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Abstract

Abstract
The Effectiveness of Using Educational Gymnastics Skills on Motor Capabilities and Social Behaviour among Kindergarten Children
The aims of this study were to examine the impact of the use of a gymnastics program on motor capabilities and social behaviour among kindergarten children and to investigate the relationship between them. The research questions are: what is the effect of a fourteen week
gymnastics program on motor capabilities? Do these effects vary by gender? How does a
fourteen week gymnastics program affect social skills and problem behaviour? Do these effects vary by gender? What is the relationship between motor capabilities and social skills and
problem behaviour? Are there any differences in social skills, problem behaviour between
participants in gymnastics program and control groups according to the parents or teachers?
Are there any differences in motor capabilities, reaction time and coordination, depending on
whether the children are left or right handed?
Methods: Fifty-four subjects 3-6 year-olds, from the town of Radolfzell, enrolled in this
study. The participants were divided into an experimental group and a control group. Social
behaviour was assessed by PKBS-2 and motor capabilities were assessed by the Motorik–
Module (MoMo) test battery. The gymnastics program is divided into three skill themes,
learning the basic gymnastics skills such as handstands, shoulder stands, and rolls; learning
arts, language and maths through free-play activities such as animal walks, color scatter,
teddy bears, numbers and body awareness; learning social skills such as turn-taking, sharing,
helping, staying with one's group, and listening.
Results indicated that motor capabilities, balance, agility, strength endurance; flexibility, explosive power, and muscular endurance improved significantly in the experimental group.
Differences were also found between experimental and control groups with regard to social
skills and problem behaviour according to parents and teachers reports. Gender differences
were noted in connection with motor capabilities, social skills and problem behaviour. Significant relationships were found between motor capabilities and social behaviour. Lefthanded children had better reaction times than right handed.
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Zusammenfassung
Die Effektivität des Einsatzes von pädagogischen Turnübungen
auf motorische Fähigkeiten und Sozialverhalten bei Kindergartenkindern.
Die Ziele dieser Studie waren die Erforschung des Einflusses eines Turnprogramms auf die
motorischen Fähigkeiten und das Sozialverhalten von Kindergartenkindern, sowie die Erforschung der Beziehung dieser Variablen zueinander. Die Fragestellungen sind: Welche Auswirkungen hat ein vierzehnwöchiges Turnprogramms auf die motorischen Fähigkeiten?
Unterscheiden sich diese Auswirkungen je nach Geschlecht? Wie beeinflusst ein vierzehnwöchiges Turnprogramms soziale Fähigkeiten und problematische Verhaltensweisen? Unterscheiden sich diese Auswirkungen je nach Geschlecht? In welchem Verhältnis stehen
motorische Fähigkeiten, Sozialverhalten und problematische Verhaltensweisen zueinander?
Gibt es, laut Eltern oder Lehrern, Unterschiede bezüglich sozialer Fähigkeiten und problematischer Verhaltensweisen zwischen Teilnehmern des Turnprogramms und der Kontrollgruppe? Gibt es Unterschiede in bezug auf motorische Fähigkeiten, Reaktionszeiten und
Koordination in Abhängigkeit von links- oder Rechtshändigkeit der Kinder?
Methoden: Vierundfünfzig Probanden zwischen 3 und 6 Jahren aus Radolfzell nahmen an
dieser Studie teil. Die Probanden wurden in eine Experimentiergruppe und eine Kontrollgruppe aufgeteilt. Sozialverhalten wurde mittels Vorschule und Kindergarten Verhaltens Skalen
(PKBS-2) erfasst, motorische Fähigkeiten mittels der Motorik-Modul (MoMo) Testbatterie.
Das Turnprogramm war in drei Fähigkeitsbereiche unterteilt: Das Erlernen von grundlegenden sportlichen Fähigkeiten wie Handstand, Kerzen und Abrollen. Das Erlernen von Kunst,
Sprache und Mathematik durch Freispielaktivitäten wie das Imitieren von Tier-Gangarten,
Farbenspritzen, Teddybären, Zahlen und Körperwahrnehmung. Das Erlernen von sozialen
Fähigkeiten wie Rollenwechsel, Teilen, Helfen, Verweilen bei der Gruppe und Zuhören.
Die Ergebnisse zeigen, dass motorische Fähigkeiten, Balance, Agilität, Krauftausdauer, Flexibilität, explosive Kraft sowie muskuläre Ausdauer sich bei der Experimentiergruppe signifikant verbesserte. Es ergaben sich ebenfalls, laut Berichten von Eltern und Lehrern,
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Unterschiede zwischen Experimentier- und Kontrollgruppe bezüglich sozialer Fähigkeiten
und problematischem Verhalten. Geschlechtsunterschiede wurden im Zusammenhang mit
motorischen Fähigkeiten, sozialen Fähigkeiten und problematischem Verhalten beobachtet.
Es ergaben sich signifikante Zusammenhänge zwischen motorischen Fähigkeiten und Sozialverhalten. Linkshändige Kinder erreichten bessere Reaktionszeiten als rechtshändige.
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Introduction and Statement of the Problem

