ± 8.47 cm; BMI = 18.97 ± 3.92 kg/m<sup>2</sup>); they had
computed the raw scores on object control (OC), locomotion (LOC) skills and the total
TGMD-2 score; the time in seconds to placing legos in the box (right and left hands - PL);
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to build lego towers (BT), toe heel to walk (THW) and walk/run around corners (WRun)
and the total time of the TMC; The execution time in the STS Task (s) was also
measured. TGMD-2 decoding was blind; Raw scores were transformed into Z-scores and
correlations were tested. The results showed that there was a direct relationship, of
weak to moderate magnitude, between STS task time and TGMD-2 total score (rho =
0.271; p≤0.05); When the relationships between skill categories were observed, there
was a direct relationship of weak to moderate magnitude between LOC skill score and
STS time (rho = 0.308; p≤ 0.01), and with BT (rho = 0.211; p≤ 0.05); between the OC skill
score with PL (rho = 0.230; p≤ 0.05) and BT (rho = 0.275; p≤ 0.01); There was also a
weak to moderate magnitude correlation between the total TGMD-2 and the skill to PL
(rho = 0.215; p≤ 0.05) and BT (rho = 0.276; p≤ 0.01) from TMC. The findings of this study
allow us to conclude that those tools that measure MC do not seem to correspond very
much to each other, which may reveal that they expose different facets of the MC, a
complex phenomenon.
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POSTER #50
ASSOCIATION OF BIOLOGICAL MATURATION WITH MOTOR COMPETENCE
AND MOTOR DEVELOPMENT IN AUSTRIAN MIDDLE SCHOOL STUDENTS
Clemens Drenowatz (1) | Klaus Greier (2,3)

BACKGROUND: Motor competence is an important component in the facilitation of an
active lifestyle. In addition to behavioral and environmental aspects motor competence
as well as motor development is influenced by biological constraints. The variability in
biological maturation, particularly during adolescence, may have important implications
for motor development and subsequent lifestyle choices. This prospective observational
study, therefore, examined differences in motor competence and motor development by
maturity status in Austrian adolescents.
METHODS: A total of 212 (59% male, 10.8±0.5 years of age at baseline) Austrian middle
school students completed annual measurements over a period of three years. Every fall
participants completed the German motor test (Deutscher Motorik Test, DMT6-18),
which consists of 8 test items that assesses endurance, strength, strength endurance,
power, speed, agility, flexibility and balance during a regular physical education class.
At the same time anthropometric measurements were taken and used to calculate
maturity offset. Sex-specific sample tertiles were subsequently established based on the
estimated age at peak height velocity, which has been shown to coincide with the onset
of puberty.
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RESULTS: Earlier maturation, indicated by a younger age at peak height velocity, was
associated with higher body weight (Pearson r<sub>girls</sub>= -0.395; Pearson
r<sub>boys</sub>= -0.369; p<0.001). Further, earlier maturation was associated with
lower motor competence in boys and girls but these associations were limited after
adjusting for differences in body weight. Longitudinal results showed a significant
weight gain (∆BMIPCT=2.3±7.1, p=0.042) and impaired motor development in late
maturing boys (∆z-score= -0.7±1.9, p=0.022). In girls weight gain was significant in early
maturers (∆BMIPCT=2.4±6.0, p=0.046) but there were no differences in motor
development across maturity tertiles. Across the entire sample there was a significant
decline in endurance capacity from the ages 11 to 13 while agility increased.
CONCLUSIONS: The results of this study confirm the previously reported association
between biological maturation and body weight, which also affects motor competence.
Nevertheless, late maturing boys appear to be at a greater risk for excess weight gain
and impaired motor development while the association between weight change and
motor development was less clear in girls. Of additional concern is the decline in
cardiorespiratory fitness already during early adolescence as low cardiorespiratory
fitness is associated with an increased risk for various chronic diseases later in life. With
various lifestyle habits being established during puberty, this may be a particularly
vulnerable period for the promotion of an active and healthy lifestyle. Differences in
biological maturation, however, may warranted a more individualized approach with a
special emphasis on late maturing boys.
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EFFECTS OF A CREATIVE DANCE INTERVENTION ON THE SOCIAL AND
MOTOR SKILLS OF CHILDREN WITH AUTISM SPECTRUM DISORDER
Anjana Bhat (1) Peace, I (2) Manders, E.

| (1) Overby, L. (2)

Children with Autism Spectrum Disorder (ASD) often receive Applied Behavior Analysis
(ABA) interventions that are quite sedentary and focus on improving the child’s
behavioral and academic skills. Our lab has focused on the effects of various creative
interventions such as rhythm or robotic intervention contexts to promote social and
motor skills of children with ASD (Srinivasan et al., 2015, 2016).
In the current study, we used creative movement/dance to facilitate social
communication, motor, and everyday functional skills in children with ASD. We
hypothesized that children with ASD will display improved social communication skills
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(smiles, verbalization quality/quantity) post-intervention and that children with ASD will
display improved motor performance (movement accuracy) post-intervention.
This intervention was implemented in 8 weeks, 2 sessions per week, with thirteen
children with ASD between 6 and 14 years of age. Each session illuminates dance
concepts that are intended to benefit this population, including flow, weight, energy,
space, level, size, pathway, direction, speed, rhythm, balance, and body shapes.
Children with ASD displayed improved spontaneous verbalization as well as increased
smiling as well as greater imitation accuracy.
Conclusions: Following the dance intervention, children with ASD showed more positive
affect, greater spontaneous and responsive verbalizations as well as improved imitation
accuracy.
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POSTER #52
A FEASIBILITY STUDY OF A MOVEMENT-ORIENTED GAMES BASED
ASSESSMENT (MOGBA) RESOURCE FOR 8-12 YEAR OLDS IN NIKE’S GLOBAL
COMMUNITY PROGRAMMES
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Morley, David (1) | Thornton-Bousfield, Kate (2) | van Rossum, Tom (3) | Ogilvie, P (3) | Rudd,
James (4)| Miller, Andrew (5) | O\'Connor, Donna (6) | Harvey, Stephen (7) | Issartel, Johann
(8)

The aim of this global project, designed in partnership between Sheffield Hallam
University, the Youth Sport Trust and Nike was to design and assess the feasibility of the
Movement Based Games-oriented Assessment (MOGBA) scheme, that would provide
practitioners with 14 games and associated assessment criteria to assess the Specialised
Movement Skills (SMS) of 8-12 year old children.
It is broadly accepted that Fundamental Movement Skills (FMS) developed in early
childhood, most typically between 4-7 years of age, form the foundation for future
sports participation (Hands et al., 2012; Barnett, Stodden et al. 2016) and the
development of Specialised Movement Skills (SMS) (Gallahue et al., 2012). FMS are
grouped into three sub-categories of skills: stability (e.g. one leg balance, walking along
a line), object control (e.g. overhand throwing, kicking a ball) and locomotor (e.g.
running, hopping, skipping) (Gallahue, Ozmun, & ; Goodway, 2012).
According to Gallahue et al. (2012), following maturation in the FMS phase, children
progress onto the SMS phase. SMS are mature stability, object control and locomotor
movements that have been refined and combined to form complex movement skills.
Examples of this would be the progression from a two-handed throw to a chest pass in
basketball, stationery control of a ball to running and dribbling with the ball in soccer
and an overarm throw leading to the overhead smash in badminton. Within the
specialised movement phase, improvements are seen in the way in which the child
performs the movement skill or pattern with greater accuracy, co-ordination and control
(Gallahue et al., 2012).
There exists a broad range of delivery resources and assessment tools to develop and
assess children’s FMS. The recent acceleration of perspectives related to the
development of physical literacy provides a platform for the contextualisation of
children’s FMS in relation to a broader, lifelong perspective (Whitehead, 2010). Whilst
practitioners seem well supported in developing children’s FMS, albeit less so in terms of
assessing such skills, the level of understanding of supporting a child’s SMS is
significantly underdeveloped.
40 practitioners from the UK and USA participated in a six-week feasibility phase using 6
games specifically selected from the MOGBA scheme to establish continuity of children’s
movement development throughout the scheme in relation to the three movement
categories of stability, object control and locomotion. Surveys and focus groups were
used to assess the feasibility of the games in assessing children’s SMS in relation to an
adapted feasibility framework developed by Bowen et al. (2009) within the domains of
acceptability, demand, implementation, practicality, adaptation, integration and
expansion. Findings revealed practitioners’ perceptions of the feasibility of the MOGBA
scheme in assessing 8-12 year old children’s SMS.
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EVALUATION OF FUNDAMENTAL MOVEMENT SKILLS(FMS) INTERVENTIONS
VIA THE UK MEDICAL RESEARCH COUNCIL (MRC) PROCESS EVALUATION
GUIDANCE: A SYSTEMATIC REVIEW
Ma, Jiani (1) | Eyre, Emma (1) | Barnett, Lisa.M. (2) | Lander, Natalie (2) | Salmon, Jo (2)|
Duncan, Michael (1)

Objective: Fundamental Movement Skills (FMS) interventions are widely used to improve
FMS proficiency and its health-related outcomes for children and adolescents. Previous
reviews reported that the efficacy of FMS interventions are highly variable and
interventions have limited scalability and sustainability. An identified limitation of the
existing reviews of interventions is the lack of reporting around process evaluation. This
review aims to establish the current state of the evidence related to process evaluation
in FMS interventions using the UK Medical Research Council (MRC) guidance, which
advances the understanding of the ‘true’ intervention effects and the translatability of
the research into health promotion practice.
Data extraction: This review protocol is registered in PROSPERO (CRD42019124412). We
searched seven electronic databases for controlled FMS interventions targeting typically
developing youths (5-18 y) measuring at least one FMS outcome published until Feb
2019. Title/abstract screening and full-text screening against inclusion/exclusion
criteria are currently carried out independently by two reviewers, with disagreement
resolved through consultation with a third reviewer. All included studies will be subject
to a two-phase analysis. The following procedures will be conducted by the lead author
with 100% being double checked for consistency by a second reviewer. Phase 1:
Deductive coding guided by the MRC guidance will be used to determine the presence
and absence of process measures of each included study. Intervention studies reporting
process evaluation measures identified in this phase will proceed to Phase 2. Phase 2:
Process evaluation measures in the following three domains as described in the MRC
guidance: implementation, mechanism of change and contextual factors will be
extracted. Relevant data will be sought by contacting authors if not reported explicitly
in an article. Study quality will be assessed using Cochrane Collaboration’s risk of bias
tool.
Data synthesis: In Phase 1, the frequency of intervention studies reporting process
measures will be counted to establish the current extent of reporting process evaluation
in FMS intervention studies. In Phase 2, we will undertake a narrative approach to
synthesizing data. An information matrix will be generated to link all process measures
to the intervention outcome to examine the association between intervention outcome
and factors related to process evaluation. More specifically, implementation factors will
be summarized to explain the link between the levels of implementation to the
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intervention outcomes. Contextual factors that affect implementation will be compiled
and grouped into barriers and facilitators to the implementation. Various causal models
that are used in intervention design will be drawn into a table for frequency counts, and
to examine if there are any deviations (from the original mechanism) assessed and
appeared in the interventions.
Results: After de-duplication, 4605 abstracts were identified. The review commenced in
Feb 2019, with an anticipated completion date in Feb 2020. Results will be outlined
during presentation of this abstract.
Conclusion: This is the first study to examine and synthesize evidence on process
evaluation to provide useful recommendations for the development and evaluation of
FMS interventions. Our review also serves as a call to action for better practice in
reporting FMS interventions.
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PRIMARY SCHOOL TEACHERS' KNOWLEDGE OF CHILDHOOD FUNDAMENTAL
MOVEMENT SKILLS AND PERCEPTIONS OF A SCHOOL-BASED ASSESSMENT
Eddy, Lucy H. (1) | Hill, Liam J.B. (1) | Preston, Nick (2) | Mon-Williams, Mark (1) | Bingham,
Daniel D. (2)

Fundamental Movement Skills (FMS) are a core group of motor skills that act as ‘building
blocks’ in the learning of more complex movements, thus facilitating participation in
physical activity. Research suggests large proportions of school-aged children are unable
to perform age-appropriate FMS, leading to calls for more routine school-based
screening of children’s FMS to help identify those in need of additional support.
However, there is limited research exploring teachers’ knowledge and awareness of FMS,
and their openness to school-based FMS assessments- factors that are potential barriers
to any such initiatives. This research therefore aimed to (1) ascertain primary school
teachers’ knowledge about FMS and the importance of these skills for childhood
development, and (2) understand what factors influence teachers’ views on the
acceptability of school-based FMS assessments. Data were collected using a brief online
questionnaire (approximately 10-15 minutes to complete), which was advertised on
social media sites and via contacts within local schools and the Department for
Education. The questionnaire was developed using expert opinion (public health,
psychology and physical activity researchers) and the COM-B Behaviour Change Model.
Questions explored primary school teachers’ capability (e.g. knowledge of FMS),
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opportunity (e.g. time available to test FMS) and motivation (e.g. how beneficial they
believe knowledge of their pupils’ FMS ability would be for their teaching) to assess FMS.
Due to the limited research in this area, no apriori hypotheses were tested, with results
being descriptive in nature. To date the questionnaire has had 360 responses.
Preliminary analyses revealed that the sample included Teachers (n=297; 82.5%),
Teaching Assistants (n=10; 2.8%), Headteachers (n=7; 1.9%) and Special Educational
Needs Coordinators (n=21; 5.1%). When asked to select the types of skills/activities that
comprise FMS from a list, participants wrongly identified skills 731 times (25% of
responses). Perceived knowledge of FMS did not appear to mitigate wrongful
identification as the error rate for the 21 respondents (5.8% of the sample) who stated
they were ‘very knowledgeable’ about FMS was 22.9%. Potential barriers to
implementing FMS assessments in schools were identified in the data; 63.6% of
respondents thought that testing FMS in schools would increase workload stress; 75% of
respondents were not confident that Senior Leadership in their school would support
assessing FMS; 48.6% of the sample believed that a FMS assessments should take less
than 10 minutes per child. However, 71% believed a FMS assessment would be able to
identify children who needed additional support, and when asked how likely they would
be to utilise a FMS assessment if they had training and support available, the response
was positive –66.1% indicated they would be 'likely' or 'extremely likely' and only 6.7%
responded with 'unlikely' or 'extremely unlikely'. These results summarise the first 6
weeks of data from an ongoing 5 month period in which the questionnaire will be online
(concluding June 2019). The results demonstrate that primary school teachers’
knowledge of FMS is limited but that with appropriate training, engagement and
accommodations, teachers could be convinced that a routine school-based FMS
assessment would be viable and beneficial.
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THE REFINEMENT AND DEVELOPMENT OF THE PROJECT FLAME MOVEMENTORIENTATED INTERVENTION IN IRELAND
Donovan, Brian (1) | O'Brien, Wesley (1) | Belton, Sarahjane (2)

Background: Project FLAME (fundamental and functional literacy for activity and
movement efficiency) is a movement-orientated Physical Education (PE) based
intervention programme that seeks to address the low motor skill deficiency, found
amongst early Irish adolescent youth. Recent research in Ireland has demonstrated that
Irish adolescent youth are not capable of performing basic movement skills and patterns,
which are strongly associated with increased physical activity participation across the
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lifespan. Project FLAME is developing concurrently with a significant period of reform in
Irish PE curricula, with an emerging educational emphasis on the holistic development of
students’ wellbeing.
The purpose of this study is to evaluate the effectiveness of the Project FLAME
intervention in a randomised control trial setting.
Methods: Three hundred and sixty-three participants (age 12 to 15 years old), between
first to third year, have been selected from six urban secondary schools in County Cork
(Ireland), as part of this randomised controlled trial (RCT). Three intervention and three
control school populations were identified and matched by gender and socioeconomic
status profiles. Objective measurements of actual and perceived motor competence,
alongside standard height and weight measurements, will be assessed in the schools
during a double PE class period at three separate stages: pre-intervention (February
2019), post-intervention (May 2019) and at follow-up retention phase (October 2019),
using established protocols (Test of Gross Motor Development-2, Functional Movement
Screen™ & ; Modified Physical Self-Confidence Scale). Focus groups with teachers and
students will be carried out at both pre, and post-intervention stages. Participants in
receipt of the intervention will receive an 8-week tailored PE-based programme,
delivered by their specialist PE teachers. Intervention school PE teachers will be
equipped with a hardcopy and digital handbook, designed to develop a broad and
balanced range of movement skills and patterns. Intervention schools will also receive
the ‘Kinaesthetic Classroom’ instructional videos, which provide pedagogically informed
movement-based activities, for traditionally taught classroom-based lessons.
Discussion: PE is an essential avenue through which movement can be taught and
developed for adolescent youth. This iteration of Project FLAME, as part of the RCT,
aims to actively involve adolescent youth and their PE specialist teachers in the
development of holistic motor competence. The instructor handbook has been
developed through prior focus groups with teachers for ease of use as a tool of
instruction featuring skill cues for all 17 movements and QR code links to over 50 videos
demonstrating suggested activities which develop the 17 movement skills that can be
included in any PE lesson as well as links to the 'Kinaesthetic Classroom' videos.
Attached: Snapshots of the Instructor Handbook.
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PROJECT FLAME- A SCHOOL FRIENDLY APPROACH TO HOLISTIC MOTOR
COMPETENCE DATA COLLECTION
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Introduction: Irish research has demonstrated that adolescents possess low levels of
basic movement skills and patterns. This study will seek to outline the data collection
process of Project FLAME (Fundamental and Functional Literacy for Activity and
Movement efficiency), an Irish Physical Literacy initiative, specifically targeting the
improvement of motor competence amongst early Irish adolescent youth. Project FLAME
expands upon the definition of motor competence inherent to physical literacy, by
examining functional movement patterns.
Methods: This iteration of the project involved 6 post-primary schools (2 same-sex boys,
2 same-sex girls, 2 mixed lower socio-economic settings; n=363) Data collection included
10 fundamental movement skills (FMS), 7 movement patterns of the Functional
Movement Screen (FMS™), height and weight data collection, in addition to the
completion of a Perceived Motor Competence (PMC) and physical activity (PA)
questionnaire. The ten FMS were selected from three distinct testing batteries, the Test
of Gross Motor Development (skip), the Test of Gross Motor Development-2 (run,
horizontal jump, two-handed strike, stationary dribble, catch, kick and overhand
throw), and the Victorian Fundamental Movement Skills Manual (balance and vertical
jump). The FMS™ assesses multiple areas for function and movement quality across 7
assessments as follows: Active-straight leg raise, trunk-stability push-up, in-line lunge,
shoulder mobility, deep squat, rotary-stability, hurdle-step.
The combined 17 actual movements from FMS and FMS™, and height/weight assessment
were divided into 5 stations. All stations were completed within a 2-hour indoor Physical
Education hall class. During each data collection session, a minimum of five trained
researchers were present. All researchers were undergraduate or graduate Physical
Education teachers who received a comprehensive 90-minute workshop on data
collection principles, and an associated training handbook, outlining the same. The
Principal Investigators created a WhatsApp messaging group for researchers, through
which stations were allocated. Actual movement assessment data were recorded on
Apple iPads, which were placed on fixed stands. Videos were subsequently transferred
to externally safe and secure hard drives.
The PMC questionnaire consisted of 17 Likert-scale questions, each question
corresponding to a movement assessed in testing, and accompanied by a photo of the
movement. Participants graded their movement ability, having completed an individual
movement, on a 1-10 scale. The self-report PA questionnaire was conducted after
movement skills testing.
Discussion: This study outlines the potential for a comprehensive number of movement
skills, self-report PA, and PMC data to be collected within an achievable timeframe for
researchers, or practitioner pedagogues. The process demonstrates the capacity to
assess multiple markers of physical literacy, specifically motor competence, in a
practical manner for practitioners, while retaining student engagement. This research
makes concurrent work in the field of motor competence accessible and amenable to
pedagogues, with potentially significant impact to secondary school students. In an Irish
context, where student assessment is key to secondary school PE for the first time, the
study illustrates how digital technology can be seamlessly integrated into classroom
teaching to assess components of physical literacy.
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ASSOCIATION BETWEEN PROCESS AND PRODUCT PERFORMANCE OF SUPINETO-STAND IN OLDER ADULTS
Camila de Santana Mota (1,2) | Santana, Frederico S.(1,2) |Cattuzzo, Maria T. (3) | Safons,
Marisete P. (1)

INTRODUCTION – Supine-to-Stand (STS) task is a practical and validated screening test of
motor functional competence of all life-span. The performance on this task can be
measured by the process (related with the motor forms founded for achieving an
objective) and product (generally, related with the use of knowing units of measure like
time to perform the movement in seconds). OBJECTIVE – To associate process and
product performance of STS task in older adults. METHODS – Older adults were recruited
in a convenience sample, aged ≥ 60 years old and free of dementia or any kind of
osteoarticular difficulties to perform STS task without assistance. All volunteers signed a
consent informed and the study was approved by the local Institutional Ethics
Committee. For the STS task data collection, the individuals were asked to adopt the
supine position with the head and backs touching the ground on a rubber mat, arms and
legs extended. After a command, the elders must to assume the stand-up position and
touch a point marked on the wall at the eye level. Product performance was measured
by the time to perform the task in seconds, as soon as, process performance was
determined by the identification and the sum of the components of movement,
described previously for Schwikert et al. (2015). Descriptive data was showed by mean ±
standard-deviation and by absolute and relative frequencies. Since the not normal
distribution of the sample, the correlation was calculated by Spearman Test and
comparison between groups (separated in better and worse performance according to
the median of the sum of components of movements) evaluated by Mann-Whitney Test,
with significance level adopted p ≤ 0.05. RESULTS – the sample was composed of 54
older adults (42♀; 12♂), aged 70 ± 7.26 years; body mass index 26 ± 5.73 kg/m2. The
process performance was considered satisfactory when the volunteers reached eight or
fewer components of movement (67%), as soon as, not so satisfactory performance
determined when was reached more than eight components (33%). The product
performance showed 5.71 ± 3.44s, being 4.29 ± 1.06s for the better performance group
and 7.41 ± 5.26s for the worse performance group (p = 0.005). The Spearman test results
demonstrated a weak correlation (r = 0.479) between STS performance measures (p <
0.001). CONCLUSION – STS process and product variables showed an independent
behavior in motor functional competence evaluation of older adults. Therefore, both
measures must be considered in a complementary way when this task is used.
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SELF-PARENT-AND METAPERCEPTIONS AND THEIR RELATIONSHIP WITH
LOCOMOTOR SKILLS FOR INDIVIDUALS WITH VISUAL IMPAIRMENTS - A PILOT
STUDY
Stribing, Alexandra | Brian, Ali