1 Introduction and Statement of the Problem
1.1 Introduction
The preschool years are critical in the development of basic cognitive, social behavioural and
motor capabilities. Children enter the world with many needs in order to grow properly, many
child educational leaders agree that the goal of elementary education is to stimulate and guide
the development of children so that they will function in life activities. Caregivers, parents,
and other adults, who deal with young children in some way must explore the developmental
processes as they relate to the education of children (Humphrey, 2003).
Preschoolers need opportunities to exercise and move. They need daily exercise to learn and
coordinate the large muscles in their arms and legs, and the small muscles in their hands fingers. This is why physical activity and exercise are essential elements for kindergarten children.
Young children are active and experienced learners with a natural curiosity. They are unique
individuals, eager to make sense of their world, to develop relationships and to extend their
skills. Children enter their preschool years with a significant background of learning experiences, these experiences are formed within their family and with friends (Hartas, 2006).
All children have particular ways in which they tend to learn successfully. Learning, to be effective, needs to be built on what a child already knows. It is also important to understand the
ways in which children learn. Children learn through interaction taking place between the motor, cognitive, social and emotional domains. Therefore, in physical education contributes,
through movement experiences that focus on basic movement skills, to the total growth and
development of all young children (Zachopoulou et al., 2010).
Physical activity is any bodily movement produced by contraction of skeletal muscle that substantially increases energy expenditure (Hardman & Stensel, 2003). This includes cardiovascular fitness (heart, lungs and circulatory systems), muscle strength and endurance, flexibility
and body composition. Play support intrinsic motivation (Jensen, 1998), Motivational and
emotional influences on learning. Positive emotions, such as curiosity, generally improve motivation and facilitate learning and performance, mild anxiety can also enhance learning
while, intense negative emotions (anxiety, panic, rage, insecurity) and stress, plus the fear of
punishment, ridicule or stigmatizing labels, generally detract from motivation. They interfere
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with learning and contribute to low performance (Santrock, 2003; McCombs & Miller 2009;
Spector, 2007).
Physical activities give a child a chance to practice social skills such as sharing, turn-taking,
cooperating and negotiating, and encourage the development of values such as fairness and
respect for others.
Some people wrongly believe that children simply learn fundamentals motor skills and are
able to utilize movement concepts as part of the normal process of maturation. That is, children get better in their motor ability with each passing birthday. However, children need both
movement instruction and opportunities for practice just as they do in reading, writing, and
mathematics. Essa ( 2007) explained that a number of physical educators further express the
concern that free play does not adequately meet the motor development needs of young children. They advocate that structured physical fitness programs (not organized sports) are part of
the early childhood curriculum. Poest et al. (1990) found that no national norm exists to define what physical fitness in early childhood programs should involve. Whereas Payr and woll
(2007) indicated that the objectives of early childhood physical education curriculum have to
develop motor skills, health promotion, and social competencies.
Children need vigorous exercises each day for fitness, the challenge to early childhood educators is to promote and develop appropriate gross motor physical fitness activities for children.
Limited study has shown that specific, guided instructions of preschool children’s motor capabilities and social skills improvement programmed physical activity (exercise) and sport are
forms of human movement often used to achieve these positive health benefits (Essa, 2007).
Quite a lot of play involves physical activity that permits the development and refinement of
children’s growth and nonlocomotor skills, coordination and their body awareness. It is affects many different areas of skills and general development (Puckett & Diffily, 2004). In societies where children experience pressure to succeed in all areas, confidence and competence
are essential (Isenberg & Quisenberry, 2002). Play is important for building social competence and confidence in dealing with peer (Singer et al., 2006).
Piaget also promoted the belief that social interaction is the experience that helps children become more cognizant of others and become more logical in their thinking processes. Social
interaction also helps the child leave the egocentrism of childhood behind. Movement and
physical activities invite social interactions and foster children to share experiences for further
exploration, mutual understanding, and compassion among children.