Background: Historically, self-perceptions of motor skills influence physical activity
behaviors and relate with actual motor skill competence for children with and without
visual impairments. Parents are important choice agents in children with visual
impairments’ lives, though; it is unclear how parents influence the motor skills of
children with visual impairments. However, given the unique relationship between
parents and children with visual impairments, it is important to explore how parent
perceptions as well as metaperceptions predict actual motor competence. In tangent
with parent perceptions, children’s metaperceptions (what children think their parents
think about their motor competence), are hypothesized to be important factors. Yet, to
our knowledge there is no evidence to support the above claims for children with visual
impairments. The purpose of this study was to examine how perception (selfperceptions, parents’ perceptions, metaperceptions) predicts actual motor skill
competence above and beyond age, sex, and degree of vision for children with visual
impairments. Methods: Participants, ages 10-19 years (N = 19; Mage = 14.2 years, SD =
2.4 years), were recruited from educational sports camps for children with visual
impairments. Children completed The Test of Perceived Physical Competence for Visual
Impairment (TPPC-VI), metaperception questionnaire, as well as the locomotor subscale
of the TGMD-3. Participants’ parents completed the parent perception questionnaire. All
assessments occurred within seven days. A two-level hierarchical linear regression
explored which factors predicted actual motor competence. Level-one predictors
included age, sex and degree of visual impairment. Level-two predictors added self-,
meta-, and parent-perceptions of motor skill competence. Results: The purpose of this
study was to determine if perception (self-, meta-, and parent-perceptions) predicted
actual motor competence above and beyond known correlates (e.g., age, sex, and
degree of vision). Results from the hierarchical regression revealed that selfperceptions, parent perceptions, and metaperceptions significantly explained an
additional 47% (F(3, 11) = 8.96, p = .003; DR2 = .47) of the total 70% variance (F(6, 11) =
7.67, p = .002 ; adjR2 = .70) in actual motor competence, above and beyond age, sex,
and degree of vision (F(3, 14) = 2.36, p = .116 ; adjR2 = .19). Parent perceptions (b
= .72, p = .002), self-perceptions (b = .39, p = .025) and degree of vision (b = .43, p
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= .009) were significant, while metaperceptions (b = -.36, p = .054) were not.
Conclusions: Parents and self-perceptions of motor competence have a significant
impact on actual motor competence in children with visual impairments. Parents play a
critical role in a child with a visual impairment’s life, pertaining to motor skill ability.
Future research should include a bigger sample size and use both object control and
locomotor subscales of the TGMD-3.
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RELATIONSHIPS BETWEEN MOBILITY AND BASIC MOTOR COMPETENCIES IN
KINDERGARTEN AGE
Dincher, Andrea | Schwarz, Markus | Wydra, Georg

Background
The mobility of a child is an important health criterion. Being mobile means that one
can move oneself and objects. This enables the child to participate in everyday life
(participation) (Hollenweger, & ; Kraus de Camargo, 2013). The model of basic motor
competencies (MOBAK), through which the child can participate in the culture of sport
and movement, also shows a similar approach (Kurz, Fritz, & ; Tscherpel, 2008). Due to
the similarity of these two concepts, it will be examined to what extent they are
connected.
The degree of mobility of the child will be determined with the newly developed
Screening Timed up and Go-Test for 4 to 6-year-old children (TUG 4-6). This is based on
the ICF-CY and includes tasks from the two categories "moving oneself" and "moving
objects" (slalom running, climbing, crawling, maneuvering a medicine ball with the
lower extremities and transporting a medicine ball with the upper extremities). The ICFCY as the basis of this procedure creates a uniform language between educators,
paediatricians and therapists (Dincher, 2018; Dincher et al., 2018; Dincher et al., 2019).
The MOBAK-KG concept is used to check the degree of basic motor competencies. This
also includes tasks in the areas of "moving oneself" and "moving objects" (balancing,
rolling, jumping, running and throwing, catching, bouncing, dribbling) (Herrmann,
Ferrari, Wälti, Wacker, & ; Kühnis, 2018). 86 children aged 3 to 6 years (4.73 ± 1.0
years) from various kindergartens in Saarland took part.
Results
Correlations between total time and total score of TUG 4-6 and total score of MOBAKKG: r = -.55*** (time) and r = .55*** (points)
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correlations of time (t) and score (s) "moving oneself" (one) and "moving objects" (obj) of
TUG 4-6 with the total score "moving objects" (mobj) and "moving oneself" (mone) of
MOBAK-KG: r = -.54*** (tone with smone), r = .41*** (sone with smone), r = -.44*** (tobj
with smobj) and r = .41*** (sobj with smobj)
Discussion
The highly significant, predominantly medium-strong correlations show that the
concepts of TUG 4-6 and MOBAK-KG are indeed similar, with the correlations of the
scales "moving oneself" tending to be higher than those of the scales "moving objects".
This can be explained by the rapid development both in the field of motor skills and
abilities and by the variability of motor development in this age range (Roth, & ; Winter,
2002; Winter, & ; Hartmann, 2007).
Conclusion
Due to the described connections, the TUG 4-6 can be used as a screening before the
MOBAK-KG in order to obtain first indications of restrictions of the child.
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INFUSING MOVEMENT ANALYSIS SKILLS WITHIN A PHYSICAL EDUCATION
TEACHER EDUCATION PROGRAM
Baert, Helena | Tepfer, Amanda

In physical education, teachers have to observe, assess, analyze and enhance gross
motor skills to strengthen their students’ physical literacy. Gross motor skill
development is critical in the development of physically literate children. Fundamental
movement skills do not develop naturally through play but emerge when children
interact with their environment, explore a variety of motor patterns, and are given
deliberate practice opportunities with guidance (Goodway & ; Branta, 2003; Malina,
Bouchard, & ; Bar-Or, 2004). Deliberate practice of motor skills by physical education
specialists or trained teachers made a significant impact in improving FMS proficiency in
youth (Lander, Eather, Morgan, Salmon, & ; Barnett, 2017; Morgan et al., 2013)
therefore, FMS training should be included within physical education teacher education
(PETE) programs. Since 1939, the need to develop movement analysis skills in PETE has
been advocated for and explored (Huelster, 1939; Kniffin, 1985; Morrison & ; Harrison,
1997; O’Sullivan, Stroot, Tannehill & ; Chou, 1989; Overdorf & ; Coker, 2013). Lounsbery
and Coker (2008) stressed the importance of making skill analysis and motor skill
acquisition a priority in the physical education curriculum. This session will explore the
experiences of one PETE program on their process of integrating movement analysis
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skills and knowledge. This process included various instructional strategies such as a
service-learning field experience, weekly practice and formal quizzes, real time
movement analysis practice with preschool children ages 2 to 5, station card creation
using fundamental movement skill posters (see attached), inquiry-based in class
facilitation and online FMS modules. The online modules included 16 fundamental
movement skills to assist teacher candidates with developing knowledge of critical
elements and motor development stages (Gallahue, Ozmun, & ; Goodway, 2012). A
mixed-methods study that identified the effects and perceptions of the online FMS
modules collected pre- and post-survey data, pre-, post- and retention test scores to
evaluate the effectiveness of the online program. Results indicated an improvement in
post test scores and retention scores over time. Overall, the presenters will share
program data and practical strategies related to course design and delivery that
informed the continuation of movement analysis implementation.
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POSTER #61
RELEVANCE OF INTERVENTION IN CHILDREN WITH MOTOR DEVELOPMENT
DELAYS OR IMPAIRMENT
Filloque, E (1) | Foucart, J (1) | Dan, B (2,3)

Nowadays, the new parenting habits, the changes in the society and the numerous
devices existing around the childcare business are leading to difficulties in regards to
the natural development for some babies. Those children are not able to develop as they
should do “naturally” and parents are sent to physiotherapist consults to help them. This
lead to the question: do those children need intervention to help get them back to the
track of a natural, physiological motor development? Said differently, are children with
motor delay or impairment at risk of presenting later consequences?
As physiotherapists, we focus on getting the kids to explore all their possibilities. We are
trying to have a respectful approach of each child in regards to their motor
development, keeping in mind that they all have their own timing. Their “road” to the
independent walking is paved with steps, that can not (and should not) be skipped if we
refer to the physiological development. So is the hand and knees position, which will
lead to independent sitting, standing and locomotion. It is true that all children are not
crawling, but it seems hard to affirm that this is not a consequence of adult intervention
(being seated, being made walking as more frequent examples).
The aim of this research is to assess the children development from the first movement
in life until the independent walking, with a special focus on the motor explosion phase.
This phase starts when the baby discovers the belly position on his own, and starts to
glimpse the ventral possibilities. Then we will track those babies to see how they will
evolve years after years. It is known that crawling on hand and knees is related to
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several skills, among spatial orientation (Clearfield, 2004 ; Murray, Jones, Kuh, and
Richards, 2007), balance and inter-limbs coordination (Adolph, Berger and Andrew,
2001), self-esteem and self-confidence. But is it the fact of crawling or the factors that
are leading the baby not to crawl who matters?
Lots of questions are still waiting for answers in that field that seems simple but shows
in the end a lot of different interpretations on what is physiological and what is specific
to every child developing their own strategy, and this is why we need further
researches.
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POSTER #62
EVALUATION OF BASIC MOTOR COMPETENCIES IN PRIMARY SCHOOL
CHILDREN: VALIDITY OF MOBAK-3 TEST INSTRUMENT IN GREECE
Kossyva, Irene (1) | Adamakis, Manolis (2) | Herrmann, Christian (3)

The aim of Physical Education (PE) is to develop physically active lifestyles in children.
In order to promote this aim, the development of appropriate levels of motor
competence may be important (Robinson et al., 2015), because there is evidence for
positive association between motor competence and physical activity (Logan et al.,
2015). In this regard, educational testing in PE is important in order to identify students
with motor deficiencies and describe motor proficiency levels (Herrmann et al., 2015).
Thus, the purpose of the present study was to describe the factorial validity of MOBAK-3
test instrument in a Greek sample.
We analysed data of 180 third and fourth graders (93 girls, 87 boys; age=8.86±0.57
years; BMI=18.22±3.30). The children’s basic motor competencies were assessed with
MOBAK-3 test instrument (Herrmann & ; Seelig, 2017). Two confirmatory factor analyses,
of which the one with covariates age, sex and BMI included, were performed.
In Model 1, the confirmatory factor analysis of the MOBAK-3 test items with the factors
locomotion and object control resulted in a good model fit (χ<sup>2</sup>=19.0, df=19,
p=0.46; CFI=1.00; RMSEA=0.003). The associated factor loadings were between β=0.32
and β=0.78. The intercorrelation of the two resulting factors was r=0.45.
Model 2, in which the covariates age, sex, and BMI were added to Model 1, achieved a
satisfactory model fit (χ<sup>2</sup>=69.6, df=37, p<0.001; CFI=0.885; RMSEA=0.070).
Age, calculated to the month, had a positive influence on both factors (object control
β=0.32, p=0.001; locomotion β=0.32, p<0.001). Regarding the covariate sex (male=0,
female=1), there was a negative coefficient for object control (β=-0.53, p<0.001) and no
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influence on locomotion (β=0.07, p=0.508). BMI had no influence on object control (β=0.14, p=0.580) but a (moderately) negative effect on locomotion (β=-0.39, p<0.001).
There was a moderate correlation between age and BMI (β=0.37, p<0.001), but no
correlation between sex and BMI (β=0.03, p=0.784).
The first confirmatory factor analysis confirmed the theoretically assumed structure
with the two factors, locomotion and object control, of MOBAK-3 instrument. In the
second model, the boys achieved better object control performances and the higher the
pupils’ BMI was, the lower were their locomotion performances. Lastly, the older the
pupils were, the better were both their object control and locomotion performances. In
conclusion, the MOBAK-3 test instrument is a valid instrument to measure the
competency level specified in the curricula of third and fourth grade Greek students.
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POSTER #63
RELATIONSHIPS BETWEEN MOTOR ABILITIES AND SKILLS OF CHILDREN AGED
6 TO 8
Jaromír Šimonek (1)

|

Horička, Pavol (1)

|

Vojtíková, Lenka (2)

The aim of the article was to find out the relationship between motor abilities and
motor skills of children attending the first year of compulosry education in primary
schools in Nitra. The sample consisted of 271 pupils (152 male; mean age=7.438 y., and
119 female; mean age=7.227 y.). 2 tests of motor skills and 5 tests of motor abilities
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were used for the comparison of results and finding the correlations between abilities
and skills. The observed general motor performance was also compared with the findings
of other authors (Moravec, Zapletalová, Sedláček). Based on the comparison we came to
the conclusion that no significant relationship was observed between the abilities and
skills tested. Bothof them are relative independent components of motor performance
and their accelerated development will start later.
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POSTER #64
TALENT IDENTIFICATION IN SPORT SCHOOLS IN NORTH RHINE-WESTFALIA,
GERMANY - A SYSTEMATIC APPROACH FOR MOTOR AND MENTAL
DEVELOPMENT OF TALENTED YOUTH?
Hartmann, Sina

Dynamic changing social and lifestyle conditions reveal several questions regarding the
development of young talents in competitive sports. First, the difficulty of talent
identification by efficient methods arises by an increasing number of large populations.
Second, a dilemma for talented youth appears through the extension of all-day schools
(dual career). In recent years, the demand of a dual career in school and sport rises.
Therefore, the federal state of North Rhine-Westphalia demands interinstitutional
cooperation of the federal state, schools and sport clubs. In 2006, the state government
of North Rhine-Westphalia grounded sport schools. Since 2015 a total of 32 sport schools
are integrated in the school system to promote motor and mental development of young
talents (MFKJKS, 2011).
For admission, youth have to pass two different selection stages to be part of a sport
class which includes 4 additional curricular PE lessons from grade 4 on and further
specialized training (athletic training and mental coaching) from grade 7 on. In grade 4,
the 9 to 11 year-old school children perform the German Motor Test (MT1) to measure
general physical fitness. In grade 7, 12 to 14 year-old school children perform the MT1
again to measure motor development. In addition, four semi-specific tests (MT2-A) and
four sport-specific tasks in one of 17 different sports (MT2-B) are completed (Seidel et
al., 2014). Additionally psychological data are gathered. For the admission to sport
classes in grade 8, the results of MT1, MT2-A, MT2-B and psychological data (SOQ, AMS,
WAI-T) decide about additional support to accomplish graduation and competitive
sports.
Positive effects by attending a sport school in North Rhine-Westphalia and an increasing
public awareness are reasons why more children than available places apply. The
question occurs if children benefit from the concept of the sport schools in motor and
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mental development for their athletic career and individual growth. Therefore, results
of motor performance and motor development measured by MT1, MT2-A and MT2-B will
be presented of a total of 11451 children (3979f, 7472m) aged 8-12 in grade 4 (20072017) and a total of 2614 children (1032f, 1582m) aged 11-15 in grade 7 (2009-2017).
Results of graders 7 include the evaluation of standard values of the Sport-Orientation
Questionaire (SOQ), Achievment Motive Scale (AMS) and Sport Anxiety Scale (WAI-T)
which are used as an instrument to evaluate the mental development of sport
schoolchildren.
Ministry for family, children, youth, culture and sports of North Rhine-Westphalia
(MFKJKS) (2011). Overall guidelines of sport schools of North Rhine-Westphalia. Available
at
http://www.sportland.nrw.de/fileadmin/nachwuchsfoerderung/verbundsystem/rahmen
vorgaben_nrw_sportschule.pdf (Accessed 22 February 2019). (In German). Seidel, I.,
Grüneberg, C., Engel, F., Kurz, A.-K., Hientzsch, A.-K., Moll, C. and Bös, K. (2014) Motor
Test 2 for sport schools of North Rhine-Westphalia. Test instruction MT2-A, MT2-B for 17
sport disciplines (badminton, basketball, ice hockey, fencing, soccer, handball, hockey,
judo, canoe, track and field, wrestling, rowing, swimming, taekwondo, tennis, table
tennis, volleyball, sport psychological questionnaires). Düsseldorf: MFKJKS. (In German).
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POSTER #65
MONITORING OF MOVEMENT COMPETENCE AT CZECH SCHOOL AGE
CHILDREN
Iva Šeflová | Kalfiřt, Luděk

Introduction: A sufficient level of movement competence is a significant health and
psychosocial factor. Overall, there is a strong consensus that movement competence is
positively associated with all health-related variables. A lower level of movement
competence in childhood is reflected in physical activity participation and engagement
in physical activity later in life. The Bruininks-Oseretsky test of motor proficiency, 2nd
version (BOT2), is considered as the most comprehensive diagnostic tool. There is no
normative criteria of this test in Czech republic. The aim of this pilot study was to
estimate a cross-cultural validity of the BOT2 in a sample of czech school children.
Methods: The research sample was made of 83 school children (43 girls and 40 boys) of
average age 10.15 ± 1.66 years. For the estimation of a movement competence we used
the BOT 2, 2nd version - complete form with German normative criteria. In the area of
fine and gross motor development we evaluated total motor composite, 4 motor area
composites (fine manual control, manual coordination, body coordination, strength and
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agility) with 8 subtest comprised of 53 items in the categories fine motor precision and
integration, manual dexterity and upper-limb coordination, bilateral coordination and
balance, running speed and agility, strength.
Results: The results of our tested group show that the group’s movement competence is
in the lower part of the average level in the area of total motor composite (standard
score 46.4±11.8). 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
42.1±12.1). More in-depth analysis showed that the weakest subcomponent of the area
of fine manual control was fine motor precision (scale score 10.1±5.5). The second
weakest result of the area of motor composite was manual coordination (standard score
45.3±11.4). The rest of components in composite score profile was analyzed and placed
in the average level. The group’s most successful area was the component concerning
strength and agility (standard score 51.2±12.9).
Conclusion: As a pilot study the project indicated that the BOT2 can be valid for the
Czech school children regarding the body coordination, strenght and agility assessment
only. It is not valid for the assessment of fine manual control and manual coordination.
According to the total motor composite score on BOT-2, we found 7 children (8.8 %) with
severe motor difficulties indicating the possible presence of Developmental Coordination
Disorder, which requires necessary motoric intervention. 13 children (15.7 %) were
diagnosed with mild insufficiency and risk of motor difficulties, which requires motoric
intervention aimed at specific area of motoric behavior.
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POSTER #66
TRAINING INDONESIAN EARLY CHILDHOOD TEACHERS TO IMPLEMENT THE
INDO-SKIP MOTOR SKILL INTERVENTION: IMPLICATIONS FOR FIDELITY OF
IMPLEMENTATION
Ruri Famelia | Jacqueline D Goodway

In spite of a robust literature documenting motor skill intervention effectiveness on
fundamental motor skill (FMS) outcomes for children, a major criticism of the literature
is the lack of social validity of interventions being delivered by regular teachers in
authentic settings. In an attempt to address this issue, Brian et al. (2017) and Famelia
(2018) trained early childhood teachers in the USA and Indonesia respectively to deliver
an evidenced-based SKIP motor skill program. The results from these studies revealed
early childhood teachers could implement the SKIP program and promote preschoolers’
FMS competence with high effect sizes. However, there were some variability in the
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fidelity findings of these studies. Within the USA the teachers were only able to achieve
an overall fidelity of 47% (Brian et al, 2017). In contrast, Famelia (2018) found that her
Indonesian teachers could deliver INDO-SKIP with 91% fidelity. While the fidelity
instruments for these studies were different, what is true in both settings is that early
childhood teachers lacked professional knowledge and training in motor development
and physical education. Thus we need to look carefully at how we train early childhood
(non-specialist) teachers in preparing them to deliver motor skill interventions.
Therefore, the aims of this study were to: 1) provide an overview of the procedures of
initial training for the INDO-SKIP intervention, and 2) describe the fidelity of training
assessments to document that teacher’s achieved the requisite knowledge and skills in
motor development and physical education in order to deliver the intervention. Six early
childhood teachers were recruited from two early childhood centers to implement an 8wk INDO-SKIP intervention focused on object control skills. These teachers received a 9hour initial training across two days. The training, consisted of interactive approaches
including guided lecture discussions and extensive gymnasium activities in order to
teach: motor development principles, stages of FMS, and pedagogy in teaching FMS.
Teachers completed three assessments to measure their motor development/physical
education knowledge consisting of: 1) Observation and identification of FMS stages to
ensure teachers could discriminate each stage, 2) Evaluation of a teacher’s ability to
accurately demonstrate all OC skills using TGMD-2 critical elements, and 3) Fidelity of
lesson plan implementation using the Fidelity of INDO-SKIP Assessment (FIA). Overall
teachers demonstrated high scores on all three assessments. Teachers’ scores ranged
from 10 to 12 out of 12 total points for developmental stages and 38-47 out of 48 of the
total points in demonstration accuracy. Also, teachers showed 69.23 to 79.49 % of lesson
plan fidelity in teaching a mini-lesson. It was concluded from these data that teacher’s
had developed the prerequisite knowledge and skills to deliver INDO-SKIP after the 9hour initial training. Furthermore, teachers reported their initial insecurities about
teaching FMS skills were alleviated from the training. Limitations of this initial training
procedure will be discussed and implications for future research provided.
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POSTER #67
BRAZILIAN PRESCHOOLERS PERFORMANCE IN THE MOTOR COMPETENCE
ASSESSMENT BATTERY ACCORDING TO PORTUGUESE STANDARDS:
PRELONGITUDINAL STUDY
Feitoza, Anderson H. P. (1) | Cattuzzo, Maria Teresa (1) | Martins, Clarice M. L. (2)

Context: The Motor Competency Assessment Battery (MCA) was recently launched and
appears to be a very powerful tool for reveals human motor competence from a
developmental perspective. Objective: This study examined Brazilian preschoolers motor
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competence levels using MCA battery and the Portuguese normative data, looking for
typical developmental descriptions. Methods: pre-longitudinal screening; 256 Brazilian
preschoolers (age = 3 to 6 years; 50.78% boys) had their performances in Locomotion
(Standing Long Jump and Shuttle Run), Object Control (Velocity Ball Throwing and
Velocity Ball Kicking) and Balance (Lateral Jumping and Shifting Platforms) assessed with
the MCA battery; scores for each of component were transformed to sex- and agespecific percentiles in accord to Portuguese norms. Results. There was a high proportion
of the preschoolers classified in the 1st percentile (P03) relative to the MCA’s object
control components performance, Velocity Ball Throwing (59%) and Velocity Ball Kicking
(37%) but the same do not occurred in the others components; the classification of the
children performance on the Shuttle Run locomotor component had concentrated in the
median and in the lowest percentiles (P03= 14%; P10=25%, P25=25%; P50=23%); also, the
curves mirrored the order of the curves predicted in the hypothetical longitudinal graph,
as theorized. Conclusion. In this sample of Brazilian preschoolers, the prelongitudinal
description supports the MCA battery as a developmental tool; since the MCA battery
and the children Portuguese standards were able to reveal the developmental
assumptions of sequentially and increased complexity in motor behavior through time
(age ranges) in Brazilian children sample, this may suggest it can become a potential
tool, to be used around the world, to test the human motor competence.
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POSTER #68
THE CHANGING LANDSCAPE OF FMS IN IRELAND THROUGH THE LENS OF AN
INITIAL TEACHER EDUCATOR AND RESEARCHER
Mc Grane, Bronagh

Fundamental movement skills (FMS) have been defined as basic observable patterns of
movement. Gallahue et al. 1 highlight that children have the developmental potential to
master FMS by the age of six years, and all should have mastered them by the age of 10
in order to develop specialised movement skills that can later be applied to sports.
Okely and Booth 2 advocate that primary school Physical Education (PE) programs should
contain FMS as a key feature. This is the case in Ireland with the Irish Primary school PE
curriculum which states that a “child’s holistic development, stressing personal and
social development, physical growth and motor development” should be a core focus
while teaching primary school PE (p.9)3. In reality, however, this is not the case as
according to O’ Brien et al. 4 children are entering secondary schools lacking in basic
FMS proficiency. A consequence of children being below the expected levels of FMS
proficiency for their age 5, 6 may be an increased difficulty developing more advanced
sports skills during adolescence 1, which may result in a decrease in participation in PA
or sport 7. It is logical therefore to suggest that although FMS may be present as a key
feature in the primary school curriculum which was developed in 1999, in terms of
actual teaching in a PE context, more focus is required. Prior to the year 2012, FMS
research in the area of FMS was non-existent in Ireland. Since 2012 there has been a
great increase in the area of FMS research with various studies examining the effect of
teachers trained in a fundamental movement skills programme on children's selfperceptions and motor competence 8 and FMS proficiency amongst adolescent youth 4.
In more recent years the development of interventions such as Project Spraoi 9 and the
Y-PATH intervention 10 were proved successful at improving FMS proficiency both in
primary school and secondary school levels. The publication of this research in the area
of FMS coincided with the Government investing in the professional development of
primary school teachers in this area in 2017. The Professional Development of Services
for Teachers developed a resource to support teachers in developing physically literate
children through the lens of FMS. The resource, entitled Move Well, Move Often, has
been designed to complement the teaching of the Irish Primary School PE Curriculum
and aims to provide a range of tools to support the teacher in teaching fundamental
movement skills throughout the primary school. The Department of Education has also
provided the pay for substitute teachers to allow one teacher in every school in the
country to complete one day of this training. The recent focus of research and national
bodies on FMS resulted in the GAA (the largest sporting organisation in Ireland) to invest
in the development and research of FMS in Ireland with recent studies published in 2018
and training taking place nationwide 11, 12.
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POSTER #69
MOTOR AND COGNITIVE DEVELOPMENT IN SINGLE AND DUAL BALANCE
TASKS. A THREE YEARS FOLLOW-UP STUDY IN EARLY CHILDHOOD
Israel Villarrasa-Sapiña (1)(2) | Xavier García-Massó(1)(2) | Cristina Menescardi(2)(3) | Isaac
Estevan(2)(3)

When early children are subjected to the interaction between the cognitive system and
postural control, children’s balance in a bipedal standing position (BSP) is influenced.
Balance control improves in childhood due to the maturation of the CNS and to more
efficient postural strategies that differ between early-middle-later childhood. Despite,
the interaction of postural control with vision and attention in 3-4-year-old children has
been studied, the study of the evolution of the aforementioned interaction in the BSP in
young children is needed. This study aims to analyse preschool children’s motor and
cognitive competence in BSP during three consecutive years.
This longitudinal study was focused on the influence of a modified Stroop Test on
postural stability task in children with around 4-years-old (at the baseline). The postural
sway data were measured by a Wii Balance Board, from which single (ST) and dual tasks
(DT) were performed in the BSP with eyes open. In ST, a reference point was projected
onto a screen at 2 m in front of the children at eye level. In DT, a modified Stroop Test
was used characterised by four selected figures traditionally matched with a specific
colour [i.e.. star (yellow), heart (red), frog (green) and smurf (blue)] was applied
individually for 30 s in random order with random colours (yellow, red, green or blue) on
the screen. Ellipse area (EA) and mean velocity in antero-posterior (MVAP) and mediolateral (MVML) directions were computed from postural sway data acquired. The number
of correct digit answers was used as a measure of cognitive performance. Statistical
analyses were carried out using SPSS 23.0 (SPSS Inc., Chicago, IL).
Two mixed-model repeated measures ANOVA were conducted a) 2 (type of condition [ST
& DT]) x 3 (year of assessment [first, second & third]) for the EA, MVAP and MVML, and
b) x 3 (year of assessment) for cognitive performance (p<.05). Partial ηp2 was considered
to calculate effect sizes.
In the first model (3x2), significant interaction effect (type of condition per year of
assessment) was found in AE (F(2,28)= 7.32; p<.003; ηp2 = .34), MVAP (F(2,28) = 12.40;
p<.001; ηp2 = .47) and MVML (F(2,28) = 4.28; p<.024; ηp2 = .24). Pairwise comparisons
showed the majority of the differences between the first and second time assessment
(between 4 – 5 years-old). In the second model, a main effect of year was found in
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cognitive performance (F(2,28) = 38,98; p<.001; ηp2= .74). For the sake of brevity pairwise
comparisons are nor reported in detail.
The attentional resources required for postural control depend not only on the
complexity of the task (ST vs DT) but also on the individual’s motor and cognitive
development. Around 4-year-old children have lower postural control and cognitive
development than 5-6-year-olds. This study seems to confirm that balance ability and
cognition develops in early/middle childhood thoroughly. Furthermore, DT has a
considerable effect on young children’s balance.
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POSTER #70
THE INTERPLAY OF MULTIPLE CONFLICTS BETWEEN BODY- AND SPACERELATED REFERENCE FRAMES CHANGES DURING CHILDHOOD
Boukje Habets (1) | Kenan Suliç (1) | José P. Ossandón (2) | Marie Martel (1) | Tobias Heed (1)

Coding space in the tactile modality is necessary to determine on which body part a
touch occurred. It involves combining multiple reference frames with respect to the
skin, to body parts, and to external space. Deciding on which limb a tactile stimulus
occurred is necessary to execute a response towards this stimulus. Adults and children
often make errors in experimental settings inducing reference frame conflicts, for
instance by confusing which of the two hands received a tactile stimulus, and even
misattributing a touch on a hand to a foot. In adults, the interaction of these reference
frames is context-dependent, and they appear to apply top-down weighting. These
latter aspects have not been addressed in child development. Moreover, previous
research in adults and children has confounded stimulus and response limbs, and it is,
therefore, currently unclear whether limb assignment errors occur at perceptual or
response stages of sensorimotor processing.
Here, children aged 7, 8, 10, and 12 years performed a tactile stimulus-response task
that dissociated stimulus and response limbs, involved multiple reference frame
conflicts for both, and had to be performed under two instruction contexts. In each
trial, we applied tactile stimulation to one foot, and children had to respond with a
hand. We varied posture to create conflicts between different reference frames: Feet
and hands were both uncrossed, both crossed over the body midline, or one was crossed
while the other was uncrossed. Children had to either respond with the hand that was on
the same body-side as the stimulated foot (anatomical instruction), or on the same side
of space as the stimulated foot (external instruction). Thus, as one example, a stimulus
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on the left crossed foot under spatial instructions creates conflict between skin location
(left) and side of space (right).
Crossing of the (stimulated) feet impaired reaction time (RT) in all age groups. Under
external instructions, the overall conflict pattern was similar for all children. However,
under anatomical instructions, children aged 7 and 8 had longest RTs when the
(responding) hands were crossed while the (stimulated) feet were uncrossed. This result
implies that conflict arose when reference frames of the response limbs – rather than of
the stimulated limbs – were affected by conflicting reference frames. Thus, young
children preferred externally coded responses, and had to make effort to suppress this
information in order to respond correctly in a body-centered manner. This difference
was strongly reduced in the 10 and 12 year-olds.
These results are in line with recent findings that limb assignment involves anatomical
coding of stimulus location, but external coding of the response limb in adults, and thus
suggest that similar reference frames are employed by children aged 7-12 and adults.
However, they imply that young children have more difficulty in top-down weighting
reference frames according to task instruction.
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POSTER #71
EXPANDING THE FUNCTION OF THE FUNCTIONAL MOVEMENT SCREEN
Pfeifer, Craig E. (1) | Sacko, Ryan S. (2)

The ability to predict injury in sport is paramount for injury prevention, and evaluating
an individual’s movement ability is evolving injury prediction modeling. The functional
movement screen (FMS) evaluates movement ability through qualitative movement
patterns and identifies physical or functional limitation. The FMS has been utilized to
evaluate injury risk in sport with conflicting results in youth athletes. Unfortunately,
youth performance on the FMS reveals overall levels of movement limitation.
Developmental sequences of hopping have also been utilized to evaluate movement
ability, and preliminary data show hopping may have utility to identify injury risk. Since
hopping and FMS tasks share similar movement patterns, the FMS’ utility for injury risk
identification may be enhanced through comparative analyses. Thus, the purpose of this
study was to provide an exploratory comparative evaluation of the FMS and hopping to
enhance injury prediction. 89 athletes (68 female) age 11-18 years (15.64 ± 1.43) from
high schools and sport organizations in one southeastern U.S. state were recruited. The
FMS, product & process measures of hopping were collected prior to each participant’s
competitive season. Injury data were collected over one competitive season respective
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to each sport (4 months). Spearman correlations were performed. A logistic regression
was performed utilizing injury predicted from the FMS and sex. Regardless of sex, rotary
stability demonstrates a protective effect against injury (OR = 0.33), while hopping
distance (OR = 31.72) and hopping leg action (OR = 13.36) increased risk. The most
advanced movement patterns of hopping require rotational control of core muscles,
concurrent upper and lower extremity coordination, and the ability to generate
muscular power. The link to muscular power in hopping provides the inverse relationship
to injury. The only FMS component involving core rotation is the rotary stability task.
Furthermore, the rotary stability task is the only component with concurrent
coordination of the upper and lower extremity. Since this task does not require the
generation of muscular power and provides a protective effect against injury, we may be
able to make modifications to the scoring scale in an attempt to enhance the predictive
capability of the measure. Most youth are unable to perform the most advanced
movement in this task. The scale for scoring the FMS rotary stability task is 1 to 3 based
on movement quality. More levels may be added to this scale to increase the depth of
information. Adapting rotational components in tasks already in the FMS may also
increase depth of information. Improving the inline lunge task with trunk rotation will
enhance how this task translates to movement in sport. The addition of further
information (i.e. athlete-exposures) is warranted for a more complete evaluation of
injury risk from movement ability. The rotary stability task and the developmental
sequences of hopping provide insight for predicting injury in sport. A predictive
evaluation utilizing motor competence must include rotational core stability paired with
upper and lower extremity movement to have real world applicability. Thus, to increase
the applicability of this screening system, the inclusion of more dynamic movements is
warranted.
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POSTER #72
THE RELATIONSHIP BETWEEN FACIAL CONTACTS AND EARLY SPONTANEOUS
SELF-TOUCH OF THE BODY
Connell, John P. | DiMercurio, Abigail | Clark, Matthew | Corbetta, Daniela

The mapping of our bodies in relation to ourselves and our environment is essential to
the development of proprioception, peripersonal space and subsequent movement
milestones in infancy, such as reaching. We propose that body mapping occurs through
redundant haptic feedback created by self-touch experiences pre- and postnatally.
Research has shown that fetuses modulate their arm movements depending on the body
location being contacted. For example, they display more contacts with decreased
velocity when directing their hand towards the mouth, compared to other body areas.
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Such response has been interpreted as an early sign of movement anticipation.
Therefore, evidence suggest that some level of body mapping prior to birth may exist.
Here, we examine to which extent infants, after birth, make contacts with their mouth
when their hand is located at different distances from the mouth. We predict that
infants should display more mouth contacts from hand locations closer than from further
away from the mouth.
We observed spontaneous self-contacts of six infants followed weekly from 3 weeks old
until they developed head control (~9–13 weeks old). While in supine, we recorded the
frequency and duration of touches infants made across two conditions (baseline and
toys-in-view) that were five minutes each. Then, we identified contacts to the lower
portion of the face along with the location of the immediately preceding contact. Selftouch locations were divided across 20 specific body areas. Our current sample had a
low frequency of touches to the mouth; therefore, we analyzed all touches to the lower
face. Contacts made prior to lower face contacts were subsequently categorized into
seven broad areas, including the upper and lower torso, upper and lower face, upper
and lower floor areas, and the legs. The locations of hand contacts immediately
preceding lower-face contacts were analyzed to determine where hand movements to
the mouth were more likely to originate.
A Mixed Model analysis revealed a significant effect of prior locations to the lower face
touches (p = .011). When the hand was resting on the floor closer to the face, infants
were more likely to direct it to their lower face than if the hand was located below the
shoulder line (p = .007). For the rest, contacts to the lower part of the face were
equally likely to originate from any part of the body.
These results suggest that by the age of three weeks old, infants can readily direct their
hands towards their mouth area from any region of their body. However, from the floor,
the hand is more likely to go to the mouth if near the head than further. Future analyses
will examine the specific arm posture of the arms on the floor prior to movement
towards the mouth to determine if the observed difference is due to the extension and
flexion of the arm.
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POSTER #73
fNIRS ACTIVATION DURING INTERPERSONAL SYNCHRONIZATION OF
REACHING OR COMMUNICATIVE GESTURES IN CHILDREN WITH AND
WITHOUT AUTISM SPECTRUM DISORDER (ASD)
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Anjana Bhat | Su, W-C(1) | Culotta, M. (1) | Tsuzuki, D. (2)

Children with Autism Spectrum Disorder (ASD) have difficulties with social interaction as
well as socially-embedded motor skills such as imitation and interpersonal synchrony
(IPS). These behaviors share common neural mechanisms which may better explain the
core symptoms of this population. Using functional Magnetic Resonance Imaging (fMRI),
previous studies have reported atypical patterns of activation in the Mirror Neuron
Systems (MNS) of children with ASD compared to typically developing children (TD).
However, the tasks were restricted to simple finger movements and did not involve
upright face-to-face interactions. We address these limitations through the use of
functional near-infrared spectroscopy (fNIRS) to investigate cortical activation during an
object-based, reach to cleanup task and a communicative gestural task.
Sixteen children with ASD and 17 matched, TD children between 6 and 17 years of age
participated. Each child wore a cap embedded with two 3x3 fNIRS probe sets that
covered the bilateral MNS regions, including inferior frontal gyrus (IFG), superior
temporal sulcus (STS), and inferior parietal lobe (IPL). During the triadic reaching task,
the children were seated at a table face to face with an adult social partner and either
observed the adult cleaning up the blocks or cleaned up the blocks on their own<em> or
</em>cleaned up the blocks with the adult by matching the block location and
color/shape. During the dyadic communication task, the children were seated face to
face with an adult who would gesture to them or watch them gesture or both would
gesture together. The oxy-hemoglobin response of the fNIRS signal was analyzed per
channel.
Children with ASD had decreased spatio-temporal accuracy during reaching and more
gestural errors compared to TD peers. In general, across both tasks, children with ASD
showed lower STS activation and greater bilateral IPL activation compared to TD peers.
Overall, children with ASD have markedly different patterns of cortical activation than
their TD peers. In the future, we will examine therapeutic contexts that could normalize
the patterns of cortical activation in children with ASD, for example, effects of music,
cooperative play, etc.
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POSTER #74
fNIRS ACTIVATION DURING SYNCHRONOUS POSTURAL SWAY IN CHILDREN
WITH AND WITHOUT AUTISM SPECTRUM DISORDER (ASD)
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Anjana Bhat | Su, W-C(1) | Culotta, M. (1) | Tsuzuki, D. (2)

Apart from diagnostic impairments, children with Autism Spectrum Disorder (ASD)
present with fundamental motor impairments in motor coordination and balance as well
as difficulties with socially-embedded motor skills such as imitation/interpersonal
synchrony. These motor impairments may contribute to the fundamental social
impairments of children with ASD. During a reaching synchrony task, using functional
near-infrared spectroscopy (fNIRS), we have reported reduced Mirror Neuron System
(MNS) activation in the Superior Temporal Sulcus (STS) and greater activity in the
Inferior Parietal Lobule (IPL) in children with ASD compared to typically developing (TD)
peers. However, the reaching task was limited to arm use and did not involve whole
body movements. In the present study, we extend our past work to studying cortical
activation during synchronized postural sway.
We compared cortical activation and connectivity between prefrontal, frontal, parietal,
and temporal cortices between children with and without ASD during synchronized
postural sway.
Fifteen children with ASD and 16 TD children without ASD between 6 to 16 years of age
and fifteen TD adults participated. Each participant wore a cap embedded with a 3x11
fNIRS probe set that covered multiple cortical regions including bilateral middle frontal
gyrus (MFG), inferior frontal gyrus (IFG), pre- and postcentral gyrus (PSG), superior
temporal sulcus (STS), and inferior parietal lobe (IPL). The participants were asked to
stand face to face with an adult social partner or to face a computer screen to complete
four conditions: a) <em>Watch</em>: the participants stood still and watched the social
partner sway; b) <em>Do</em>: the participants swayed with a bar showed on a
computer screen, c) <em>Face</em>: the participants swayed face to face with an
adult social partner, and d) <em>Touch</em>: the participants swayed face to face with
an adult social partner and with their fingertips touching. The oxy-hemoglobin response
of the fNIRS signal was analyzed.
We found that TD children and adults show increasing levels of cortical activation with
increasing sensory information received during sway (non-social, social, vs.
tactile+social). However, children with ASD showed no such increases in activation with
increasing sensory information. Additionally, they had lower activation in the STS region
and higher activation in the right IPL regions. Overall, we were able to replicate
multiple trends between reaching synchrony and postural synchrony tasks for regional
and group differences. In the future, we plan to use these findings as neurobiomarkers
to test who will most benefit from synchrony-based interventions and to examine
whether extended bouts of synchronous play will lead to behavioral changes as well as
changes in cortical activation.
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POSTER #75
BACK TO BASICS: IMPROVEMENTS IN DYNAMIC POSTURAL CONTROL AFTER
A GROUP-BASED INTERVENTION PROGRAM FOR CHILDREN WITH
DEVELOPMENTAL COORDINATION DISORDER
Priscila Caçola (1) | Gabriela M. Sherrod (2) | Chadwick Fuchs (1) | Haylie L. Miller (2)

Children with Developmental Coordination Disorder (DCD) have significant problems with
postural control. These problems can significantly interfere with tasks involved in daily
living and participation in activities, such as getting dressed on their own and playing at
recess with their peers. It is well established through several training programs on the
effectiveness of an intervention for balance improvements. However, to date, little is
known about the effectiveness of a traditional, group-based intervention program on
both static and dynamic postural control in this population. “Traditional” interventions
are relatively easy to implement, feasible, affordable, and focus on children engaging in
activities that are fun and require an appropriate level of motor control. To that, we
measured sway and stability indices with the Clinical Test of Sensory Integration in
Balance (CTSIB) and efficiency of goal-directed movement during a limits-of-stability
task (LoS), before and after the intervention program. The group-based intervention
program consisted of a total of 10 one-hour sessions administered once per week for 10
weeks, and approximately half of the session was dedicated to static and dynamic
postural control activities. A dependent samples t-test indicated no significant
improvements in static postural control in both the sway and stability indexes (p > .05),
but showed significant group increases in dynamic postural control as measured by the
LoS control score (p < .05). No significant correlations between the measurements and
Movement Assessment Battery for Children, 2nd ed. (MABC-2) balance scores or Age
were found. These results extend previous work by establishing that it is possible to
improve postural control in this population, and most importantly, they demonstrate
that traditional, group-based interventions can be effective. This type of intervention
does not require any technology or expensive materials and can be effective for
improving the dynamic postural control of children with DCD. They are also sustainable
in the long term. It is important to continue studying intervention approaches that are
affordable, sustainable, and practical. We conclude that this simple, group-based
intervention involving fun group activities that engage a child’s balance while also
interacting with other children in a more traditional environment can significantly
improve dynamic postural control in this population.
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POSTER #76
MOTOR DESCRIPTORS OF LOCOMOTOR PERFORMANCE IN CHILDREN AND
YOUNG ADULTS WITH DEVELOPMENTAL COORDINATION DISORDER.
Maria Cristina Bisi (1) | Manuela Fabbri (2) | Manuela Manfredini (2) | Rita Stagni (1)