13

Introduction and Statement of the Problem

It is very important that children feel included, if children received the best participating actively in the earliest years of life, which has an important and positive part to play in ensuring
that children feel secure and accepted by others, and have a sense of belonging. Children learn
social skills by interacting with other children, they learn to give and take, to share in cooperative with adults, and objects or natural materials found in the environment. Instructions for
preschool children have been abundant in some curricular content areas but extremely scarce
in other areas. Robert (1999) explained that it is rare to find movement instruction as an
integral component of a preschool instructional curriculum. On the other hand in Germany
there are different approaches were found such as “open physical education”(offene Bewegungserziehung), for instructed physical education in kindergarten in order to provide kindergarten children with unrestricted opportunities for motor activities and instructed physical
education (Payr & woll, 2007).
Jensen (2000) echoed that “Brain research confirms that physical activity- moving, stretching,
walking, can actually enhance the learning process”. (p. 34). For most sport and physical activity skills represent a series of movement, that encourages an increase in one’s circulation
which, in turn, impacts the brain. Initiating movement activities right after an input session
can allow the brain to carry out its tasks of processing the information, even simple stretching
can enable more oxygen to get to the brain and keep it alert (Williams & Dunn, 2007).
Basic motor patterns, including locomotor and manipulative skills, are established during the
elementary grades. Beginning kindergarten is an exciting experience for children. Planned
instructional programs early in the school experience is needed to ensure the refinement of
these basic motor patterns and the acquisition of more difficult locomotor, non-locomotor and
manipulative skills in the advanced, sequenced activities. Locomotor skills, sometimes called
travelling skills, transport the body as a whole from one point to another such as in running
and hopping (Pica 2008; Ulrich, 2000). These skills enable the child to control different body
parts, manipulate their environment and perform complex skills and movement patterns involved in sports, dance, gymnastics, and other activities (Gallahue, 1987; Seefeldt, 1982).

1.2 Objectives of the Study
The main objective of this study was to examine the influence of a fourteen–week educational
gymnastics program in children’s development motor capabilities and social behavioural
skills, using assistive technology and equipment to educate young children.
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The objectives of the study were to:
1. Determine the effects of a fourteen-week gymnastics program on motor capabilities
(reaction time, balance, flexibility, coordination, and agility, strength endurance, muscular endurance, muscular power and BMI).
2. Determine whether the effect of the program on motor capabilities may differ according to gender.
3. Determine the effects of a fourteen week-gymnastics program on social skills especially; social cooperation, social interaction, social independence and problem behaviour
such as externalizing problems; self–centred/explosive, attention problems/overactive,
antisocial/aggressive, internalizing problems; social withdrawal, anxiety/somatic problems.
4. Determine whether the effect of the program on social skills and problem behaviour
may differ according to gender.
5. Determine the relationship between motor capabilities and social skills, problem and
behaviour.
6. Determine the differences between participants in gymnastics program and control in
social skills, and problem behaviour according to ratings given by parents or teachers.
7. Determine the differences in motor capabilities according to whether the children are
left or right handed.
Play experiences with enjoyable opportunities provide multiple ways for children to learn a
variety of different skills and concepts. They allow children the opportunity to explore and
learn relevant skills and feel competent and independent about their ability to learn. Free-play
activities are unable to improve fundamental motor skills in children between three and five
years old. Therefore the physical activities program for preschoolers should instruct and aim
to develop child psycho-social needs (Miller, 1978). These findings are consistent with (Derri
et al., 2001) who investigated a music and movement program with a free-play activities program on the quality of locomotor skills. They found that free-play activities seem unable to
guarantee the development of locomotor skills in children 4 to 6 years of age. Children need
both structured movement experiences to acquire movement skills and free play opportunities
to practice the skills learned (Sanders, 1992).
Children must be provided with numerous movement opportunities and experiences, because
they learn through physical movement and interaction with the environment. Preschoolers are
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beginning to form friendships and enjoy short group activities. Young children are surprisingly capable of caring about and giving emotional support to each others also they appreciate
some structures and predictable routines. Children in mixed–age classrooms have many advantages, have many opportunities to learn to be helpful and consider the needs of others (Essa, 2007). All aspects of children's development require several experiences of many types.
One program cannot enhance all of these, but a quality program promotes and guarantee reinforces and supplement.