Background and aim
Developmental coordination disorder (DCD) is an innate motor coordination impairment
that affects basic locomotion and balance [1]. A quantification of DCD locomotor
characteristics is still missing in the literature, probably because of the variability of the
observed alterations [1]. Inertial sensors and nonlinear analysis of trunk acceleration has
been demonstrated to provide novel insight in motor control development [2,3]. Thus,
this approach could support the understanding of motor control alterations, potentially
integrating monitoring and interventions in this population. The aim of this study was
the preliminary characterization of DCD locomotor performance, through a quantitative
analysis of natural- (NW) and tandem walking (TW) [2,3].
Methods
15 participants (2F/13M, median 11y, min-max 7-19y; 150cm, 120-170cm; 38kg, 22-80kg)
with DCD walked in NW and TW. 3D acceleration and angular velocity of lower trunk and
shanks were collected (Opals, APDM, USA). For each participant, 14 strides of NW and
TW were analyzed. Number of correct consecutive TW steps [2] was assessed (TWcompetence), as conventional measure. Stride-, stance- and double support time, and
their variability were estimated from shank angular velocities [3]. Recurrence
quantification analysis (RQA), associated with pattern regularity, and multiscale entropy
(MSE, SEN for t=1..6), associated to motor complexity, were calculated on trunk
acceleration components (V, AP, ML) [2]. To evaluate the concurrent development of
automaticity and complexity, each SEN value in NW was expressed in percentage of the
corresponding TW value (R-SEN) [2]. Results were compared to typically developing
groups (TD) (6-25 years) [3] and analyzed with respect to TW-competence.
Results
In NW, no significant difference was found between DCD and TD for all the parameters.
In TW, DCD showed longer stance and double support phases, increased stride time and
variability. DCD participants showed higher RQA and lower SEN values in AP direction.
When considering R-SEN, differences between DCD and TD resulted more evident. When
analyzing results with respect to TW-competence, participants showing the lowest score
tended to have the highest R-SEN in AP.
Conclusions
Preliminary results allowed differentiating DCD TW performance from that of all
considered TD populations. Variability of temporal parameters resulted the highest in
DCD participants regardless their age. Trunk motor pattern resulted less complex and
more regular in AP direction, suggesting that DCD use simple motor solutions to solve a
new challenging motor task (TW), instead of exploring and manifesting motor
complexity.
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POSTER #77
GROSS MOTOR CORDINATION AND BODY COMPOSITION AMONG
ADOLESCENTS WITH DOWN SYNDROME AFTER A MULTICOMPONET
INTERVENTION PROGRAM IN JOÃO PESSOA, BRAZIL.
Maria Luiza Felix Pessoa | Paulo FB Bandeira (2) | Amanda NB Gomes (1) |Clarice ML Martins (1)

Aim: To associate gross motor coordination and body composition among adolescents
with Down Syndrome in João Pessoa city, Brazil. Methods: characterized as quasiexperimental, participated in the present study 16 adolescents with Down syndrome
aged between 11-19 years, during 8 months in a multicomponent program of
intervention (2/week). Two tests of the Körperkoordinationstest für Kinder (KTK) were
used to measure coordination capacities, and Dual-energy X-ray Absorptiometry (DXA)
measured body composition. The variables analyzed were fat in kilograms, percentage
of fat (%), weight and Body Mass Index (BMI). The statistical procedure used was
Pearson’s correlation and Bayesian factor (considering BF 1.0-3.2 as weak, 3.2-10.0 as
substantial, 10.0- 100.0 as strong and >100.0 as decisive). The statistical program
adopted was JASP version 0.9.2.0. Results: Significant, negatives and moderate
associations were observed in fat (kg) (r= -0,656 BF= 3,114), %fat (r= -0,422 BF= 1,216),
weight (r= -0,755 BF = 8,731), and BMI (r= -0,464 BF= 1,425). Conclusion: After 8 months
of a multicomponent program of intervention, negative associations were observed
between different markers of health and their gross motor coordination among
adolescents with Down syndrome.
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POSTER #78
THE INFLUENCE OF BIRTH WEIGHT ON PHYSICAL FITNESS OF CHILDREN AT
6 YEARS OLD
Elżbieta Cieśla | Eduta Suliga

The aim of the study is to determine the inﬂuence of birth weight adjusted for
gestational age on the level of diﬀerent aspects of physical ﬁtness in children aged 6
year.
Data of 20005 6 year-old children (9797 girls and 10208 boys) were collected as a part of
the project “A six-year-old child at school” (stage I of research). The study population
was randomly selected through multiple sampling, including voivodeships: 16 regions,
place of living: rural and urban areas and type of institution: school/kindergarden. Body
height and body mass were measured for each child. All the participants underwent the
European Test of Physical Fitness (EUROFIT), which included the measurements of
diﬀerent aspect of general physical ﬁtness. The following tests were carried out in order
of realisation: flamingo balance (body balance), plate tapping (arms movement speed),
standing broad jump (explosive strength of lower limb), sit and reach (flexibility), sit-up
test (abdominal muscle strength), arms hang (arms strength) and shuttle run 10 x 5 m
(running speed). All tests were conducted under the observation of two trained teachers
of physical education. Parents were asked to complete questionnaire concerning the
birth parameters (birth weight and geek of gestation), health behaviour (spontanieous
physical activity) and the socio-economic situation of family. According fetal biometry
between 20-42 weeks of gestation for Polish population (Dubiel et al. 2008), children
were classified into 3 groups of birth weight: small, appriopriate and large weight for
gestational age. An analysis of regression implemented by the Generalised Non Linear
Model was used to assess the eﬀect of the birth weight category on each physical fitness
parameter controlling for sex, age, and body size (BMI), and physical activity.
Results: There was 10.58% frequency of children (12.74% girls, 8.50% boys) born with
small birth weight, and 7.09% of children (6.13% girls, 8.00% boys) born with large birth
weight (tab.1). After controlling by sex, age, BMI and spontanieous physical activity,
birth weight influenced on arms movement speed, flexiblity, explosive strength of lower
limbs, and running speed (tab.2). Children with small birth weight achieved significatly
lower results in arms movement speed (β=-0.42; p=0.007), flexibility (β=-0,40; p=0.000),
strength of lower limb (β=-1.50;p=0.000) and running speed (β=-0.17; p=0.007)
compared with peers with appriopriate birth weight. Children who had the large birth
weight obtained statistically significantly better value in arms movement speed test
(β=0.17; p=0.015), flexibility (β=0.47;p=0.000), and strength of lower limb (β=0.87;
p=0.017) compared with children with appriopriate birth weight (graphs: 1-4). The
were no effect of birth weight on body balance, abdominal muscle strength and arms
strength.
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Conclusion: This study has revealed the signiﬁcant inﬂuence of birth weight on physical
ﬁtness. The results suggest the importance of early intervention and its possible beneﬁts
for developing and maintaining the proper level of physical ﬁtness further in life.
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POSTER #79
IDENTIFYING CHILDHOOD MOVEMENT PROFILES AND TRACKING PHYSICAL
ACTIVITY AND SEDENTARY TIME ACROSS ONE YEAR: A LATENT PROFILE
ANALYSIS
Timo Jaakkola

Numerous empirical studies have indicated that, in many countries, few children and
adolescents meet the international physical activity (PA) recommendations of at least 60
minutes of daily moderate-to-vigorous physical activity (MVPA). Additionally, an
substantial increase of sedentariness (ST) has been reported in youth. Although these
negative trends are well reported, research has shown considerable individual
differences in the PA changes patterns across time. Thus, there is a growing need to
identify different movement profiles across children in general, and vulnerable children
in particular, to better understand how children’s PA and sedentary behaviors change
across time. The aim of the study was, first, to identify different movement profiles
(motor competence, cardiorespiratory and muscular fitness, perceived competence) in
childhood, and second, to track longitudinal changes in objectively measured physical
activity (PA) and sedentary time (ST) across the identified movement profiles. A sample
included 491 Finnish 5th Grade children (girls 275, boys 216; Mage = 11.27 ± .32). The
first measurement phase was conducted in August/September 2017, and the second
phase one year later. Students’ MVPA and ST was assessed using hip-worn ActiGraph
wGT3X+ accelerometers. Perceived competence (PC) was assessed using the sport
competence dimension of the Physical Self-Perception Proﬁle. MC was assessed by twolegged jumps from side to side test (balance skill), by throwing-catching combination
test (object control skills) and by 5-leaps test (locomotor skill). Cardiorespiratory fitness
was assessed by 20 meter shuttle run test. Lastly, students’ muscular fitness was
evaluated by push-up and curl-up tests. A latent profile analysis (LPA) strategy was used
to identify homogenous movement profiles in motor competence (MC), perceived
competence (PC), and cardiorespiratory and muscular fitness. To examine an one-year
change in moderate-to-vigorous PA (MVPA) and ST between movement profiles, a mixed
between-within subjects analysis of variance with Tukey’s post hoc -tests was
implemented. LPA revealed three profiles: “At-Risk Movement Profile” included students
who had the lowest MC, PC, muscular and cardiovascular fitness (38 % of the sample),
“Intermediate Movement Profile" students with moderate MC, PC, muscular and
cardiovascular fitness (49%) and “Desirable Movement Profile” students with high MC,
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PC, muscular and cardiovascular fitness (13 %). The results of this study also
demonstrated that MVPA of the students in the ”Intermediate Movement Profile”
declined across the measurements (p < .01), whereas there were no change in ST. Three
movement profiles found in this study differed substantially in their physical capacities.
More specifically, the lowest group included more than one third of the sample and
demonstrated much weaker results in MC and fitness tests. This group has also less PA
and more ST comparing with other two groups. This study suggest that it is important to
recognize students with the lowest physical performance profile and direct
comprehensive interventions to them.
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POSTER #80
THE EFFECT OF "TABI" EDUCATION IN ELEMENTARY SCHOOL IN RELATION
TO THE PREVENTION OF HALLUX VALGUS
Jun Kaneko

Aims
Tabi is traditional Japanese footwear that gives a barefoot feeling with a thin sole. The
big toe is separated from the rest of the toes and this shape allows the hallux to move
easily (Figure 1).
The objective of this study was to compare the foot shape and toe function of the
children who underwent "TABI" education, wearing tabi in school for one year, to those
who did not experience this education. The study also examined hallux deformity in
elementary school children.
Methods
The study examined "TABI" schools (n=112) and a school which did not undergo the
"Tabi"education (n=110) with participating children being between the ages of seven and
eleven.
When the children went to school, they changed footwear to tabi (maturi tabi navy with
a sole thickness of 2mm. : KINEYATABI co., Ltd) and spent the school life for one year
wearing tabi in the school building as well as in the schoolyard("TABI" education school).
Participants were evaluated based on the foot arch height index, the 1st MTP joint ROM,
the hallux valgus angle(HVA) and toe grip strength. Outcomes were analyzed between
the groups in relation to their age (7-8 and 10-11) and gender.
The measurement was carried out twice before the start of the tabi intervention (pre)
and one year after wearing (post), and the amount of change (delta post) was calculated
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and compared with the control group. This research was conducted after approval of
Chukyo University Graduate School of Physical Education, Ethics Committee.
Results
In boys from age 7-8 (TABI: 8.7 degrees to 7.0 degrees (-1.7), controls: 8.0 degrees to
8.8 degrees (+0.8), p <0.01) and girls from age 7-8(TABI: 9.1 degrees to 7.6 degrees) (1.5), control: 7.0 degrees to 9.3 degres (+ 2.3), p <0.01) ,Hallux valgus angles decreased
in "TABI" education school.
The flexion range of 1st MTP joint was not smaller (more rigid) compared to the control
group in boys and girls from age 7-8(p <0.01).
Wearing a tabi changed how children use the playground equipment during their
recreation time. It is thought that the increase in opportunities to play with playground
equipment such as jungle gyms using footsteps had a positive effect on the foot shape
and function(figure 2).
Conclusions
The results emphasize the importance of "TABI" education for the prevention of hallux
valgus during elementary school. Regular physical activity at school without footwear
may be beneficial for foot shape and function, especially among children in the age
ranges of 7-8 and 10-11 years old.
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POSTER #81
PHYSICAL ACTIVITY OF CHILDREN AND ADOLESCENTS IN LUXEMBOURG
DURING SCHOOL, PHYSICAL EDUCATION AND LEISURE TIME: AN
ACCELEROMETRY-BASED STUDY
Eckelt, Melanie (1) | Bund, Andreas (1) | Hutmacher, Djenna (2) | Steffgen, Georges (2)

Objectives: Due to its great importance for development and health, the physical
activity (PA) of children has become a key issue in research over the last decade.
Simultaneously, the measurement of PA has been strongly improved through the
development of user-friendly and reliably working accelerometer, which allow to track
PA over several consecutive days in an objective way. Although the benefits of
accelerometry are well documented also for children (e.g. Hager et al., 2015),
especially cross-national studies such as the Health Behaviour in School-aged Children
(HBSC) are still using questionnaires and are focused only on overall or leisure time PA.
This study as part of the PALUX project (Physical Activity of Children and Youth in
Luxembourg) aims to (1) measure children's daily PA patterns using up-to-date
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accelerometers while (2) differentiating between PA in school, physical education and
leisure time.
Methods: In total, 242 children and adolescents (134 girls and 108 boys) aged from 10-18
years from 9 different schools in Luxembourg wore the ActiGraph GT3X-BTaccelerometer at the hip for a period of seven consecutive days. Total time in
moderate-to-vigorous PA (MVPA) was calculated using the cut-of points from Evenson et
al. (2008). Time spent in school and physical education were determined based on
timetables provided by the schools.
Results: Mean overall MVPA of participants over seven consecutive days was 307.6 min,
with 98.4 min (32 %) during school time and 190.7 min (62 %) during leisure time. Only
16.7 min (6 %) of the school time MVPA were performed in physical education. Boys had
more overall MVPA than girls (367.9 vs. 258.9 min, t(240) = 6.76, p < .01) due to
significant differences in all areas considered here (schooltime: t(215) = 6.26, p < .01;
leisure time: t(215) = 6.18, p < .01; physical education: t(188) = 3.07, p < .01). Children
spent 25.6 min of an average physical education class of 77 min in MVPA, which is
19.71 % and thus much less than the 50 % recommended by the U.S. Department for
Health and Human Sciences. Only 0.5% of the participants (1.2% of the boys and 0% of
the girls) achieved this value.
Discussion: Overall, 25.6 % of the children and adolescents in Luxembourg met WHO's PA
guideline of at least 60 min MVPA per day, which is in line with results from other
European countries. According to our data, the achieved MVPA is mainly due to leisure
time activities, whereas the potential of school and physical education in providing and
promoting PA has apparently not been fully exploited yet. The consistency of these
findings will be examined in a second survey in 2019.
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POSTER #82
MOTOR BASED "CIRCLE TIME" TO IMPROVE MOTOR SKILLS: A PILOT STUDY
Tepfer, Amanda | Baert, Helena

Fundamental motor skills (FMS) are a crucial component of child development. FMS
serve as the foundation to more complex motor movements. In addition, FMS
competence is related to a variety of health benefits, such as increased physical
activity, physical fitness, and perceived motor competence (Logan et al., 2015,
Cattuzzo, et al., 2017). Motor skill interventions can be effective in providing children
opportunities to practice and master FMS (Logan et al., 2015). However, few studies
focus on interventions designed for classroom implementation.
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Purpose: The purpose of this study was to examine the effects of a 7-week, motor-based
intervention using activities at circle-time.
Methods: Participants were 49 preschool aged children (Mage = 4.2, Range 3.2- 5.9). All
participants were from the same school located in central Vermont. Approximately 36%
were identified at risk due to identified disability or low socio-economic status as
measured by parent questionnaire (n = 19). All participants received their typical
Physical Education curriculum and habitual movement activities. The intervention group
(n=26; 42% boys) received a bi-weekly 20-min motor skill session at circle-time; the
control group (n=23; 65%) received no additional practice. FMS were assessed using the
Test of Gross Motor Development, 2nd Edition (Ulrich, D.A., 2000) before and after the
intervention.
Statistical Analysis: Descriptive statistics were computed for the TGMD-2 subtest scores
using SPSS 25 for MAC (IBM Corp, Armonk, NY, USA). Separate hierarchical linear models
were run for gains in locomotor score and object control score.
Results: Table 1 shows the means and SD for the pre-and post-intervention scores on the
TGMD-2 outcomes. ANOVAs showed no significant differences between intervention and
control group for locomotor skills and object control skills. Although gains were made
from pre- to post-tests in both locomotor and object control skills.
FMS are refined through maturation, practice, and instruction. Interventions can
improve FMS of young children and have implications to future early childhood initiatives
for all children. More research is warranted to confirm that children's’ FMS development
can be enhanced through motor-based activities during classroom instruction.
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POSTER #83
PHYSICAL EDUCATION TEACHER EDUCATION (PETE) AND TEACHING AND
LEARNING PROCESSES BASED ON DIGITAL TECHNOLOGIES AND SCIENTIFIC
EVIDENCE FOR CHILDREN AND YOUNG
CAZZOLI, Stefania

The study question was to examine status of the Digital Technologies (DT) impact in the
Physical Education Teacher Education (PETE) for develop high quality teaching and
learning processes school and sport based in according with children and young
population. The methodology was based on questionnaire in according with 2016
research MIUR (Minister Italian University, research and instruction) and INDIRE (Institute
national documentation innovation and research in education) on the Digital
Technologies in the processes of teaching and learning in the formal and no formal
education (OECD 2010) [1]. The sample was about one hundred subjects (women and
266

men) (the right and complete questionnaires was 75). The average aged was 19.2 years
(range 18-25), digital native generation (Strauss&Howe 2008)[2] in pre-service Physical
Education Teacher Training programme. The questions were on the use of Digital
Technology applied in curricular Physical Education (formal education) and
extracurricular Sports (non formal eduation). The data showed: 40% used Digital
Technologies in formal education (curricular Physical Education)
82,6% used Digital Technologies in non formal education (Sport)
93,3% thinking the positive use Digital Technologies in formal education (curricular
Physical Education) (Likert Scale 2,4/4)
100% thinking the positive use Digital Technologies in non formal education (Sport)
(Likert Scale 3,16/4)
34,6% used on line sources for practices based on evidence in formal education
(curricular Physical Education)
57,6% used on line sources for practices based on evidence in non formal education
(Sport)
54% used off line sources for practices in formal education (curricular Physical
Education)
52% used off line sources for practices in non formal education (Sport)
Discussion. The data output showed the use of Digital Technologies in formal education
(curricular Physical Education) was strong less than in the formal education (Sport). The
positive aptitude to use the Digital Technologies was strong in formal non formal
education (Sport). The use of the on-line sources for planning and practice orientation
based on evidence were not so strong in formal education (curricular Physical Education)
and in non formal education (Sport). The use off line for planning and practice
orientation were similar in formal and non formal education (Sport). For the future. The
research needs to involve more subjects and monitoring and update the trend constantly
for understanding the changes and educational needs for the Physical Educational
Teacher Education in pre-service and in-service (INSET) teachers. The use of the Digital
Technologies in formal education (curricular Physical Education) and in non formal
education (Sport) needs educational training and Continuing Professional Development
(CDP). The Digital Technologies educational training need in deep design for to develop
use them in professional context. The Digital Technologies educational training need the
inclusion of the education at the research and use of the scientific data for practice
based on evidence in the in formal and non formal education (Sport) web based and
scientific data science. [1] OECD ( 2010) Recognising Non-Formal and Informal Learning:
Outcomes, Policies and Practices ISBN: 9789264063846 [2] Howe N., Strauss W. (2008) ,
Millennials & K-12 Schools, LifeCourse Associates, pp. 109–111, ISBN 0-9712606-5-6
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POSTER #84
UNDERSTANDING THE INFLUENCES ON YOUNG CHILDREN’S MOTOR
COMPETENCE
Grace, Rachael (1) Rudd, James (1) | Knowles, Zoe (2) | Foweather, Lawrence (2) | Foulkes,
Jon (1)

UK children from areas of high deprivation have a propensity for low motor competence,
which is important to overcome, since a failure to make advancements during early
childhood may provide a barrier to Physical Activity participation in later life. There is a
need to establish which correlates and determinants of motor competence need to be
targeted in order for optimal development of interventions for this population. The
opportunities to experience and regularly participate in physical activity in early
childhood (0-4 years) may be determined by affordances within the home environment,
childcare or community sport settings that significantly influence the development of
motor competence. An understanding of the influencing factors would allow targeted
interventions to be considered in order for optimal motor skills development at school
age. This study, within the SAMPLE-PE project, aimed to investigate the individual,
social and environmental factors at preschool age and how this related to motor
competence. Children aged 5-6 years (n= 326) completed the Test of Gross Motor
Development-3, Stability Skills assessment and the Divergent Movement Assessment to
assess their motor competence. Parents were asked to complete a questionnaire to
assess demographics, parental factors, the home environment and child participation in
leisure time physical activities during the preschool years. Data will be analysed through
regression. This study aims to provide a strong understanding of the physical activity
experiences during the preschool years that impact on motor competence development
within 5-6 year olds to inform future interventions aimed at improving motor
competence.
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POSTER #85
IMPORTANCE AND VALUE OF MOTOR DOMAIN LEARNING IN SECONDARY
SCHOOLS: GERMAN PUPILS’ ASSESSMENT IN COMPARISON WITH OTHER
DOMAINS IN THEIR PE CURRICULUM
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Naul, Roland (1) | Dahl, Stefanie (2) | Neuber, Nils (2) | Fahlenbock, Michael (3) | Möllenbeck,
Daniel (4)

There is a current development to review the state of the art of PE on international
level by scholars and their research consortia (Pühse & Gerber, 2005; Bailey, 2006;
Onofre et al., 2012; 2013; Holzweg et al., 2014) and by monitoring PE projects of
international umbrella organizations like ICSSPE (“World-wide Reviews”), UNESCO (QPE)
and the EC (“PE Development at Schools in Europe”). Results show up to five (Bailey;
Onofre et al.) different domains in teaching PE at school but with different components
and without identical terminology of components and domains. Characterising and
conceptualising these educational domains in PE, a consensus is visible of three essential
domains: physical-motor domain, psycho-social domain and mental-cognitive domain
with components for each domain (CEREPS, 2018).
All these and other reviews and recommendations on the subject of PE do mainly include
data collections of PE and Head School Teachers, representatives of PE associations,
sometimes parents as well. In general, perspectives of pupils are not included with
lacking self-assessment of their teaching domains in PE including comparative views in
how far the assessment of domains conducted in PE differ or coincide with the
importance of the domains in pupils’ views.
Our paper will address as a pilot study a new instrument of measurement assessment of
components in domains of teaching PE by pupils of secondary schools in Germany. The
pilot study is part of a new Erasmus+ “EuPEO-monitoring project” (2018-2021). The
research consortium developed with previously recommended criteria for observatory
studies the “European Pupils’ Questionnaire” (EPQ).
Data were collected in five different German states within 13 community schools.
Currently, about 65% of data n=231 students (147 girls) were analysed (mean age = 15.2
± 0.99 years). Pupils were asked to indicate in how far outcome of special domains in
their PE curriculum were achieved (3–point Likert Scale) and how important they
personally do perceive the importance of the different domains as outcome in PE (5point Likert Scale). The highest assessed domain achieved in PE was the behavioural
domain (like attendance, punctuality and effort; mean = 2.49 ± 0.56). The achieved
motor skills and technique component of the physical domain was ranked lower (mean =
2.30 ± 0.59); the physical fitness component (e.g. strength, stamina, speed, flexibility)
of this domain was ranked with a mean = 2.34 ± 0.64. In principle, there is no difference
in ranking of the different achieved and perceived importance of domains in the sample
of school students in German secondary schools: components of skills and techniques
and physical fitness ranked only on third level behind the behaviour and social domains
(such as respect and positive relationships).
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POSTER #86
CAPL-GR QUESTIONNAIRE: VALIDITY AND FEASIBILITY EVIDENCE FOR GREEK
CHILDREN 8-12 YEARS OF AGE
Kaioglou, Vasiliki | Dania, Aspasia | Venetsanou, Fotini