1.3 The Problem
More research is needed to evaluate the effects of physical activities on psycho-social variables in the early years of life. In particular, there is a need for more evidence about the
amount of physical activities that benefits psychological and cognitive outcomes. There is
evidence that physical activities can have a positive and profound effect. In some respects,
such an effect is unique in areas of child development such as cognitive development (Gallahue & Ozmun, 1998), and social development (Gallahue, 1989; Garcia, 1994; Williams,
1983). The literature to date on physical activities, social skills, and problem behaviour in early childhood has increased our understanding of the roles that physical activities program may
play in early childhood development; the domains of interest have been children’s social
competence and behaviour problems only or motor capabilities, while other research studies
were interested in special needs preschoolers. Lobo and Winsler (2006) exclusively study, to
my knowledge, examined social and problem behaviour of preschool children. They used a
creative dance/movement curriculum; the areas of interest were children’s social competence
and behaviour problems. Furthermore, as teachers get older they sometimes do not perform
the same skills or exercises pattern in front of their children or students they probably need
someone else to do these patterns, whereas, in this study, teachers are properly able to integrate technology into the curricula, classroom, or gym. For example data shows via projector
and on monitors can be used to help their students grasp the concepts of skills or movement.
Before the age of 12, children do not have the social and cognitive skills needed to fully grasp
and participate in organized competitive game, but by about 12 years of age, most children are
mature enough to comprehend the complex tasks of sports and are physically and cognitively
ready to participate in competitive sports with appropriate supervision. The sense of social
comparison is not achieved until after 6 years of age, and the ability to understand the competitive nature of sports is generally not achieved until 9 years of age (Patel et al., 2002). This
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does not mean that they should not participate, but it does mean that game structures and adult
expectations for performance should be revised to meet the developmental capabilities of
children.
Research shows that when children participate in physical activities, they look for a combination of action, personal involvement, challenges that match their skills, and opportunities to
reaffirm friendships. Although organized sport programs provide satisfying experiences to
many children, they can be revised to increase enjoyment by emphasizing these factors (Cahill & Pearl, 1993). Organized sport or structured training sessions depends on a combination
of factors such as neurodevelopmental level, social development and cognitive level, no evidence indicate that a child’s motor development can be accelerated or their subsequent sport
ability maximized by physical training at very young ages (Birrer et al., 2004). Preschoolers
learn about their world and how to interact with their peers through play. As a consequence,
play is extremely important to a child's development. Although caregivers or educators do not
structure most play situations, those that are planned can provide high quality learning environments and experiences.
Preschoolers are highly imaginative, they love pretending to be animals, and acting out creative fantasies about these characters. Music and motor skills all add to the fun. Gymnastics
should be an integral part of the physical education curriculum, offered in kindergarten
through to high school and college. The values derived from gymnastics participation are numerous, including increased strength, flexibility, balance, endurance, kinaesthetics, agility,
self-discipline, coordination, courage, self-confidence, social awareness, and perseverance
(Cooper et al., 1989).

1.4 Significance of the Study
The present study, to our knowledge, is the first of its kind to use technology to enhance child
motor learning process. The research design aimed at testing the efficacy of an early childhood gymnastics educational program. The areas of interest were children’s social competence and behaviour problems and motor capabilities. It also attempts to find the relationship
between them.
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The existing preschool movement gymnastics program provides a foundation consisting of
opportunities to practice motor skills and enables children to experience utilizing movement
concepts to change or modify the motor skills. When a child participates in a gymnastics
class, he or she may develop a variety of motor skills, for instance speed, strength and agility,
while learning balance and grace at the same time. A student may also develop acute listening
skills in order to transform verbal instructions into complex, physical movements. Preschoolers who are involved in a planned gymnastics and motor development program might have
many opportunities to share, lead, interact, and respond to others' needs as well as their own.
They learned not only to appreciate themselves, but are given a vehicle for education in the
affective domain. This not only creates a positive self-image and greater social awareness for
preschoolers, but also develops their self-confidence and poise.

1.5 Research Questions
The proposed research attempted to answer seven major questions, the seven primary questions that the research attempted to answer were:
1. What is the effect of a fourteen week gymnastics program on motor capabilities (reaction time, balance, flexibility, coordination, and agility, strength endurance, muscular
endurance, muscular power and BMI)?
2. Do these effects vary by gender?
3. How does a fourteen week gymnastics program affect social skills (social cooperation,
social interaction, social independence), and problem behaviour externalizing problem
(self-centred/explosive, attention problems/overactive, antisocial/aggressive), internalizing problem (social withdrawal, anxiety/somatic problems)?
4. Do these effects vary by gender?
5. What is the relationship between motor capabilities and social skills, problem behaviour?
6. Are there any differences in social skills, problem behaviour between participants in
gymnastics program and control groups according to the parents or teachers?
7. Are there any differences in motor capabilities depending on whether the children are
left or right handed?
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1.6 Scope of the Study
The participants of the study were fifty–four preschool children ranging in ages from three to
six years old, from Radolfzell city. Twenty–seven attended the gymnastics program at Radolfzell Kindergarten, Liggeringen, in the gymnasium of Radolfzell Hall for a fourteen-week
gymnastics program, and an additional twenty-seven subjects were selected from a Güttingen
Kindergarten as a control group of children. The control group participated in an alternative
movement program (traditional program). Social skills and problem behaviour were assessed
by the PKBS-2 German form, which was rated by teachers and parents. Motor capabilities
were assessed by the Motorik–Module (MoMo) test battery (Bös et al., 2004).
The gymnastics educational experiences are divided into several themes; learning basic gymnastics skills such as handstands, shoulder stands, rolls and cartwheels; learning arts and
maths through free-play activities such as animal walks, colour scatter, teddy bears, numbers
and body awareness; learning movement locomotor skills, running, jumping, catching, throwing, kicking balloons, and learning social skills such as turn-taking, sharing, helping, staying
with one's group, listening.
Each of the selected basic gymnastics skills, play, games activities, locomotor movement
skills were taught and practiced using audio visual equipment (data show projector with large
monitor); children have to listen, watch and imitate the movement skills.
The dependent variables for this study were:
Motor capabilities performance; reaction time, balance, flexibility, coordination, agility,
strength endurance, muscular endurance and muscular power, BMI.
Social skills; social cooperation, social interaction, social independence decreases the level of
problems behaviour, externalizing problem (self–centred/explosive, attention problems/overactive, antisocial/aggressive), internalizing problems (social withdrawal, anxiety/somatic problems), reports from teachers and parents.
The independent variable in this design was the practicing of a gymnastics educational program and gender. Pretest data were collected on all fifty-four subjects on all dependent variables using the motor capabilities (MoMo) test battery (Appendix III). Preschool and
Kindergarten Behaviour Scales (PKBS-2) rated by teachers and parents (Appendix I). After
the pretest data was collected, twenty–seven subjects participated in the gymnastics program,
while the remaining took part in an alternative program of normal activities.
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The gymnastics program is designed specifically for children ages three, four, five and six.
Each lesson began with walking outside; children have to walk about 12 minutes from the
kindergarten to the sports hall. They have the opportunity to practice a variety of structured
gymnastics skills; free play, and social skills. Children were exposed to similar equipment and
props, a similar environment, similar university students and the same lead teacher. University students were used to collect the motor capabilities data and parents and teachers were
asked to collect the same (PKBS-2) data on the form provided for them (Appendix I). At the
conclusion of the fourteen-week program, post-test data was collected on all dependent variables.

1.7 Limitations of the Study
The preschool and kindergarten behaviour scales PKBS-2 focuses on typical, general, routine
social competences and problem behaviours of young children that are commonly manifested
at home and school settings. The teachers and parents who participated in the study were observed and interacted with the children for minimum of three months before rating the child
using PKBS-2. The participants represent only one gymnastics program, which took place in
Radolfzell city (Liggeringen Kindergarten) from January 10 to May 8, 2008, twice per week
and for one hour each day. The module (Motorik) concerning motor fitness and the physical
activities of children and young people was used to assess motor capabilities: reaction time,
balance, flexibility, coordination, agility, strength endurance, muscular endurance and the
muscular power of preschool children. The dropout rate within the existing program caused
the sample size to become smaller.