The Canadian Assessment of Physical Literacy (CAPL-2; Healthy Active Living and Obesity
Research group, 2017) is designed to measure the Physical Literacy (PL) in 8-12-year-old
children. One of the protocols included within CAPL-2 is the CAPL-2 Questionnaire,
which assesses the PL domains of Motivation/Confidence (12 items),
Knowledge/Understanding (5 items), and self-perceived moderate-to-vigorous physical
activity (MVPA) (1 item). The purpose of this study was to cross-culturally adapt the
CAPL-2 Questionnaire for Greek children and evaluate its psychometric properties. The
original scale was translated into Greek (forward/backward translations) and reviewed
by an experts’ panel. Face validity of the translated Questionnaire was examined in a
sample of 50 children and 15 physical educators and resulted in minor wording. When
the CAPL-GR Questionnaire received its final form, evidence for its validity was gathered
through the examination of the association of gender and age with the scores of 544
children (52.9% boys), aged 8-12 years (M<sub>age</sub>=10.04, SD=1.3). Feasibility was
assessed via completion rate and assessors’ feedback on children’s ability to understand
the content and the wording used in the questionnaire. Analyses of variance revealed
that children’s age significantly associated with their Knowledge/Understanding
(F=22.448, p=.0001) and self-perceived MVPA (F=6.899, p=.0001) scores, with older
children receiving higher scores. The high Motivation/Confidence scores that were
observed, were not associated with age. Similarly, no gender differences were detected
in any domain of the CAPL-GR Questionnaire. All participants in this study were
responsive to the completion of the CAPL-GR Questionnaire. As expected, younger
children needed clarifications more frequently and required more time to complete the
questionnaire in comparison to the older ones. Children with learning difficulties
completed the questionnaire with the assistance of the assessors and were not excluded
from the process. From the above, it can be concluded that Greek children have
negligible gender differences in terms of core PL domains (Motivation/Confidence,
Knowledge/Understanding). Only age differences are apparent, mainly in relation to PA
knowledge, which, as expected, increases as children grow older. These results are in
close agreement with current literature on the development of the specific PL domains
(Tremblay et al., 2018) and support the validity and feasibility of the CAPL-GR
Questionnaire. Nevertheless, additional research is needed to establish the instrument’s
technical adequacy.
Funding: The data of this study are part of funded European Project with the title:
"European Partnership Agreement 2014-2020 “Human Resources Development –
Education and Life Long Learning Operational Programme”, Call entitled “Supporting
researchers with an emphasis on young researchers” with code ΕΔΒΜ34. Project Title
“Assessment of Physical Literacy in Greek children aged 8-12 years” (2017-2019)"
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POSTER #87
PRESCHOOL TEACHERS’ FEEDBACK ON READING A CHILDREN’S PICTURE
BOOK TO FOSTER PHYSICAL LITERACY IN A PRESCHOOL SETTING
Vinci, Debra M. (1) | Wirth, Christopher (1) | Venezia, Alexandra (2) | Potje, Jordan (1)

Introduction: Overweight/obesity have been identified as a critical public health issue in
the US. Early childhood is a strategic time to target obesity prevention efforts focusing
on healthy eating and physical activity.
There is a growing body of evidence supporting the use of picture books in children’s life
experiences. Children’s picture books have been a successful strategy to increase fruits
and vegetable intake in young children. However, there is limited understanding on the
use of children’s picture books in addressing physical literacy in this population.
A children’s picture book, Walker Finds His Wiggle, was developed to increase physical
literacy and promote developmentally appropriate locomotor movement skills. The
research team collaborated with a children’s book writer and an experienced graphic
artist to develop a picture book integrating physical literacy constructs (Whitehead,
2010) and movement concepts in relation to space awareness, effort, and relationship
(Graham, Holt-Hale, & Parker, 2010). The purpose of this study was to examine
preschool teachers’ assessment and classroom adoption of a children’s picture book that
was developed based on physical literacy and its core elements (Roetert, Ellenbecker, &
Kriellaars, 2018).
Methods: The children’s book Walker Finds His Wiggle was given to teachers in childcare
centers in NW Florida. Only teachers who taught in 3-4 year old classrooms were
included in the study. Participants were given one week to incorporate the book into
their daily lesson plan. One week following the initial meeting, they were asked to
participate in a brief interview. The interviews were semi-structured and asked
questions about pre-planning, use of the book, curricular inclusion, children’s reactions,
and their perceptions about movement. All interviews were audiotaped, transcribed
verbatim, and then coded using thematic analysis.
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Results: N = 26 female childcare teachers (15 Caucasian, 8 African American, 1 Asian
American, 1 Hispanic, 1 Native American) participated in the interviews. Seventy-seven
percent of the teachers were 39 years of age or younger and had an average of 13.28
years of childcare experience. None of the participants had read the book prior to the
study. The majority of teachers identified that movement was an area of focus during
their initial planning stages with the book. In addition, they felt that the book was
unique in that it was interactive and specifically encouraged children to be physically
active. The children engaged with the book and were allowed to get up and move along
with the characters. While movement was the predominate focus, numbers and counting
were also highlighted as an area that teachers focused on with children. All participants
stated that they would continue to use the book in their classrooms and all valued the
need to incorporate movement in academic settings.
Conclusions: The results of the study indicated that preschool teachers identified with
and supported the construct of physical literacy as they developed strategies to use the
picture book in a preschool classroom. The core element related to motor skill was
identified by the teachers along with providing a positive learning experience that can
be incorporated into future classroom settings.
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POSTER #88
EXPLORING THE COACHING ECOLOGY IN YOUTH ICE HOCKEY
Jan-Erik Romar | Erik Riska

Coach behaviour, practice activities, context and the relationship between these are
viewed as essential components in athlete development and consequently in the shaping
of athletic experiences. Previous studies with systematic observation tools in the
coaching context have reported that the pattern of coaching behaviour can be
understood as a sequential cycle of unplanned and reactive behaviours where coaches
most frequently instructed, provided feedback and encouragement while simultaneously
managing the training environment. Nonetheless, there is a clear limitation when the
coaching process is viewed as unidirectional without accounting for how athletes’
behaviour can inform coaching processes. Therefore, the purpose of this study is to
describe and interpret the ecology of youth ice hockey training sessions. The following
research questions framed the study: (a) How did the coaches structure the training
sessions? (b) What kind of coach instructional and managerial behaviours were prevalent
in this context? and (c) How active were athletes during the training sessions?
Two youth ice hockey teams were videotaped during four training sessions each with a
mean duration of 51 minutes. The athletes in Team Kalle were 10 years of age and in
Team Per 14 years of age with 15 to 18 athletes participating in one practice session. Ice
practice include fitness tasks, drills, conditioned game and game play. A modified
version of the Task Structure Observational Instrument was used to systematically
observe the practice structure and participant engagement. Additionally, a modified
version of the Coach Analysis and Intervention System was used to evaluate coaching
behaviour.
Results showed that coaches in both teams provided much time for athletes to actively
practice, with a focus on game play. Particularly concurrent instruction, the use of
names and hustle had a higher proportion compared to other observed coach behaviours.
In addition, the coaches provided mostly general positive and corrective feedback.
Finally, athletes were actively engaged about one third of a practice session although
they showed high levels of compliance.
The concurrent use of both coach and athlete behaviour data has shed some light about
the context and processes that take place in youth ice hockey coaching. This ecological
analysis, by examining athlete behaviours as well as coaches’ behaviours, can contribute
to a more in-depth understanding of the coaching processes, which might be useful for
coaches and in coach education.
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POSTER #89
THE EFFECT OF RULES VARIATION ON EXERCISE INTENSITY AND MOVEMENT
EFFICACY IN YOUTH RECREATIONAL GAME
Italo Sannicandro (1) | Cofano, Giacomo (2) | Piccinno, Andrea(2) | Rosa, Anna R.(2)

Background: The research of moderate-to-vigorous exercise is a goal of children physical
activity (Leek et al., 2011; Garcia-Angulo et al., 2019).This activity type can be obtained
through games or prescriptive motor tasks. Some Authors focus their attention both on
moderate-to-vigorous physical activity (MVPA), and on the movement effectiveness, if
motor skills are to be achieved effective (Faigenbaum & Rebullido, 2018; Edwards et
al., 2017; Stodden et al., 2014).
Aim: The study aims to describe the different exercise intensity and different movement
efficacy caused bay rules variation of a widespread Italian game called “<em>The 10
passes</em>”.
Methods: The sample of 12 children (11,1±0,6 years, 42.3±2.1 kg, 142,1±3.9 cm) played
the game (3x3min, rec.3’ passive) called “<em>10 passes</em>” in two ways. In
traditional form: provides 10 consecutive passes for the team to get a point; in modified
form: before receiving the ball each member of the team had to touch the space outside
the playing area (15x15m). GPS devices (18,18 Hz, GPEXE System, Exelio, Udine, Italy)
measured the distances at different run speed and accelerations and decelerations.
Through video analysis, the total number of passes and percentage of correct passes
were detected. The two game forms were performed with 24-hour recovery.
Results: Significative differences were funded between the two forms in average power
(W/kg, 4,9±0,4 vs 4,5±0,3, p<0.05), distance <3 km/h (99,9±9,9m vs 87,2±13,8m,
p<0.05), distance 3.00km/h<v<8.00km/h (441,1±24,1m vs 464,1±41,5m, p<0.05), No
significative differences were funded in acceleration and deceleration events.
Significative differences were funded in traditional form in total passes (282 vs 181,
p<0.01) and in percentage of successful passes (93,8% vs 89,6%, p<0.01).
Discussion: The exercise intensity monitoring is a necessity in teaching physical
education. The rules variation in games execution can significantly change the runs
intensity and the skill effectiveness.
The proposed variant seems to reduce the exercise intensity and to affect the task
success (throw).
In youth physical activity the bidirectional components of physical literacy are
dependent on the quantity and quality of each individual’s MVPA experiences
(Faigenbaum & Rebullido, 2018).
Physical education lesson must stimulate both the components linked to physical
exercise and those linked to the movement qualitative effectiveness (Garcia-Angulo et
al., 2019; Stodden et al., 2014).
274

References
Edwards L., Bryant A, Keegan R, Morgan K, Jones A., Definitions, foundations and
associations of physical literacy: A systematic review, Sports Med 47: 113-126. 2017
Faigenbaum A.D., Rebullido T.R., Understanding physical literacy in youth, Strength &
Conditioning Journal, 6:90-94. 2018
García-Angulo A, García-Angulo F.J., Torres-Luque G., Ortega-Toro E., Applying the new
teaching methodologies in youth football players: toward a healthier sport, Front.
Physiol, 10:121.,doi:10.3389/fphys.2019. 00121
Leek D., Carlson J.A., Cain K.L., Henrichon S., Physical activity during youth sports
practices, Arch Pediatr Adolesc Med, 165:294-299. 2011
Stodden D.F., Gao Z., Goodway G.D., Langendorfer S.J., Dynamic relationship between
motor skill competence and health-related fitness in youth, Pediatric Exercise Science,
26:231-241. 2014
Affiliation:
(1) Clinical and Experimental Medicine Department, University of Foggia, Italy | (2) Ministry of Public
Education at local school
Keywords:
Recreational Games, External Load, Children, MVPA
Presenter and Abstract Info

Italo Sannicandro | italo.sannicandro@unifg.it
Author Email: italo.sannicandro@unifg.it

POSTER #90
DO PHYSICAL CHARACTERISTICS AND AGE OF RECRUITMENT PREDICT
SUBSEQUENT PLAYING SUCCESS IN ENGLISH ACADEMY FOOTBALL PLAYERS?
Mark Noon (1) | Emma L.J. Eyre (1) | Tony Myers (1) | Matthew Ellis (2) | Peter D. Mundy( 1) |
Neil D. Clarke (1)

Introduction: Professional football academies are required to benchmark their players
physically throughout the talent development pathway. However, the contribution of
physical characteristics and age of recruitment to future playing success is unclear and
the utility of these physical assessments in predicting future playing success is not fully
understood. This study aims firstly to investigate the influence of physical
characteristics on obtaining a professional contract and secondly to explore the
influence of age of recruitment on retain and release across the development pathway
in an English football academy. Methods: Following ethics approval, 74 male youth
football players (11-16 years) from English category two academy were assessed on
three occasions annually (between 2008-2016) in anthropometry, 30m and
multidirectional sprint time (S) and jump height (cm). These assessments were used to
track players over 5 years at U12s, U13s, U14s, U15s and U16s age groups. Players were
categorised based on their start and release date at the academy. Retain and release
decisions were made at the end of U12, U14 and U16 age groups. At the end of the U18’s
age group, players were given a decision regarding a professional contract. Results:
Bayesian regression models suggest the majority differences in physical characteristics
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between those that were released from the academy and those that were retained are
small and uncertain. More players (58%) were recruited in or prior to the U12 age group
than at any other age group. Starting early (i.e. >U12) in an academy was also a key
indicator of obtaining a professional contract, representing 87% of the total players
signed. Bayesian logistic regression predicting how likely players are to obtain a
professional contract, given the age they started the academy revealed that players
starting the academy under 12 years of age are 12.43 times more likely to sign a
professional contract than those starting at 12-14 years old, and 3.16 times more likely
than those players starting with the academy at 14-16-year olds. Discussion: The findings
suggest the influence of physical characteristics on selection in academy football may
not be the key determining factor despite prior work identifying those who were
retained had better physical characteristics than those who were released (Emmonds et
al. 2016). This disparity in comparison to the present findings may be explained by the
strategy employed by each academy in terms of the type of players they are looking to
develop. The relative contribution of technical, tactical and psychological aspects to
player development and performance is likely to be idiosyncratic, hence physical
characteristics may be unable to discriminate between retained and released players
and thus should be interpreted with caution. Secondly, given that players recruited prior
to the age of 12 have an increased likelihood of gaining a professional contract clubs
should invest their recruitment resources on the youngest age groups in grassroots
football.
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POSTER #91
SURVIVAL OF THE FITTEST? A SEASON-LONG EXAMINATION OF BIOLOGICAL
AND PSYCHOLOGICAL MECHANISMS OF PARTICIPANT MOTIVATION AND
PERFORMANCE OF ADOLESCENT CROSS-COUNTRY RUNNERS
Eva Monsma (1) | Heather Elliott (1) | Megan Buning (2) | Hayes Bennett (1)

This study aimed to uncover the interacting mechanisms of growth and maturation with
psychological characteristics of male and female cross-country athletes. Senior and
middle school male and female athletes representing cross-country prototypical
physique (PTP) and non-prototypical physique (NPTP) were purposefully selected to
participate in the study. A battery of anthropometric assessments was measured by
trained researchers in order to characterize participants BMI percentiles, the HeathCarter anthropometric somatotype and maturity status using maturity offset and
maturity ratio (males). Psychological skills were measured prior to, and after the season
using the Test of Performance Strategies (TOPS) while the Competitive State Anxiety
Inventory-2R (CSAI-2R) were used to assess pre-race perceptions across four races
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throughout the season and associated race times and placement. Data on these
biological and psychological variables were used to frame results of an end of season
semi-structured interview regarding participant motivation, physical and psychological
factors associated with the season performance. A deductive approach was used to code
the data for TOPS strategies and CSAI-2R scales. All nine strategies were represented but
activation and attentional control were combined as were imagery, relaxation and
automaticity. Debilitative to neutral confidence scores reported on CSAI-2 scores were
thematically supported particularly among PTP participants (ecto-mesomorphs) who also
reported low to moderate TOPS scores. NPTP athletes (meso-endomorphs) reported
higher TOPS scores and had slower race times overall than PTP. Through inductive
analysis the physical explanations of performance factors that emerged were 1.
Biological growth and maturation, 2. Sleep, nutrition, and hydration, and 3. Physical
training. Both PTP and NPTP participants were accurate when attributing their physical
characteristics to their performance. Inductive analyses of reasons for participating in
cross country included 1. Team’s reputation, 2. Social agents and community, 3.
Personal growth and exercise and 4. Fun and enjoyment which paralleled aspects of
Self-Determination Theory. These preliminary findings inform practitioners about
distinguishing features of adolescent athletes matching the elite athlete physical profile
and those not meeting that profile with the utility of tailoring training plans that enable
participant satisfaction for sheer intrinsic reasons and those that are also connected to
elite performance training.
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POSTER #92
MENTAL SKILL TRAINING TO ENHANCE SPORT MOTIVATION IN
ADOLESCENTS
Anna Maria Mariani | Federica Marcolongo | Farncesco Peluso Cassese

Adolescence is a period of strong changes for individuals; it can cause an important load
of stressful stimuli with consequent anxious states with different intensity (Ferron et al.,
1984). A large number of studies demonstrated that regular play and practice of sport
activities is associated with a number of positive outcomes, including increased fitness,
increased vitality (Bouchard, Blair, & Haskell, 2007; Pelletier, Vallerand, & Sarrazin,
2007) and the improvement of some psychological and social factors in adolescents, such
as self-esteem, mental well-being, academic performance and relationships with parents
(Slutzky & Simpkins, 2009, Liu et al, 2014). Although the most are aware of the positive
outcomes associated with physical activity, many people stop their sport participation
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every year (Sarrazin, Boiché, & Pelletier, 2007). Motivation for sport is a complex
phenomenon, according to Self Determination Theory (Ryan & Deci, 2007), with
multiple motives for engagement. People can be motivated by external factors as
rewards, evaluations, pressure or by opinions they believe others may have of them
(Ryan & Deci, 2007). Furthermore, the can be moved by interest, curiosity or the desire
for improvement. It can be useful to act at different levels (extrinsic and intrinsic
motivation) in order to maintain sport participation. According to Hodge, Sleivert and
Mackenzie (1996), Mental Skill Training can be a valid method to foster motivation,
throughout goal setting, self-talk, relaxation and imagery. Our study had the aim to
investigate the relationship between a mental skill training program focused on defining
goals, internal dialogue, relaxation and imagery and the level of sport motivation of a
group of teenage swimmer athletes. In general, this study, together with others, can
constitute the baseline to define projects to foster sport motivation in students,
supporting teaching of physical education.
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POSTER #93
MONOFIN TRAINING; HEART ATHLETE'S, ELITE CHILD ATHLETE,
ECHOCARDIOGRAPHY
Magdy Abouzeid

INTRODUCTION The elite child athletes are one who has superior athletic talent. Monofin
(a single surface swim fin) swimming already proved to be the most efficient method of
swimming for human being (1). Little is know about the influence of child monofin
training on cardiac adaptation following long – term monofin training (LTMT).
METHODS 14 elite monofin children aged 11.95 years (± 1.09 yr) , height (Ht) (153.07 ±
4.2 cm ) , weight (wt) ( 52.4 ± 3.7 kg ), took part in ( LTMT ) for 36 weeks , 6 session per
week , 90 min per session . All subjects underwent two-dimension, M-mode, and Doppler
echocardiography before and after (LTMT) to evaluate cardiac dimensions and function,
septal and posterior wall thickness. Statistical methods of SPSS, means ± SD and paired t
test, percentage of improvement were used.
RESULTS There was significant difference (P<0.01) and percentage improvement for all
echocardiography parameter after (LTMT). Inter ventricular septal thickness in diastole
(IVSd) and in systole (Ivss) increased by 27.9 % and 42.75 %. Left ventricular end systolic
dimension (lvesd) and diastole (lvedd) increased by 16.81 % and 42.7 % respectively.
Posterior wall thickness in systole (pwts) very highly increased by 283.3 % and in diastole
(pwtd) increased by 51.78 %. Left ventricular mass in diastole (Lvd mass) and in systole
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(Lvs mass) increased by 44.8 % and 40.1 % respectively. Stroke volume (sv) and resting
heart rate (HR) significant changed (SV) 25 %, (HR) 14.7 %.
DISCUSSION Monofin training is an effective sport to enhance "Heart athlete's" for
children, because the unique swim fin tool and create propulsion and overcome
resistance.
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POSTER #94
PHYSICAL ACTIVITY, PHYSICAL FITNESS AND MOTOR COMPETENCE
ACCORDING WEIGHT STATUS. A STUDY IN CAPE VERDEAN SCHOOL
CHILDREN.
Vitor P. Lopes | Otniel J. P. B. Lopes

Overweight in children and adolescents a serious problem to public health in XXI
century. This study aimed to analyse the differences in levels of physical activity (PA),
physical fitness (PF) and motor competence (MC) according to the weight status, in
schoolchildren from the Island of Santiago, Cape Verde. This cross-sectional study was
carried out in 2017, with a sample of 145 boys and 198 girls, with 13.5 ± 0.8 years of
age. Height and weight were used to determine the values of body mass index (BMI, kg /
m 2), and weight status Weight status was classified according to IOTF cut values for
BMI. The pedometer was used to evaluate the PA, four fitnessgram battery tests and the
grip strength test were used to evaluate the PF. MC was evaluated with KTK and TGMD2. The descriptive statistics were calculated for all variables and the differences
according to the weight status were analysed with Kruskal-Wallis test. Although there
are children who are overweight, obese and underweight, most of them are
normoponderal. PA did not present significant differences between weight status
categories. Concerning to PF, there were significant differences in the arms extension,
mile run and grip strength tests. Considering MC, there were no significant differences
between the categories of weight status for both boys and girls. In conclusion, the
sample was mostly normoponderal, with emphasis on the prevalence of low weight in
relation to overweight/obesity. With significant differences between weight categories
in PF and MC tests.
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POSTER #95
ASSOCIATION BETWEEN MOTOR COORDINATION AND INTERPERSONAL
RELATIONSHIPS DURING SCHOOL BREAK TIMES
Thiago Rogel (1)| D. Medeiros (2,3) | Iverson Ladevig (1,4) | Beatriz Pereira (1) |