1.8 Terminology
Basic definitions on social behaviour and motor capabilities will be introduced in order to
promote a common understanding on this subject for example social cooperation, internalizing problems, muscular endurance, etc... ,
Motor capabilities: Qualities related to a person’s movement performance, such as coordination, speed, agility, strength, power and balance (Gallahue, 1987; Gallahue & Ozmun, 2002).
Reaction time: is the time from stimulus onset until the initiation of movement as detected by
some form of sensing device such as an electromechanical or infrared switch, force transducer, accelerometer, or potentiometer (Savelsbergh et al., 2003).
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Coordination: is the ability to integrate separate motor systems with varying sensory modalities into efficient patterns of movement in both time and space (Thelen, 1989; Spodek & Saracho, 2006).
Balance: is often defined as static or dynamic. Static balance refers to the ability of body to
maintain equilibrium in a stationary position, balancing on one foot. Dynamic balance refers
to the ability to maintain equilibrium when moving from point to point (Gallahue & Ozmun,
2006).
Agility: is the ability to change the direction of the body rapidly and accurately (Gallahue &
Ozmun, 2006).
Flexibility: refers specifically to joints and can be improved with practice (Gallahue & Ozmun, 2006).
Explosive power: is the ability to perform a maximum effort in as short a period as possible
(Gallahue & Ozmun, 2006).
Muscular endurance: is the ability to exert force against an object external to the body for
several repetitions without fatigue (Gallahue & Ozmun, 2006).
Body composition (BMI): is the proportion of lean body mass to fat body mass; it is a person’s relative fatness or leanness adjusted according to height (Gallahue & Ozmun, 2006).
Preschool child (kindergarten): A child who is either currently enrolled in the kindergarten
or who is currently enrolled in preschool and has not been formally diagnosed with a developmental delay that may impact his/her participation in this study. The child’s age at the beginning of this study was required to be between three to six years old.
Social competence: is an ability to take another’s perspective with regard to a situation and to
learn from past experience and apply that learning to the ever-changing social landscape (Semrad-Clikeman, 2007).
Social skills: are adoptive or positive behaviours that are likely to lead to a positive personal
and social outcome.
Social cooperation: Michael Argyle 1991 defined cooperation in the broad perspective of
social life “acting to gather, in coordinated relationships, in the pursuit of shared goals, the
enjoyment of the joint activity, or simply furthering relationship” ( Dovidio et al., 2006, p.27).
Cooperation: The child’s skill in following rules, putting away toys, and attempting household tasks (Gresham & Elliott, 1990).
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Social interaction: involves situations whereby the behaviour of one actor is consciously
reorganized by, and influences the behaviour of another actor, and vice versa (Turner, 1988).
Social independence: A child who is independent still displays appropriate instrumental and
emotional dependence, but combines this type of behaviour with self–reliance, assertiveness,
and a need for achievement (Marschark, 1997).
Internalizing Problems: A child displays of symptoms of fear, sadness, guilt, social withdrawal, anxiety, and/or somatic symptoms. This is an over-controlled emotional and behavioural problem (Merrell, 2002; Achenbach, 1991).
Externalizing problems: Acting out, disruptive, under-controlled, and overactive behaviour.
The child displays symptoms such as impulsivity, aggression, anger, defiance; its interaction
with peer and parents is coercive (Merrell, 2002; Achenbach, 1991).
Anxiety: is an emotional state, represented by the feeling of dread, apprehension, or fear. In
humans, this can be defined by description using language; in animals, it must be inferred
from behavioural observations (Webster, 2000).
Antisocial behaviour: is ‘a category of behaviour that causes or threatens physical harm to
others’ (Loeber & Hay, 1997, p.373).
Social withdrawal: refers to being lonelier and less socially adapt than others (Schwean &
Saklofske, 1999).