The entry into school is a determining factor in the personal and social development of
the child. Difficulties in interpersonal relationships are associated with academic
weakness and antisocial behavior. In the motor field, the importance of a peer group in
the mobilization of children for the practice of physical activity is recognized and has
been positively associated with development of motor coordination (MC). The school
break time is a fundamental space for the development of MC and social relations
through engagement onto peer-to-peer games. The most used method for comparisons in
social networks has been the sociometric test proposed by Moreno (1938) that includes
questions of positive and negative appointments in the identification of popular and
rejected children in the group. However, little has been investigated regarding measures
of centrality that consider the interaction of all students in the construction of strong
and weak friendships bonds. The aim of the study was to investigate associations
between MC and the relative importance of children among the groups of friends. Thirtytwo children, aged 8 and 9 years old, enrolled in the 3<sup>rd</sup> year of elementary
education, in the city of Santos, São Paulo, Brazil, participated in the experiment. MC
was evaluated through the protocol Körperkoordinations Test fűr Kinder - KTK proposed
and validated by Khipard and Schilling (1974). To identify friendships relations a
questionnaire was applied. This questionnarie was elaborate by the researcher and
composed by one closed question, where the children indicated how often they play
with each student in their classroom during school break time (often, sometimes or
never). The relative importance of the child in the group was evaluated through the
number of reciprocal positive selections, to calculate the centrality degree through the
Yed Software. After the statistical treatment, positive associations were observed
through the Pearson correlation coefficient test between the levels of motor
coordination and the degree centrality of the child in the group (r = 392; p = 0.027). In
contrast analysis of the sex effect, the t-test for independent samples was applied and
differences between boys and girls in the measure of degree centrality (p=0.001) and
MC (p=0.000). It was concluded that for the present study, associations were observed
between MC and the relative importance of children in the group of friends, with sex
being a co-variable of influence. The continuation of this line of studies is important to
better understand this phenomenon.
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POSTER #96
COMPETING AT THE HIGHEST LEVEL IN INDIVIDUAL OR TEAM SPORTS
DURING ADOLESCENCE DOES NOT IMPAIR THE QUALITY OF SLEEP
Carmen Mayolas-Pi (1) | Joaquín Reverter-Masià (2) | Isaac López-Laval (1) | Miguel Ovied-Caro
(1) | Javier Bueno-Antequera(3) | Diego Munguía-Izquierdo (3) | Alejandro Legaz-Arrese (1

BACKGROUND:
Sleep is an essential component of healthy development and is required for physical and
mental health (Chaput et al. 2016). Observational data on the association between level
in individual or team sports during adolescence does and sleep quality are still not
clearly defined.
PURPOSE:
To analyze differences in sleep quality by athletic status, type of sport, and sex.
METHODS:
A total of 2.106 Spanish adolescents (14.9 ± 1.8 years) involved in organized sports were
included in this cross-sectional analysis (970 girls). Athletes were categorized according
to whether they practice individual sport (n = 1.144) or team sport (n = 926). The
subjects were also categorized as top-level athletes (n = 1.192) if they compete at the
national and / or international level or as low-level athletes (n = 878) if they compete
locally and / or regionally. Sleep quality was evaluated with the Spanish version of the
Pittsburgh Sleep Quality Index (Royuela & Macías, 1997). Pittsburgh Sleep Quality Index
values were dichotomized into >5 (poor quality) or ≤5 (good quality) (Buysse et al.
1989).
RESULTS:
The girls showed worse sleep quality than the boys (4.1 ± 2.6 vs. 3.7 ± 2.4 respectively;
p = 0.000). Sleep quality was not statistically different between athletes competing in
individual (3.9 ± 2.5) or team sports (3.9 ± 2.5), (p = 0.856). We also did not observe
significant differences in sleep quality between top-level athletes (3.9 ± 2.5) and lowlevel athletes (3.9 ± 2.5), (p = 0.924). These results do not vary significantly when
analyzing the interaction between sex, type of sports and athletic status (p = 0.170).
46.9% of boys and 53.1% of girls showed poor quality of sleep (χ² = 0.000). Individuals
competing in individual sports and top level athletes did not show a higher risk of poor
sleep quality than those competing in team sports and low level athletes. CONCLUSIONS:
A high percentage of adolescent athletes show a poor quality of sleep, especially girls. In
our group of adolescents, athletic status and type of sport do not alter sleep patterns.
ACKNOWLEDGMENT: This study was supported by the research group S25-17D Movimiento
Humano, University of Zaragoza, Spain (grant no. 216176).
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POSTER #97
NORMAL WEIGHT OBESITY IN MIDDLE-SCHOOL-AGED CHILDREN (9 TO 12)
FROM AN ANTHROPOMETRIC PERSPECTIVE: WHAT IS HIDDEN FOR BMI
Martin Musalek (1) | Jana Pařízková (2) | Elegana Godina (3) | Elvira Bondareva (3) | Jakub
Kokštejn (1) | Jan Jírovec (1) | Šárka Vokounova (1)

Normal weight obesity is the state when an excessive amount of total body fat is present
along with average or normal BMI values. Although skeletal or lean mass development
parameters are important indicators of healthy development of children no studies have
been investigating in more details anthropometry profile of normal weight obese
children. In this study we compared total body fat calculated using Slaughter’s
equations, skeletal robustness calculated using the Frame index and muscle area for the
upper arm and calf using Rolland-Cachera equations between: (A) overweight obese
(OWOB) (n = 72); (B) normal weight obese (NWO) (n = 69); and, (C) normal weight nonobese (NWNO) (n= 69) children age 8 to-10 years. Our results showed that NWO children
had significantly poorer skeletal robustness on lower extremities and poorer muscle area
on the upper arm and calf compared to NWNO counterparts with significantly higher
evidence in boys–skeletal robustness NWO boys: Z-score= −0.85; NWO girls: Z-score =
−0.43; lean mass on the calf: NWO boys Z-score= −1.34; NWO girls: Z-score = −0.85. The
highest skeletal robustness—but not muscle area on the calf—was detected in OWOB
children. NWO children are indistinguishable by their BMI from non-obese peers but have
significantly more body fat and fragile body profile, what might affect their motor
competencies. We have highlighted the importance of the development of a simple
identification of NWO children and to find information about their motor development.
282

Affiliation:
(1) Faculty of Physical Education and Sport, José Martího 31 Praha 6 Veleslavín, 162 52, Czech Republic |
(2) Obesity Management Centre, Institute of Endocrinology, Národní 8, Praha 1, 116 94, Czech Republic |
(3) Lomonosov Moscow State University, Anuchin Research Institute and Museum of Anthropology,
Mokhovaya Str., Moscow, 125009, Russian Federation
Keywords:
normal weight obesity, adipose tissue, health risk, body mass index, anthropometry, 9-12-year-old
Presenter and Abstract Info

Martin Musalek | musalek.martin@seznam.cz
Author Email: musalek.martin@seznam.cz | jparizkova@endo.cz | egodina11@gmail.com |
bondareva.g@gmail.com | jakubkokstejn@seznam.cz | jirovec7@seznam.cz | vokounova@ftvs.cuni.cz

POSTER #98
MODERATE-TO-VIGOROUS PHYSICAL ACTIVITY IS MORE IMPORTANT THAN
MOTOR COMPETENCE IN MAINTAINING HEALTHY WEIGHT STATUS IN
BRITISH EARLY YEARS CHILDREN
Charlotte J. S. Hall | Emma L. J. Eyre | Samuel W. Oxford | Michael J. Duncan

Aims: To examine if current BMI, physical activity (PA) and motor competence (MC) in
British early years children is predicted by previous BMI, PA and MC. Design: Longitudinal
observational study.
Methodology: Data was collected at two timepoints, baseline and then one year later in
the same month for follow-up assessments in children aged 3-6 years. MC was assessed
with six locomotor skills (LC) and six object-control skills (OC) using the Test of Gross
Motor Development-2. PA was measured via a wrist-worn triaxial accelerometer and PA
grouped as minutes spent in total PA (TPA) and moderate-to-vigorous PA (MVPA) worn
over 4 continuous days, including 2 weekend days. A total of 91 children (54 male) with
ages between 3-5 years (4.28±0.74) at baseline, completed all assessments, at baseline
and follow up. Normality of variables was identified for PA and MC for baseline and
follow up according to Kolmogrov-Smirmov (P>0.05). Backwards linear regressions were
performed to explain variances in follow up BMI, PA and MC.
Results: At baseline, 14.3% of participants were considered overweight or obese and in
follow up there was a 3.3% increase. Males began with 16.7% considered overweight to
18.5% in follow up. Females started the study with 10.8% considered overweight to 16.2%
at follow up. There were no significant gender differences in any variables, apart from
OC skills. Previous BMI and current MVPA were the best predictors of current BMI
compared with previous and current TPA and MC (LC and OC). 96.4% of variance in
current BMI was explained by previous BMI, and current MVPA.
Conclusions: Results of this study suggest that children’s current BMI is best explained by
their current levels of MVPA and their BMI one year previous. MVPA is the most
consistent variable to maintaining healthy weight status in British early years children.
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POSTER #99
THE EFFECT OF SCHOOL INTERVENTION PROGRAMS ON THE BODY MASS
INDEX OF ADOLESCENTS – A META-ANALYSIS
Saavedra, Raquel (1) | Silva, António (1,2) | Leitão, José C. (1,2) | Rodrigues, Vitor (1,2) |
Monteiro, Maria J. (1,3) | Almeida, António (1) | Tallon, José M. (1) | Narciso, Janine (4) |
Barros, Ana (1,5) | Costa, Aldo M. (2,4,6)

Background: Although the prevention of obesity is a primary public health goal, effective
interventions are also required to treat existing obesity in adolescent populations to
stem the increasing prevalence of adult obesity. The purpose of this meta-analysis was
to make a quantitative analysis of the impact of school-based interventions on body
mass index (BMI) during adolescence. Methods: Studies were included if they were
randomized controlled trials performed in school settings in adolescents aged from 12 to
18 years, published in the English language between 2013 to 2018, and in which data for
BMI were available. Studies were retrieved from Pubmed, Scopus, Science Direct, and
Web of Science databases. Additionally, a manual search was performed on the
references list of previous reviews. Results were pooled using a random-effects model
with 95% confidence interval (CI) considered statistically significant. Heterogeneity was
assessed using I<sup>2</sup> statistics, while funnel plots, Egger’s regression and Begg
& Mazumdar rank correlation tests were used to assess for publication bias. Results: Of
the 18 798 possible relevant articles identified, 15 articles were included in this metaanalysis. The global result showed a low magnitude effect, though it was statistically
significant (N = 13 953), r= -.055, P= .004 (95% CI = -.092, -.017). The heterogeneity test
indicated low heterogeneity among studies (I2= 9.017%). The funnel plot showed no
evidence of publication bias. The rank-correlation test of Begg and Mazumdar P
= .45641) and Egger’s (P = .19459) confirmed the absence of bias. Conclusions: This
meta-analysis reported a significant effect favoring the interventions; however, the
evidence regarding the effectiveness of school-based interventions to reduce the BMI in
adolescents is still mixed.
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POSTER #100
AN EXAMINATION OF MATURITY STATUS AND INJURY PREVALENCE ACROSS
SIX SEASONS OF AMERICAN YOUTH FOOTBALL
Eva Monsma | Lauren Field | Susan Yeargin | James Mensch

Sport participation and intensive training coincide with growth spurts in height and
muscle mass, but the timing of these events is highly variable. Marked size and strength
differences in age-based organized sport predispose young athletes to injury especially
in contact-sports. This study had four aims: first, injury prevalence and maturity status
of youth football players were examined; second, we examined the anthropometric and
maturity differences between injured and healthy participants; third, the extent to
which chronological age, maturity offset (MO) and maturity ratio (MR) classified
participants as injured or healthy were compared; lastly, the predictive strength of MO
and MR for explaining injury rates among participants was examined. Participants were
1327 (Injured= 360) boys ages 7 to 14 (M =13.12, SD =1.03) participating in three
American youth football programs between 2013 and 2018. Anthropometric
measurements (standing height, sitting height, and weight) were taken in August of each
year by skilled researchers. Injury data, per occurrence, was entered into Datalys, the
emergency medical record system. Anthropometric and injury data were matched.
Injury prevalence for the entire sample was 27.18 ± 2.39 (95% CI: 24.81 to 25.98).
Independent t-tests for injury status indicated injured participants tended to be older,
taller, heavier, and closer to APHV than healthy participants (p < .05) except in years
2015, 2017, and 2018. Results of separate discriminant function analyses examining age,
MO and MR for each year were significant for 2014 and 2016 indicating age, MO and MR
with some variability by year, could correctly classify injured and healthy participants in
2014 and 2016. Separate odds ratios predicting injury from age, MO and MR indicated
players were 11.89 times more likely to be injured in 2016 if their APHV using the MO
equation, but not the MR equation or age, was estimated to be older at the time of
injury. Otherwise, neither MO nor MR, increased the chances of injury each year. That
MO and MR were mostly similar, provides some lose evidence of concurrent validity
between the two APHV estimates. The validity of these measures remains unclear as the
lack of findings may reflect validity problems or sample characteristics; the restriction
of age range to pre- PHV precluded variability necessary for determining the full range
of the estimate’s predictive utility for those who are post PHV. That injured participants
were older and bigger boys by about 4 kgs and 4 cms, was unexpected calling for further
consideration of how those injuries occurred. These boys were also closer to PHV in
skeletal, linear growth perhaps taxing the less mature muscles, tendon and ligaments
which may compromise balance and movement stability.
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POSTER #101
AT-RISK CHILDREN’ OBESITY MANAGEMENT THROUGH PHYSICAL ACTIVITY
Oh, Suhak (1) | Kim, Youngwook (1) | You, JeongAe (2) | Kwon, Youngmoon (1)

In South Korea, there is a growing the number of at-risk children with low socioeconomic status. The children have rarely received the continuous health education
from their schools and houses due to big class size, lack of time allotment for health
education at schools, and lack of parental care toward healthy eating and continous
exercising etc. For this reason, it is very hard for those children to keep healthy body
and mind throughout participating in active physical activities. Thus, this paper is to
provide tailored sport programs with active physical activities to low socio-economic
children and to analyze the changes of obesity level and their attitude toward physical
activities. In this study, 553 children at grades 1-3 are participated in total 16 lessons
(twice per week) with various physical activities. All lessions are being runned by trained
physical activity instructors in graduate program of kinesiology and physical education.
In this study, pre-test and post-test are conducted to analyze the changes on their body
obesity and attitude toward participating in physical activities. Two methods for data
collection are implemented: (1) a pre-and post- measurement of abdominal fat rate,
muscular mass, skeletal muscle mass, and basa metabolic rate (2) a questionnnaire for
children’ attitude. The collected data are analyzed using the paired t-test and
percentage. As a result, the addominal fat rate was greatly reduced, whereas muscular
mass, skeletal muscle mass, and basa metabolic rate were slightly increased. Moreover,
the children’attitude was positively changed such as the time decrease of sedentary
living, the time increase of moderate exercise per a week, the frequence increase of
moderate exercise per a week, and the increase for the number of days in over 60
minues exercise per a week. From the found results, it is proved that systematic and
continous physical activity programs for at-risk chilren are effective and useful to
increas the healthy level for at-risk children.
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POSTER #102
PHYSICAL ACTIVITY IN CHILDREN: THREATS AND OPPORTUNITIES IN THE
ENVIRONMENT
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Lang Morović, Maja (1) | Križan, Helena (1) | Musić Milanović, Sanja (1), (2)

Background: Physical activity of children from the earliest age is of vital importance for
the lifelong health. The opportunities for physical activity can be steered by the
environmental influences making children more active by enabling them to pursue in
regular physical activity or more sedentary by making it easier for them to choose
sedentary behavior as easier choice.
Methods: Childhood Obesity Surveillance Initiative in compliance with the World Health
Organization Protocol was administered on the nationally representative sample of 5662
second and third elementary school grade children in the Republic of Croatia in 2016.
Results: The data showing inconsistency in free time, school-organized physical activity
and sedentary behavior suggest that children are more active in free time in the City of
Zagreb in comparison to Continental and Adriatic regions. On the other hand, schools in
the City of Zagreb and Adriatic region give the most opportunities to children to
participate in organized physical activities.
Conclusion: It is of vital importance to structure opportunities for childhood physical
activity through school day and free time. Via Healthy Living program, children are
enabled for both by the implementation of numerous activities and supporting schools
and communities.
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POSTER #103
EFFECTS OF BAREFOOT EDUCATION ON CHILDREN’S BODY TEMPERATURE
AND SUBJECTIVE SYMPTOMS OF FATIGUE
Kobayashi, Koji (1) | Shikano, Akiko (2) | Watanabe, Akira (3) | Noi, Shingo (2)

Background and purpose
In recent years, there are concerns about the increase in children with low body
temperature and feeling of fatigue and subjective symptoms. Such symptoms have also
been reported to be associated with impaired autonomic function and developmental
defect (Takasaki, 1997, Shikano et al., 2014). In Japan, barefoot education has been
implemented in nursery schools and elementary schools as an effort to solve various
health problems related to children's autonomic nervous function. However, the effects
of barefoot education on children's temperature and subjective symptoms have not been
examined. In this study, we aimed to clarify the influence of barefoot education at an
elementary school on children's temperature and subjective symptoms.
Methods
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The subjects were 54 boys and 64 girls (2nd and 6th grade elementary school student)
enrolled in Japanese public elementary school implementing barefoot education. The
subjects lives barefoot in the all of school site all year round. The investigation was
carried out by the measurement of morning body temperature and implementation of
Jikaku-shojo-shirabe (a questionnaire for all 30 items regarding symptoms of fatigue) .
Jikaku-shojo-shirabe conducted only for 6th graders. The obtained data were compared
with the results of previous studies.
Results
The morning body temperature was 36.27 ± 0.32 ℃ in boys, 36.31 ± 0.29 ℃ in girls,
which were almost the same as the result of the previous study (Nakajima et. Al.,
2011)(boys : 36.25 ± 0.43 ℃, girls: 36.30 ± 0.41 ℃ ). In addition, the proportion of low
body temperature which was less than 36 ℃ at the time of getting up is 16.7 %（9

boys）in boys, 17.2 % (11 girls) in girls. Compared with the appearance rate of the
previous research (Nakajima et. Al., 2011) (the appearance rate of elementary school
boys: 25.5%, appearance rate of elementary school girls: 17.2%), in boys the proportion
of this studies was slightly less than previous studies, however in the case of girls we
could hardly confirm the difference. The median score for Jikaku-shojo-shirabe was 4.0
points in both 6th grade boys and girls. Compared with the previous study, these score
were equal to the previous study (Shikano et. Al., 2014) (the median score of men and
women: 4.0 points).
Conclusion
The results of this study suggest that barefoot education may have a small effect on
children's temperature and subjective symptoms. However, the subjects of this study
were only 2nd graders and 6th graders, and the number of subjects were not sufficient.
In the future, it will be necessary to increase the number of the subjects and perform
detailed examinations.
Affiliation:
(1) Faculty of Sports and Health Studies, Heisei International University, JAPAN | (2) Faculty of Sport
Science, Nippon Sport Science University, JAPAN | (3) Graduate School of Health and Sport Science,
Nippon Sport Science University, JAPAN
Keywords:
Autonomic function, Nursery school, Elementary school
Presenter and Abstract Info

Koji Kobayashi | kobakoji0518@yahoo.co.jp
Author Email: kobakoji0518@yahoo.co.jp | akin0514@hotmail.com | akira.062489@gmail.com |
nois@nittai.ac.jp

POSTER #104
THE INFLUENCE OF BODY MASS INDEX ON THE AGILITY SKILLS OF CHILDREN
6-8 YEARS OLD IN THE NORTH WEST PROVINCE OF SOUTH AFRICA.
Du Plessis, Wilmarié

Overweight and obesity has increased at a dramatic rate the past decade. Agility is a
fundamental quality that develops systematically in children, the increase of sedentary
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lifestyles seems to cause a decline in agility skills. Bodymass index and agility goes handin-hand and regrettably a child with a higher BMI could have lower agility skills.
However, few studies have investigated the influence of BMI on agility skills.
Aim / Purpose: To determine the influence of BMI on the agility skills of children 6-8
years old in the North West Province of South Africa.
Method / What was done: This study forms part of the longitudinal ExAMIN Youth SA
(The Exercise, Arterial Modulation and Nutrition in Youth South Africa) study, ranging
from 2017 to 2020. This is a cross-sectional study. Data that were collected at baseline
measurements from 2017 to 2018 were used for this study. Three hundred and ninety
one learners (165 boys and 226 girls), with a mean age of 7.73 years (±0.78) formed part
of this study. The Körperkoordinationstest für Kinder 2 (KTK) was used to assess the
learners’ agility skills. The anthropometric measurements used included stature and
weight. BMI was calculated with a formula of weight divided by the square of height.
Results and discussion The results indicated that 8.4% (N=43) and 6.1% (N=31) of the
participants were overweight and obese respectively. With regard to the effect of
overweight and obesity on agility skills the normal weight participants did perform
better (M=46.05) compared to the overweight (M=44.21) and obese (M=44.21) and the
difference between the groups indicated to be statistically significant (p≥0.05).
Conclusion / Take home message From the results it is clear that normal weight children
will perform better compared to overweight and obese children, however there doesn’t
seem to be any difference between the overweight and obese group. These results will
contribute to health professions, teachers and Kinderkineticists, launching early
interventions to tackle the problem of overweight and obesity and to subsequently
promote their agility skills.
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POSTER #105
THE PROGRAM “FILLING CHILDHOOD WITH HEALTH” PROMOTED CHANGES
IN LIFESTYLE AND HEALTH PARAMETERS IN SCHOOLCHILDREN
Raiane Pereira (1) | Isabela A. Ramos (2) | Rodrigo A. V. Browne (3) | Carmen S.G. Campbell (2)