1.9 Outline of Chapters
Chapter 1 introduces the study, highlighting the context and rationale for the problem to be
investigated. It presents the problem statement, research questions, and objectives of study. In
addition, terminology and limitations of the study are explained. The chapter also highlights
the significance of the study.
Chapter 2 focuses on a review of the literature regarding grounded approaches. It provides
more detail of the theoretical framework of the research and reports on other related studies in
the same research area.
The following chapter, Chapter 3 gives more detail of the theoretical framework of the design
and methodology. It describes the populations and sample, instrumentation, data collection
and program that were used in this study.
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Chapter 4 reports the results of the study and discusses with reference to each sub-aim and
question. The results of the present study are compared to the results of other studies. It also
provides data on the application of concepts of evidence.
Chapter 5 summarizes and discusses the implications of the results which are presented in
chapters 4 and 2. It also indicates possible areas for further research.
Conclusion
The first part of conclusion provides the necessary background information to the study, also
highlighting the scope and objectives of the study. It also indicates the significance of the
study, presents research questions, and explains terminology of social behaviour and motor
capabilities. The next chapter presents a review of the literature associated with the research
topic.
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2 Review of the Literature
2.1 Introduction
To evaluate whether a gymnastics program can improve the abilities of preschool children,
the development of the child needs to be reviewed. The current chapter reviews theories and
research studies relating to child development theories including social and motor development, and problem behaviour during childhood. The chapter begins with a review of those
definitions of child development theories that are important in order to explain how a child
develops and grows up. Social–emotional development is also reviewed. Gender differences
in social–emotional development and motor abilities will be defined. Finally intervention
studies of motor ability and social behaviour will be reviewed. The aim of this study is to
evaluate the effectiveness of a gymnastics program on preschool children and the aspects that
need to be explored.

2.2 Child Development Perspectives
Development is the outcome of transactions between the child and her environment. Davies
(2004) defined the maturational perspective of the development:
“Development is founded on the child’s innate characteristics, unfolds according to maturational timetable, and moves forward
through a series of tasks and challenges of increasing complexity
that the child mast master in order to extend her ability to function
within herself and within her environment”( p.3).
It is also important to know the difference between growth and development. Growth refers to
the quantitative changes that can be measured and compared with norms, e.g. (height and
weight). Development implies a progressive and continuous process of change leading to a
state of organized and specialized functional capacity, e.g. rolling, crawling, and walking
(Crisp et al., 2005, p.159).
All early childhood teachers need to understand the developmental changes that typically occur in the years from birth through age 8 and beyond, variations in development that may occur, and how best to support children’s learning during these years (bredekkamp&
Copple,1997 p.9).
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Child development theories help us understand what young children are like and what conditions they learn best.

2.3 Child Development Theory
In this section, a number of the most important theories of child development will be discussed to understand child development and the relationships among the many variables.
Most of these theories are currently important to the field of child development that is related
to the current study. Psychosocial theories, for example describe the development of child
personality and behaviour. Other theories attempt to describe a child’s physical growth and
change; maturation theory is defined as a process of biological maturation, whereas, Piaget’s
theory of cognitive development focusing on rational thinking processes was a progressive
reorganization of mental processes and a result of maturation and experience. Finally, Vygotsky’s (socio-cultural) theory, social learning theory, Montessori theory and play theory are
also discussed.

2.3.1 Freud's Psychoanalytic Theory
A fundamental idea in Freud’s theory (1856-1939) is that of drive, or as the German word
“Tribe” is sometimes translated into English, instinct (Prout & Brown, 2007, p. 101).
Freud evolved a model for understanding how normal child development is shaped by the two
powerful drives sexuality and aggression. He understood these drives to be biologically based
phenomena that seek discharge or expression. According to Freud, child development is described as a series of psychosexual stages. The theory about psychological stages often sounds
vastly oversimplified, Freud indicate that experiences in early childhood influence later development (Berzoff et al., 2007, p.32). In his radical works describing human thoughts and
behaviours, he indicates that the environment plays two roles with regard to instinct. It either
satisfies or threatens the development of persons. Freud believed that personality was developed within the first five years of life (McEwen &Wills, 2007).
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2.3.2 Psychosocial Theory

Erikson (1902-1994)
1994) was the first to show how the social world exists within the psychologipsycholog
cal apparatus and also that the world is external to the person (Balter & McCall, 2000). His
model focuses on social and emotional tasks of development throughout the life span. These
are developmental challenges that both drive a child’s success as an adult and help to underunde
stand issues and possible conflicts in childhood and into adulthood
adul
(Riddick
(Riddick-Grisham,
2004).
The preschoolers’ social and physical world expends dramatically in this stage and they enjoy
imitating adults, children also acquire an understanding of male and female roles through the
subtle expectations of the parent of the opposite sex. If children are not allowed to explore,
explore
learn, satisfy their curiosity, they will develop a scene of guilt and failure. Therefore, it is imi
portant to allow children to initiate and try out a variety of experiences (Essa, 2007).
Erik Erikson
son organized life into eight stages that extend from birth to death; the third stagestage
initiative vs stage- of development is shown in figure 1.
Erikson's model of psychosocial development is a very significant, unique and meaningful
concept and it is more psychosocial than Freud’s’ or that of any other ego psychologists; his
work has provided us with a theory that takes race, class, and gender into consideration (Ber(Be
zoff et al., 2007).