With rising levels of obesity in children, and declining levels of some aspects of healthy
habits, alongside an array of tempting sedentary pursuits, it appears opportune to
provide a health education to reflection and behavioral change from childhood, a
determinant period in the habits consolidation. Therefore, our purpose was to design
and implement a health education program to raise awareness and motivate children to
healthy habits. 50 children of the CAIC school - Federal District Brazil, were divided into
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the experimental group (EG, n = 19; 8.2 ± 0.5 yr; 30.5 ± 7.7 kg; 1.32 ± 0.09 m; 17.3 ± 2.9
kg.m2(-1)), after completing health awareness instruments and control group (CG, n =
31; 8.1 ± 0.5; 28.6 ± 5.1 kg; 1.31 ± 0.05 m; 16.7 ± 2.2 kg.m2(-1)). Both groups
underwent anthropometric evaluation, aerobic fitness (Shuttle Run Test - SR), physical
activity level and food quality (Survey) before and after 8 weeks of intervention. The EG
children were collectively exposed to the TODDS Kids website for 1 hour, followed by
weekly filling of 8 habits picture albums. In these albums, the children glued images of
what they practiced and ingested on each day of the week. The stickers related to
healthy habits were colorful and which one related to bad or avoidable habits, in
grayscale. A lecture to EG parents occurred to presentation about healthy lifestyle, six
educational leaflets were also elaborated and given to the families. Pearson's Chi-square
test, Fisher's exact, generalized linear model using the linear and tweedie models,
generalized estimation equation model using the Poisson model and the Bonferroni
adjustment were used to analyze the data. (IBM® SPSS Statistics® 25.0, p <0.05). The
main results indicated a significant effect of the difference between groups on the
number of stages (p = 0.042, B = 6.4) and velocity (p = 0.031; B = 0.4) reached in the SR,
revealing that EG was significantly better than CG in aerobic fitness. In addition, a
significant effect of the difference between groups was observed on the percentage of
body fat (p = 0.001; B= -1.5), which increased more in CG compared to EG, as well as an
increase in fruit and vegetables consumption only in the experimental group (p = 0.001;
B = 1.4). It can be concluded that the Program Filling Childhood with Health, applied in
schoolchildren for eight weeks, promoted positive effects on aerobic fitness, fat
percentage and fruits and vegetables consumption.
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POSTER #106
PHYSICAL ACTIVITY ENJOYMENT AND MOTOR COMPETENCE PERCEPTION IN
YOUTH ATHLETES: IS PHYSICAL FITNESS A MODERATOR?
Alesandra Araújo de Souza (1,2) | Louis F. G. B. Lemos (2) | Tais S. Silva (2) | Naildo S. Silva (3)
| Clarice Maria de Lucena Martins (2)

Introduction: although perceived motor competence of children and adolescents has
been correlated with levels of PA, and PA enjoyment, little is known about its
relationship with enjoyment in participating in sports, specially in sand sports, with
climatic and ground surface discouragement. Aim: to analyze the relationship between
perceived motor competence and the practice enjoyment in Beach Handball players,
and to verify whether possible confounders, such as physical fitness and body fat,
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moderate its analysis. Methods: this cross-sectional study is part of the 3S´s project
(Sand Sports in Science), developed in Joao Pessoa /Brazil. Data of one hundred fortythree adolescents of both sexes (Female, n: 77 - 14.7±1.6 years; Male, n: 66 - 15.5±1.3
years) were measured during “Taça Kika” beach handball tournament, in January 2019
before their first game. The perceived motor competence was observed through
application of a questionnaire containing 24 questions, answered in a scale with the
following expressions: strongly disagree, disagree, agree and strongly agree, or 1 to 4,
respectively. The enjoyment of physical activity was determined by the Youth Sport
Environment Questionnaire, which has 18 questions answered on a scale from one to
nine considering "strongly agree" to "strongly disagree". Fitness parameters were
measured by handgrip dynamometry, horizontal jump, and 20 meters velocity. Fat mass
was evaluated with InBody® (model 570, USA). Simple linear regression adjusted for sex
and age was used to analyze the relation between perceived motor competence and
practice enjoyment. Then, physical fitness score and fat mass were inserted in the
models to test them as possible moderation factors (version 25.0). Results: it was
observed that there is an interaction between perceived competence and practice
enjoyment (β = 0,321; p = 0.008; CI: 0.086-0.555). However, neither physical fitness or
fat mass moderate the analysis. Conclusion: beach handball athletes take pleasure in
this sport practice due to their perception motor competence, and it is not moderate by
your weight status or physical fitness related to health.
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POSTER #107
PHYSICAL ACTIVITY AND MOTIVATION FOR PHYSICAL ACTIVITY ARE
IMPORTANT FOR PHYSICAL FITNESS IN LITHUANIAN PRIMARY SCHOOL
CHILDREN
Brigita Mieziene | Arunas Emeljanovas | Jovita Ambrutyte | Saulius Sukys | Vida Cesnaitiene |
Laurynas Dilys

Background. Physical fitness plays a key role in child's sustainable growth and
developmental process (Zhou et al., 2014). Low physical fitness is an important risk
factor for cardiovascular disease, type 2 diabetes and mortality (Faselis et al., 2012;
Kokkinos et al., 2012; Timpka et al., 2014). Low cardiorespiratory fitness is associated
with risk of mental and physical health (Ortega et al., 2008). Physical activity (PA) has
fundamental value for physical health in general and physical fitness in particular. Low
PA in school age children has an accumulative effect and results in later life as chronic
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diseases (Peralta-Huertas et al., 2008), overweight and obesity (Koolhaas et al., 2017).
Consequently, a physically active lifestyle is related to psycho-social/cognitive factors as
motivation for physical activity. Primary school children still have an inherent desire to
move. However, the contemporary world with its technologies and gadgets supports
sedentary behavior. So, the level of motivation to be physically active is crucial for
physical activity for youngsters.
The aim of this research is to determine the relationship of motivation to be physically
active, physical activity and physical fitness in primary school children.
Methods. The study included 481 children from primary school of Kaunas region in
Lithuania. Among them there were 232 boys (48.6 %) and 249 girls (51.4 %) from second
to fourth grades. Four hundred and seventy parents reported physical activity of their
children.
Physical activity evaluation was based on Bacardi-Gasord (2012) proposed items,
evaluating child’s time spend sedentary and actively on low and intense physical
activities. Motivation for physical activity was measured using PACES (Physical Activity
Enjoyment Scale) scale, which Moet et al. (2001) adapted for primary school children.
Physical fitness components: explosive power, leg muscle strength power, hand muscle
power, agility, speed and cardiorespiratory endurance were measured using test battery
proposed by Norwegian researchers (Fjortoft et al., 2011). Child’s gender and age were
considered as covariates.
Results. ANOVA analysis indicated that physical fitness components improve though age
8 to 11 years (p<.05). Boys have better results than girls for explosive power and hand
muscle power in mean comparison using Stjudent t test. Linear regression analysis
showed that higher motivation for physical activity significantly associated with better
results in these physical fitness components: explosive power, speed, agility and
cardiorespiratory endurance (p<.05).
Conclusion. So, important health-related physical fitness components such as explosive
power, speed, agility and cardiorespiratory endurance could be improved by enhancing
interest of children for physical activity, motivating and supporting their endeavors to
be active.
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POSTER #108
THE IMPACT OF HEALTH-RELATED BEAHVIOR FOR PHYSICAL FITNESS IN
PRIMARY SCHOOL CHILDREN
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Arunas Emeljanovas | Brigita Mieziene | Nedas Simonaitis | Saulius Sukys | Vida Cesnaitiene |
Laurynas Dilys

Background. The physical fitness in school aged children is constantly declining (Malina,
2007; Olds, Ridley, & Tomkinson, 2007), while some aspects of physical fitness declined
as much as 50 percent in accordance with tests results during the last two decades
(Venckunas et al., 2017), that prognosticates increasingly earlier onset of health
problems, decreasing the quality of life of the population and financial burden for the
society. Research also reveals persistent worsening trends of physical activity that
contributes to the development of physical fitness (Zaborskis et al., 2012). Childhood is
an important period of life, since many physiological and psychological transformations
take place at these ages. Similarly, lifestyle and healthy or unhealthy behaviors are
established during these years, which may influence health later in life.
The aim of this study is to examine the impact of health-related behaviors: physical
activity and nutrition for physical fitness indicators in Lithuanian primary school
children.
Methods. The study included 864 primary school children, among them 430 (49,8 %) boys
and 434 (50,2 %) girls across grades 2<sup>nd</sup> to 4<sup>th</sup> and their
parents. Physical activity and sedentary behavior of children were measured by six-item
PA questionnaire for parents (Bacardi-Gascón et al., 2012). Dietary habits for
schoolchildren were assessed by The KIDMED index questionnaire (Serra-Majem et al.,
2004). Physical fitness components: explosive power, leg muscle strength power, hand
muscle power, agility, speed and cardiorespiratory endurance were measured using test
battery proposed by Norwegian researchers (Fjortoft et al., 2011). Child’s gender and
age were considered as covariates.
Results. Preliminary analysis indicated that girls had demonstrated better nutritional
patterns, lower level of sedentary behavior, but also lower physical activity than boys
(p<.05). Higher physical activity was related with better indicators of explosive power,
hand muscle power, speed and agility (p<.05). Better patterns of nutrition were
significantly associated with better indicators of cardiorespiratory endurance (p<.05).
Conclusion. Improving health related behavior in children could lead to better healthrelated physical fitness.
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POSTER #109
CHILDREN’S VIEWS ON PHYSICAL ACTIVITY PRE AND POST PARTICIPATION
IN A FAMILY-BASED FITNESS INTERVENTION.
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Venezia, Alexandra P. (1) | Foote, Shelby J. (1) | Wirth, Christopher K. (2) | Brock, Sheri J. (1)
| Wadsworth, Danielle D. (1)

Introduction: Despite the well-documented benefits of physical activity participation
and the health consequences associated with overweight and obesity, children are not
meeting physical activity recommendations. Parents and caregivers are often viewed as
their child’s primary gatekeeper; therefore, the child’s physical activity could be
dependent upon the regulatory capacity of their parents. Research has suggested that
interventions are most effective when they incorporate multiple levels of influences. A
family-based fitness intervention was developed to target child physical activity
behavior by also targeting the multiple levels of influence that can have an effect on
their physical activity behavior. The purpose of this study was to examine children’s
perceptions of at-home physical activity practices before and after a family-based
fitness intervention.
Methods: Overweight/obese children who had participated in a 10-week family-based
fitness intervention, were interviewed at two time periods, pre-intervention and postintervention. The interviews were semi-structured and asked questions about what
children did after school and on the weekends, rules about exercise/playing outside
and whether or not they were encouraged be physically active or find alternatives to
watching TV/playing video games. In post interviews, children were asked to identify if
they noticed any changes in their activity levels since they started the study. All
interviews were coded using thematic analysis.
Results: N = 10 children, between the ages of 5 to 12 years old, completed the
interviews (6 males and 4 females, 8 Caucasian and 2 African American) and all were
considered obese. Eight pre-themes and six post-themes emerged from the study. Prior
to the intervention children reported a wide variety of home and weekend activities that
varied greatly from child to child. Screen time limits also differed from child to child
with no set rules in the home about screen time limits. Screen time was more likely to
be taken away as a form of behavioral punishment. Following the study, children
reported greater levels of engagement in physical activities, screen time limits in the
home, parent encouragement of physical activity, and more planned occurrences of
physical activity following the family-based intervention.
Conclusions: Following the intervention, children reported greater participation in
outdoor activities after school, while less children participated in screen-time activities
after school. Most of the children identified that since he/she started the study, they
have become more physically active. Rules for sedentary and physical activities seemed
to be more specific with some children including set time limits. Furthermore, children
felt they had rules regarding physical activity to benefit their health and increase their
physical activity levels. Participation in the study may have encouraged new outdoor
after school and weekend activities like playing outside, hiking, and going to the park. In
general, playing outside and being physically active seemed to become more appealing
to children over sedentary activities. Results from the study indicate that an
intervention for improving engagement of physical activity had an influence in children’s
appreciation for physical activity.
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POSTER #110
MOVEMENT ACTIVITY FOR PRE-SCHOOLER CHILDREN FOLLOWING THE
AUSTRALIAN “ANIMAL FUN”: AN ITALIAN PROPOSAL
Francesca Policastro (1) | Stefania Zoia (2) | Marina Biancotto (2)

Background: In our current society children’s motor activity is decreasing, in favour of
technological games and static situations. In early childhood they already run the risk of
having a sedentary lifestyle. This means not to develop the essential appropriate motor
skills. “Animal fun” is a funny imaginative Australian program of movement (2010),
which builds fine and gross motor skills in young children. It has been designed for
children aged between 3 and 6 years old. In Italy there is a lack of this kind of programs,
especially for this age-band. In our country the problem of inactivity is diffused, and
interventions to promote movement and health are required, especially for young
children.
Purpose: Considering the socio-cultural differences between children of different
countries, this study aims to verify the possibility to apply “Animal Fun” for young
Italian children. The use of this kind of activity in the Italian pre-school program is
completely innovative. Furthermore we aim to improve children’s motor abilities
through this specific program.
Methods: After the approval of the University Ethics Committee, and after the written
informed consent from the parents, 136 children between 3 and 6 years old of three
different Italian Kindergarten were included. The children were divided in Case (76
children) and Control (60 children) groups; no children were excluded.
At the baseline and after a month, we assessed both groups through the Movement
Assessment Battery for Children-2. This assessment considers: Manual Dexterity, Aiming
and Catching, and Balance competencies. It also provides a global motor skill score.
The Case group followed a four-weeks program with a physiotherapist, who proposed
“Animal Fun” three-times for week, for 30 minutes. The activity completely based on
the “Animal Fun” modules, in order to make the children move, have fun and learn. We
included the activity in the everyday scholar program, in order to involve the teacher in
understanding the importance of the motor development.
Results: At the baseline the two groups didn’t show statistical significant difference for
the motor scores.
After one month, the Cases demonstrate statistical significant difference for all the
evaluated skills: Manual Dexterity (p-value=0.01878), Aiming and Catching (pvalue<0.00001), Balance (p-value<0.00001), global score (p-value<0.00001). The
Controls don’t demonstrate statistical significant difference for: Manual Dexterity (pvalue=0.12321), Balance (p-value=0.41733), global score (p-value<0.18771). The Aiming
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and Catching skill shows a significant improvement also for the Controls (pvalue<0.00001).
Conclusion: The results demonstrate that “Animal Fun” is completely applicable to
Italian young children. By perform this motor program the children improve in Manual
Dexterity, Balance and global motor scores. The inclusion of this kind of activity in the
Italian pre-school program could be very useful to improve children’s motor abilities.
This innovation could help the children to increase their want to move, to learn more
about their body and to experiment new motor experiences.
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POSTER #111
AGREEMENT BETWEEN PA-QUESTIONNAIRE AND MULTIPLE SENSOR
MONITOR IN CATEGORIZING PHYSICAL ACTIVITY IN MALE ADOLESCENTS
Misigoj-Durakovic, M. | Radman, I. | Soric, M.

It has been proposed that the physical activity (PA) assessment in public health studies
should strive to classify individuals into quantiles according to the amount of
PA<sup>1</sup> and to detect portion of individuals at greater risk due to inactive
lifestyle<sup>2</sup>. This study aimed to evaluate the potential of recall-PAquestionnaire to rank adolescents into quartiles according to duration of vigorous PA
(VPA) and moderate PA (MPA) and to identify insufficiently physically active adolescents
according to the current WHO guidelines (less than 60 min MVPA/day).
A group of male adolescents (N=61; age 15,6±0,4, BMI=20,9±3,0); included in the CROPALS study<sup>3</sup> were randomized to fulfil the School Health Action, Planning
and Evaluation System questionnaire (SHAPES)<sup>4</sup> and to wear multiple sensor
monitor device (SenseWear Armband<sup>TM</sup> Pro3; SWA) for 7 consecutive days
no more than three weeks after having fulfilled the questionnaire. Cross-sectional
comparisons were applied to evaluate ability of the questionnaire to categorize
adolescents against SWA in one ordinal variable <em>quartiles of PA</em> and three
dichotomous variables <em>sufficient activity</em> (cut-off 60 min MVPA/day),
<em>low activity</em> (last quartile of PA), <em>high activity</em> (first quartile of
PA). The level of agreement between SHAPES and SWA was compared using Spearman's
rank-correlation and Kappa statistics. Additionally, differences between questionnairebased quartiles in objectively measured PA time were determined using one-way ANOVA
with Bonferroni post-hoc comparisons.
Results suggested that the questionnaire overreport duration of VPA in comparison to
SWA. A fair correlation between SHAPES and SWA in ranking individuals based on time
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spent in VPA and MVPA has been detected (ρ=0,40 and ρ=0,33, respectively; p<0,01).
No significant agreement was found between SHAPES and SWA in categorizing boys into
quartiles of any PA-intensity. However, the highest and the lowest questionnaire-based
quartiles differed in objectively measured duration of VPA (39,1 [CI:22,6–55,6] vs. 13,8
[CI:5,8–21,8]; p=0.01) and MVPA (134,2 [CI:108,7–159,6] vs. 86,5 [CI:65,0–108,0];
p=0.03). Results have further shown a fair agreement between SHAPES and SWA in
categorizing boys as (in)sufficiently active given the current PA-recommendations
(κ=0,32, p=0,01). Difference between questionnaire-based sufficiently active and
insufficiently active boys in relative energy expenditure (13.60 vs. 9.01 kcal/kg/day;
p=0.05) also strengthen above finding.
This study confirmed that the recall-questionnaire might be an appropriate tool to
distinguish between the most active and the least active quartiles of male adolescents
and to discriminate male adolescents at greater health-risk due to insufficient PA. It
supports previous findings that subjective methods overreport the amount of PA in
adolescents, which most likely leads to insufficient sensitivity of the questionnaire to
rank adolescents into quartiles based on objective time spent in PA. Further research is
needed to strengthen this finding and to confirm the hypothesis that the questionnaires
can effectively categorize adolescents based on their PA level.
This study was funded by the Croatian Science Foundation under the number 9926
(http://www.hrzz.hr/default.aspx?id=78&amp;pid=9926&amp;rok=2016-06)
1. Matthews CE et al. (2003) Am J Epidem 158(11), 1114–1122;
2. Dumith SC et al. (2012) Int J Epidem 40(3), 685–698;
3. CRO-PALS : www.kif.unizg.hr/en/cropals/about
4. Wong SL et al. (2006) Med Sci Sports Exerc 38(9), 1593–1600.
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POSTER #113
CHILD HEALTH CARE THROUGH TAEKWONDO
Kim, Youngwook (1) | Oh, SuHak (1\)| You, JeongAe (2) | Choi, JeeAh (1)

Taekwondo is one of the most common physical activities conducted by elementary
school students in South Korea for health care. The purpose of this study is to present
the objective and systematic basis of the effect of Taekwondo training on health
variables (physical fitness, obesity) using meta-analysis. To do this, a total of 12 Korean
papers selected through literature reviews were selected for analysis and meta-analysis
was conducted. The main results of the study are as follows. (1) Taekwondo training
showed the decrease of body fat and the improvement of physical fitness of children 's
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practice. (2) Taekwondo training takes 50-60 minutes per session three times a week,
proving effective in health care. (3) Effective program composition for obesity
management was a combination of basic behavior, Poomsae, and Gyeorugi. (4) Effective
program composition for fitness management was a combination of basic behavior,
Poomsae, kicking and Gyeorugi. The results of this study are significant for Taekwondo
practitioners who reevaluated the effects of South Korean child obesity and physical
fitness using meta–analysis. We have found limited research that provides quality
evidence and meta-analysis in South Korea. Therefore, the results of the meta-analysis
must be interpreted with caution
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POSTER #114
UTILIZATION OF THE PHYSICAL SELF-DESCRIPTION FOR OBESITY
MANAGEMENT FOR VULNERABLE CHILDREN
Oh, SuHak (1) | Kim, Youngwook (1) | You, JeongAe (2) | Kwon, Youngmoon (1) | Choi, JeeAh
(1)

The social interest of the country of children belonging to economic and social lower
class in Korea is increasing. Children who are not adequately protected at home are at
high risk for obesity due to uncontrolled food intake and lack of physical activity, and
various measures are being taken to protect them. In this study, we investigate the most
influential factors of PSDQ (Physical Self-Description Questionnaire), which is a
convenient tool that is easy to use and relatively easy to analyze, on whether a child is
obese or not, and diagnose effective use of physical activity intervention of child. 423
male and female children between the ages of 9 and 12 have applied for eight weeks of
physical activity programs. We used the logistic regression analysis to examine factors
affecting with caution whether obese among PSDQ factors measured in advance. Analysis
results. Body fat (Wald = 88.44, p = .000) of 10 PSDQ factors (Self-esteem, Strength,
Flexibility, Endurance, Health, Appearance, Sport competence, Coordination, Body fat,
Physical activity). Strength (Wald = 7.53, p = 0.006) and Endurance (Wald = 5.76, p
= .016) have a significant influence on obesity discrimination, which is 93.6% of normal.
61.5% of obesity was correctly classified, showing a high accuracy of 85.3% overall. The
use of diagnostic tools that can examine the potential for obesity when applying a large
number of physical activity intervention programs can be directly linked to the program's
success.
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POSTER #115
KINDERGARTEN TEACHERS SUPPORT FOR CHILDREN´S PHYSICAL ACTIVITY
Maret Pihu (1) | Eva-Maria Riso (1) | Ade Laande (2)

Physical activity (PA) in early years has a priceless value to the child´s development.
According to the PA recommendations children should participate every day at least 60
minutes or more in moderate to vigorous PA (MVPA). More specified guidelines from 2 to
6 years old suggest 2- 3 hours daily PA. The PA should be enjoyable, developmentally
appropriate and vary according to the purpose. The child in kindergarten should have
different option to be active: active free play, integrated learning process, organized
physical activities, active transportation and activities to reduce sedentary behavior.
Even the importance of PA in the early years is well-known there are a lot of children
who don´t meet these guidelines. For example the results with the Estonian 6- 7 years
children indicated that only 8% of the children met the daily MVPA recommendations.
However, 48% of these children achieved this norm basing in 7-day average indicator. As
most of the 2- 6 (7) year children spend a lot of time in kindergartens in Estonia the
teachers have a big role in supporting the children PA.
Objectives: To explore how kindergarten teachers support children PA.
Methods: The 19-item The Activity Support Scale was used. The questionnaire was
adapted for the use among the kindergarten teachers and consisted of 4 subscales: 1)
Support to the child´s PA (4 items, e.g. “Every week I take children to the places where
they can by active”); 2) Role modelling (5 items, e.g. “I encourage children to be
physically active by role modeling“); 3) Use of kindergarten physical environment
resources (4 items, e.g. “I encourage children to use outdoor resources to be active“);
4) Paying attention to the sedentary behavior (6 items, e.g. “I keep eye on that the
following sitting time wouldn´t be too long for the children). The 5 point Likert scale
was used (1- don´t agree at all to 5- strongly agree). Data were obtained from the 152
kindergarten teachers from three different counties in Estonia. The biggest age group
among the participants were 36-45 years (32,7%) following 46-55 (27,5%). 61,2% of the
teachers said that they spend 1- 2 hours in outdoor everyday with the children, 22,4% do
it at least 2-3 hours and 16,4% till 1 hour.
Results: All four subscales were significantly positively correlated. Role modelling
subscale (4,49±,59) was significantly higher than the other three subscales. Paying
attention to the sedentary behaviour subscale was significantly lower (3,99±,61) than
the other three subscales. Teachers in the countryside kindergartens (4,2±,69) showed
significantly higher support to the child´s PA subscale than teachers in town
kindergartens (3,9±,66).
Conclusion. Kindergarten teachers evaluate themselves to be good role models in
promoting PA among children, but they put less attention to avoid long sitting times.
Teachers in countryside support more children´s PA.
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POSTER #116
THE EFFICACY AND FEASIBILITY OF THE DAILY MILE IN ITALY
Paolo Riccardo Brustio (1) | Anna Mulasso (1) | Danilo Marasso (2) | Paolo Moisè (2) | Camilla
Ruffa (2) | Andrea bellatore (2) | Alberto Rainoldi (1) | Gennaro Bocci (1)

The school context is the ideal and favourable location to engage and promote physical
activity in childhood and consequently to increase physical fitness and reduce several
health problems, including overweight and obesity. According, The Daily Mile is a
physical activity program growing in popularity internationally which consists in running
or walking outside, during class time, for approximately 15 min at a self-selected pace.
The aim of this study was to investigate the feasibility and effectiveness of The Daily
Mile in Italian primary schools. Five primary schools, including a total of 45 classes, in
the neighborhood of Turin were recruited for the study. According to teachers’
availability the classes were divided into an intervention group that introduced The Daily
Mile for 3 months and a control group that continued the usual curriculum. The
intervention group consisted of 24 classes including 486 students (mean age, 8±1 years;
45.7% girls), while the control group consisted of 21 classes including 309 students (mean
age, 8±1 years; 49.8% girls). A total of thirty-three teachers (mean age, 45±5 years)
were involved in the study. Teachers were free to perform The Daily Mile during the
school day when it best suited their own timetable and the activity did not replace the
normal physical education lessons or breaks. The 6-min run test, standing long jump,
body mass index, and roundness index were assessed before and after the 3 months.
Moreover, the teachers completed a survey for assessing the activity acceptability at the
end of the intervention. Significant group × time interactions in the 6-min run test
(p=0.038) and standing long jump results (p=0.034) were observed. Specifically, the
intervention group improved in the 6-min run test (percent change=7.5%) and standing
long jump (percent change=5.9%). Differently no significant difference was observed in
body mass index and roundness index (p>0.05). Overall, the teachers reported a general
positive favour to the activity and found it suitable for their school context. The present
results showed as Italian primary schools might consider to include The Daily Mile for
improving students’ physical fitness during the school time. Moreover, the activity can
be easily and safely implemented in the school context. These findings may be relevant
for Italian teachers and policy makers.
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POSTER #117
'GAELIC4GIRLS' (G4G): EFFECTIVENESS OF A 10 WEEK MULTI-COMPONENT
COMMUNITY-SPORTS BASED PHYSICAL ACTIVITY INTERVENTION FOR 8-12
YEAR OLD GIRLS.
Orlagh Farmer

Background:
Multi-component sports-based interventions have the potential to increase childhood
physical activity (PA) levels, motor skills, and psychosocial well-being. Few
interventions, however, have been conducted for young girls in community sports-based
environments, specifically in Ireland.
Purpose:
This study aims to assess the effectiveness of a multi-component, community sportsbased intervention for increasing girls PA levels, fundamental movement skill (FMS)
proficiency, and psychosocial well-being. It is hypothesised that the intervention group
would demonstrate significant improvements beyond a comparison and control group.
Methods:
A sub-sample of 139 female participants, aged 8 to 12 years old from three Ladies
Football community sport clubs (rural and sub-urban) were drawn from the intervention
and comparison groups (one intervention club (n = 48), one club using the existing G4G
programme (n = 46), and a control club (n = 45) receiving no G4G programme. The G4G
intervention, a non-randomised controlled-trial and was delivered once a week, for 60
minutes, over a 10 week period (April to June 2018) in a rural community sports club
setting, as guided by the Social Ecological, and Self-Determination theoretical
frameworks. The study outcomes were assessed at pre- and post- intervention (all three
groups), using reliable self-report PA questionnaires, and the Test of Gross Motor
Development-2 (TGMD-2) for FMS. Six focus group interviews were also conducted with
the child participants, parents and coaches to explore perceptions of the intervention.
Data analysis is currently ongoing.
Discussion:
This intervention study will provide the first evidence base in the Irish context regarding
the effectiveness of a multi-component, community-sports based intervention, and may
help inform the development of interventions targeting PA and sport promotion for preadolescent girls in Ireland.
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POSTER #118
THE IMPACT OF ADAPTED PHYSICAL ACTIVITY AND SPORT PROGRAMS ON
DAYTIME MODERATE-TO-VIGOROUS PHYSICAL ACTIVITY, SLEEP EFFICIENCY,
AND BEHAVIOR IN CHILDREN AND ADOLESCENTS WITH ASD.
Pangelinan, Melissa M.

Sleep problems are reported in 40-80% of children and adolescents with Autism Spectrum
Disorder (ASD; (Richdale & Schreck, 2009)). Sleep problems may exacerbate
hyperactivity, irritability, aggression, and inattention exhibited by those with ASD
(Mazurek & Sohl, 2016). Sleep interventions in this population have focused on parent
education to improve sleep routines and behaviors (Kirkpatrick, Louw, & Leader, 2019).
Although these interventions enhance sleep quality in children and adolescents with
ASD, the impact on physical health outcomes is limited.
Physical activity is associated with better quality and quantity of sleep in typicallydeveloping (TD) populations (Kredlow, Capozzoli, Hearon, Calkins, & Otto, 2015).
Greater physical activity is associated with improvements in off-task behaviors,
aggression, academic responding, and social functions in individuals with ASD (Lang et
al., 2010; Sowa & Meulenbroek, 2012). However, individuals with ASD are less physically
active than their TD counterparts (McCoy, Jakicic, & Gibbs, 2016) and have fewer
opportunities to be physically active at school or in the community (Must, Phillips,
Curtin, & Bandini, 2015). The purpose of the present study is to examine the
relationships between objectively measured day time physical activity, nighttime sleep
efficiency, and parent-reported behavior in children and teens with ASD during two
physical activity interventions: a 3-week adapted physical activity summer camp (n=10;
5-18 years) and a 4-week adapted tennis program (n=20; 8-18 years). During the summer
camp program (4 hours of active time), all participants with ASD achieved the
recommended amount of moderate-to-vigorous physical activity (60 minutes per day; at
least 25% time spent in MVPA). Higher physical activity levels during the day were
associated with higher sleep efficiency at night, particularly for the younger
participants. Parents reported improved social functioning and reduced irritability
during the summer camp. For the 60-minute adapted tennis program, participants
achieve at least 30 minutes of MVPA (at least 50% time spent in MVPA). Inconsistent
relationships were observed between MVPA and sleep efficiency for the adapted tennis
program; younger children showed a positive relationship, but no relationship was
observed for older participants. Interestingly, improved behavioral outcomes (social
function, attention, anxiety) were consistently reported for the younger participants
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with ASD, while fewer behavioral improvements were reported for the older participants
during the adapted tennis program. Additional research with larger numbers of
participants is needed to confirm the present findings and determine the factors
influencing the relationship between physical activity and sleep, particularly for
adolescents with ASD.
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POSTER #119
THREE REASONS WHY ACTIVE SCHOOLS (DON’T) WORK: A FIELD STUDY
FROM BRAZIL
Edison de Jesus Manoel (1) Dantas Luiz (1) Paula Korsakas (1) Vanessa Zanella (2) Samantha

Salve (2)

Active schools are important to avoid deleterious effects of sedentarism and because
increasing physical activity opportunities during school time will improve children’s
academic performance. The United Nations Development Program, in Brazil (UNDPBrazil) proposed an alternative concept of active schools: (1) Active school is a setting to
foster students becoming subjects of their own development; (2) Students are subjects
of their own development when they can move around autonomously and aware of their
own capabilities (UNDP, 2016). Hence, a school is active when moving is understood as a
valuable human capability for every people’s life this should be manifested in school’s
architecture, routines, curriculum, classes. According to a scale of active schools
(insufficient, elementary, intermediate, advanced and fully) we found that a very small
proportion of Brazilian schools were advanced (0.52%) or fully (0.03%) active schools
(UNDP, 2017). Ten elementary schools from the city of Maceio, State of Alagoas in the
Northeast of Brazil were subjected of a descriptive field study with ethnographic
orientation in ten elementary schools. The researcher stayed in one school for a week
observing school routines, interacting with the main school agents: principal, teachers
and children. Field notebooks were used to register observations and impressions in
regard to constraints and experiences that might indicate instances of an active school,
school dispositions (physical and social) to afford children’s movements, the role of
physical education classes and its integration with other classes and gender differences.
The systematization of all field notebooks led to three main reasons for a school not be
active: (1) Moving children in school spaces are treated as chaos. Children’s movements
have to be controlled as much as possible: in classrooms, in rest time, in and out of
rooms, around schools. Playful bodily movements can make school out of order; (2)
Bodily movements are simple, mechanical and reactive. All major agents of the school
do not conceive that moving entails intention, perceiving, decision making and exploring
degrees of freedom, etc., as any other human action; (3) Bodily movements are viewed
with prejudice by the same agents. Schools are understood as the place of reason and
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intellect with no space or time for body as stage of emotions and way of moving as
means of expressing ones ‘self. The main obstacles for a school to become active are in
the minds and attitudes towards bodily movements. Children's appreciations for physical
education classes are on the basis they being outside classrooms and allowing more
freedom to behave. Hence, physical educations classes can break down school rules,
norms and practices the very core of what active schools need to break.
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POSTER #120
MANIPULATING PRE-SCHOOLERS’ AFFORDANCES
Vanda Correia (1,2) | João Carvalho (1,2) | Rita Cordovil (2) | Duarte Araújo (2) | Keith Davids
(3)

Non-linear Pedagogy (NP) and the Constraint-Led-Approach (CLA) have been evidenced
in the literature as influential pedagogical frameworks for promoting acquisition and
development of motor skills (e.g. Chow et. al., 2006; Correia et. al., 2018, Renshaw et
al., 2010). Nevertheless, there are specific impacts that should be carefully tested,
especially in young populations. In this communication we present an example of
shaping task constraints to verify effects of manipulating jumping distances on
opportunities to jump (jump affordances) in pre-school pupils. For this purpose we
constructed a motor performance scenario of a river of crocodiles, in which we
systematically manipulated (in increasing and decreasing sequences) the distances
between ‘the rocks’ standing in the middle of that river. We asked 21 pre-schoolers
(M=5,4 years, SD=0,5; 12 girls and 9 boys) to move from one side to another of the river,
transitioning between the rocks (squares 30x30 cm in dimension) with the following
general instruction:“Try to jump with two feet, but do not step on the river of
crocodiles!”. Children’s emergent behaviours were video recorded and observed actions
categorized as: i) jump with two feet, or ii), hop on one leg. This is an on-going
programme of research and some elements of the data are still under analysis. However,
preliminary results showed that: a) children tended to respect the instruction, but less
so in the sequence of decreasing distances between jumps (i.e. when the first jump of
the sequence was the longest they tended less to jump with two feetbut rather they
hopped on one leg), b) as the distance to jump between ‘rocks’ increased, there was a
concomitant increase in the number of failures ("treading into the river"), and c), as the
distance to jump increased, there was a change in the emergent mode of action. Based
on these preliminary findings, this study is expected to provide practical applications of
research for children’s development and learning. The data suggest how teachers can be
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guided to understand the importance of manipulating task constraints, in particular
instructions, in children’s physical activities to shape their emergent behaviours.
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POSTER #121
RE-THINKING SWIMMING
Scharenberg, Swantje | Katrin Adler

Re-Thinking Swimming
Swimming used to be a physical activity, in Germany learned at pre-school-age by
parents or in peer groups in an informal way. However, that has changed. A huge
number of pupils in the 3rd form, when swimming is on the agenda of PE, are not familiar
with water at all and are far away from passing the first badge, called seahorse. Yet,
that badge indicates that a child can jump into the water and can manage to reach the
other side of the pool and should motivate the child to take part in a swimming training.
The swimming-style is not taken into consideration for the seahorse.
FoSS, the research centre of PE and sports for children and adolescents, invented a 15weeks-programm for non-swimmers simultaneously to regular swimming lesson, to train
the pupils until they can pass the badge. In Karlsruhe, the evaluated program is running
since 2011/2012 successfully (www.sport.kit.edu/foss/Projekte_Schwimm_Fix.php).
However, now the swimming style – breast-stroke or crawl-stroke – is taking into
consideration by the swimming region. This was and is not the aim of FoSS. Simply, we
want children to learn the physical activity and prevent from drowning, no matter what
style they use in this special scaring situation.
Yet, the numbers of German people drowning is increasing, especially when the summer
is hot. And this is not a question of swimming or the number of migrants, but of the
underestimated conditions. The capability to swim in a pool in a line – as they
experience at school - is only the first (important) step in the chain of survival. At the
age of eight or nine, when pupil pass the programme of “Schwimm-Fix” a lot of German
children have not realized that water is part of their environment and that they have to
adapt to the different environmental conditions to survive. After all everyone has to
take over the responsibility for his or her own life and have to follow safety strategies –
that goes far beyond the re-thinking of swimming.
Bathing rules are only the start. Realizing the current situation and self-estimation of his
or her capability is much more important to survive. Concerning water, environmental
conditions may change when you bath in a pool without a teacher, or even open water
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or when swimming is the only physical activity to survive, after you fell into the water
when doing stand-up paddeling or canoeing. (In Norway, there are programs to learn
swimming right away in open-water conditions. Those are much cheaper and successful!
In the Netherlands, they train children in swimming fully dressed, to adapt to
environmental conditions.)
In Germany, we have to re-think swimming to get back to see this as a physical activity
like all-day-movements and to focus on water which can be very different, however, it is
part of our environment. First ideas of a new program for children in Germany
concerning this problem will be presented in this talk.
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HEALTHY LIVING, VOLUNTEERS IN PARKS: OPPORTUNITY FOR HEALTH AND
PHYSICAL ACTIVITY IN THE COMMUNITY THROUGHOUT THE LIFESPAN
Lang Morović, Maja (1) | Križan, Helena (1) | Bukal, Dora (1) | Musić Milanović, Sanja (1), (2)

Background: Healthy Living, co-financed by the European Social Fund, is the Croatian
national health promotion project implemented by the Croatian Institute of Public
Health in collaboration with 21 county institutes of public health. The project aims to
improve physical, mental and sexual health of the population by reducing behavioral,
biomedical and socio-medical risk factors and by creating supportive environments that
enable all citizens of Croatia good health and high life quality. The project consists out
of five key areas: Health education, Health and physical activity, Health and nutrition,
Health and the workplace and Health and the environment. The aim of this presentation
is to give an overview of Healthy Living with an emphasis on the Health and the
environment area and the opportunities it gives for health and physical activity to all
people, especially children.
Methods: Volunteers in parks activity within the Health and the environment area aims
to motivate children and families to adopt healthy lifestyles by spending as much of
their free time as possible outdoors, in parks, engaged in active play. In order to create
nation-wide preconditions for health promotion and protection in parks it is planned to
adapt one park and to organize 12 health promotion activities in parks per year in all 21
Croatian counties. The organized activities will be administered by the professionals and
related to health promotion. Besides the obvious physical health benefits in reducing
risk factors for non-communicable diseases, participation in activities serves as an
opportunity to both people and the communities. Children and their families can get
more proficient in motor and social skills, develop pro-social behaviors including social
integration of children with developmental difficulties and intergenerational solidarity,
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build friendships, learn the strength of and ways how to actively contribute to their
communities, and participate in activities for preserving the environment. Communities
can grow stronger by engaging all the local stakeholders from decision makers, via
institutions and non-governmental sector to individuals willing to actively participate.
Results: The implementation of the project started in all Croatian counties. Park
adaptations are planned for the 2019, and park activities have started in 2018. In 2018,
158 Volunteers in parks activities were administered with over 17,000 participants. 21
county public health institutes, 21 local governments, over 80 schools and kindergartens
and more than 150 non-governmental organizations participated in the organization of
these activities.
Conclusion: The Volunteers in parks activity within the Healthy Living project is an
opportunity for widening the traditional health promotion practice aimed at children
and families. It encompasses several public health related priorities including health
throughout the lifespan, community empowerment and environment protection. All
activities are available to everyone, cost free and adjusted to vulnerable groups thus
promoting equity. Besides its national context, and due to the global similarity of
modern public health concerns, the project methodology is transferable to other
countries.
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PHYSICAL ACTIVITY ON DIFFERENTLY DESIGNED PLAYGROUNDS
Monika Fikus (1) | Antje Luchs (2)

Aims of research We conducted a comparative study on differently designed
playgrounds. The contribution of our work lies on assessing physical active play of
preschool-age children on a contemporary and on a natural playscape. Theoretical
framework The number of natural playgrounds is rising. Therefore, assessing activities
on differently designed playgrounds gets gradually more into the focus of research. After
exploring the diversity of play activities on contrasting play areas, detailed research also
requires studies on the physical activity.
Methodology Using step activity monitors (Orthocare Innovations, USA), we recorded
physical activities of 17(8f, 9m) pre-school children (5,85ys ± 0,49ys) on both a
contemporarily and a naturally structured playground. After an introductory play period
measurements took place for a time of 45 minutes during active free play. Ethical
considerations Parents gave their consent to the study.
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Main findings Results show that there is no significant difference (p=0,119; d=0, 54)
between the assessed gait cycles/minute on the two playgrounds – different in size and
facilities. Research did not show a direct link between special affordances of different
playgrounds and the physical activities. Results of single activity patterns show a higher
variability of gait cycles/minute on the smaller and more equipped contemporary
playground.
Implications for practice and/or policy There is evidence that especially inactive
children seem to be more active on the naturally structured playground compared to the
contemporary one. Even though step monitoring assesses children’s physical activity
during free play – sporadic and intermittent in nature – very good, direct observation
might better include all dimensions of physical activity on different playgrounds.
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THE IMPACT OF AN OUTDOOR-BASED PROGRAM ON THE DEVELOPMENT OF
SOCIAL COMPETENCIES OF YOUTH
Hartmann, Sina

Aim
Outdoor-based youth programs provide potential for the development of social
competencies of youth. Outdoor-based camps are well known as a context for informal
learning, physical activity and outdoor experience (Bialeschki, Fine & Bennett, 2016).
As claimed by Garst et al. (2011) `organized camp experience is set as a social
institution in which more than in any other programs except for schools adolescents
participate in´ (p. 73). Camp experience fosters several developmental outcomes youth
can benefit from and a `high-quality camp experience is uniquely suited for youth
development´ (Thurber, Scanlin & Scheuler, 2007, p. 243). Therefore, the impact of an
outdoor-based program on the development of social competencies of youth was
investigated on a sample basis. The aim is to examine the potential impact on the
development of social competencies through outdoor-based camp experience.
Methods
(1) Literature research define core constructs of youth development of social
competencies that are beneficially influenced by the participation of an outdoor-based
program.
(2) A cross-sectional design document the development of social competences
(categorized through literature research). A survey was carried out with a standardized
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self-reporting questionnaire with 123 randomly chosen German youth participating in an
outdoor-based program in Sweden.
Results
First, literature research outline positive identity (e.g. independence and problem
solving competence), social skills (e.g. teamwork), physical and thinking skills (affinity
for nature and sport) and positive values (e.g. perceived competence) as core construct
of social competencies development. Second, results outline that youth generally
experience outdoor-based program positively and report significant improvement in the
core constructs. Correlation of development of social competencies is significant
(p≤ .01) and correlation coefficients show results from low (independence, r= .43) to
high (problem solving confidence, r= .71) correlations.
Conclusion
Results indicate that outdoor-based programs as an out-of-school setting foster
developmental potential for youth in positive identity, social skills, physical and thinking
skills and positive values. Outdoor-based programs offer a sustained and engaging
experience for multidimensional growth. Further, discussions are needed to implement
research-based approaches such as further findings of the influence of outdoor-based
programs on positive youth development into program planning in the field of outdoor
education and physical education.
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HUMAN COUPLED ACTION, ENVIRONMENT AND SUSTAINABLE
DEVELOPMENT: AN INTERVENTION FOR ENVIRONMENTAL AWARENESS IN
NATIONAL PARKS IN THE BRAZILIAN ATLANTIC FOREST
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Pedro F. V. Felicio | Edison J. Manoel

Physical activity (PA) is defined as any bodily movement produced by skeletal muscles
that result in energy expenditure. From this perspective it is acknowledged that levels
of PA of the world population is below the levels recommended by World Health
Organization to avoid the deleterious organic effects of sedentarism. State policies have
been proposed to promote active and healthy lifestyles. What is missing in these policies
is the notion stemming from ecological psychology that individual’s actions are coupled
functionally and meaningfully with the physical and social settings. The concept of
human coupled actions emphasizes body practices tuned to natural and artificial
environments. In this way one acts in accord to what is afforded in the interaction
between individual and environment, at the same time, this will increase the awareness
of one has of his or her own surroundings. Considering the challenges posed for
environment preservation, we reasoned that people can be better tuned to the
environmental needs when they act in it exploring affordances. In the ongoing study, we
are investigating whether and how people’s attitudes change toward a natural
environment in a national park. The bodily practices were structured in regard to
managing forest’s pathways, reforestation and green enrichment. The emphasis on
maximizing energy expenditure to reach better levels of PA is doing at the expense of a
sustainable environment because actions are uncoupled with the surroundings. The
encounter with natural settings creates spaces of action coupling individualenvironment, in one direction it allows the exploration of affordances within the
resources of the individual and the environment, in another direction it enhances the
individual’s awareness of the environmental needs.
Affiliation:
Study Group on Action Development and Motor Intervention, School of Physical Education and Sport,
University of São Paulo, São Paulo, Brazil
Keywords:
action, affordance, human development, sustainable development
Presenter and Abstract Info

Edison de J. Manoel | ejmanoel@usp.br
Author Email: brpedrofernando@gmail.com | ejmanoel@usp.br

310