Stage

Locomotor

Age

Approximately
3 to 6 years

Basic Conflict

Initiative
vs.guilt

Issues

the preschool child
becomes more assertive
and takes more
initiative but may be
too forceful, leading to
guilt feeling.
Preschoolers are
expected to begin
learning rules

Figure 1:: Erikson’s model of the third stage
sta of development (Riddick-Grisham,
Grisham, 2004, p. 129).
2.3.3 B.F. Skinner's Behavioural Theory
Skinner (1904-1990)
1990) developed special techniques for studying the operant behaviour. He
emphasized the fact of the presence of a great variability of stimuli in the environment
enviro
and the
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necessity of differentiation of chosen stimulus before its conditioning. Skinner also stressed
that a chosen motor act to be conditioned is never completely new but it could be performed
earlier occasionally (Wyrwicka, 2000). His theory emphasized that reinforcement and punishment moulds behaviour. Skinner tried to interpret learning by imitation within his operant
conditioning framework. Changes in behaviour are the result of an individual's response to
events (stimuli) that occur in the environment. He emphasized that almost all behaviour is
learned and can be increased by positive consequences and decreased by negative consequences (Essa, 2007).

2.3.4 The Social Learning Theory
Social learning exerts as strong influence upon the psychology of child development also social learning theory emphasizes the social context of socialization. Early models of social
learning theory regarded learning rather simplistically in terms of stimulus and response. People were seen as passive creatures who merely responded to stimuli in their environment (Andersen & Taylor, 2005, p. 94). Social learning theory suggests that children learn social
behvior through observation and imitation (Essa, 2007).
Piaget (1896-1980) believed that learning was crucial to socialization, but imagination also
had a crucial role, he argued that the human mind organizes experience into mental categories
he called schema, which are modified and developed as social experiences accumulate. Piaget
proposed that children go through distinct stages of cognitive development as they learn the
basic rules of reasoning. They must master the skills at each level before they go on to the
next (Bakker et al., 1990). The emphasis in social learning theory is on the influence of the
environmental in socializing people, as well as on human creativity and imagination, because
the mind mediates the influence of environment (Andersen & Taylor, 2005). The social learning theory holds that behaviour can be changed by altering the social environment (Bandura
& Wallters, 1963).
The social learning theory explains human behaviour, and the Bandura theory indicates that
imitative learning can occur through the discriminative observation of modelled events and
accompanying cognitive activities in the absence of external reinforcement (Bandura, 2006).
His theory argues that people can learn new information and behaviours by watching other
people, via observation, imitation, and modelling. In his theory learning takes place by imitation.
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Bundura (1977) developed four steps that direct social learning;


First: Intentional phase, it is a necessary condition for any learning to occur. The role
models with high status and competence are more likely to be observed and may be
the more significant determiner of attention.



Second: Retention phase; it involves the storage and retrieval of what was observed.



Third: Reproduction phase, where the learner copies the observed behaviour.



Fourth: Motivational phase, it focuses on whether the learner is motivated to perform a
certain typee of behaviour, experiencing these motivators can be highly effective,
ef
so
can observing other experiences of some type of reinforcement or punishment. Figure
2 shows the observational learning and modelling process of Bundura 1977 social
learning theory (Bastable,
astable, 2007).

The basic tenet of the social learning theory is that people learn by observing others. Past exe
perience also plays a crucial part when people come to expect that certain behaviour will give
them what they want; Bandura believes that behaviour is mainly regulated by anticipated conco
sequences, and that what most of what an individual does is acquired through the influence of
watching others. Children pay attention to what adults do and then they repeat what they have
seen (Rungapadiachy, 1999).

Figure 2:: Social learning theory of Bundura model (Bastable, 2007, p. 68).
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2.3.5 Vygotsky (socio-cultural) theory
Vygotsky (1896-1934) asserted that understanding only comes by considering how and where
it comes in development (Graue, 1993, p.27). Vygotsky sociocultural theory stresses the importance of social context of development, and social interaction between children and adults
is the mechanism through which specific cultural values and beliefs are transmitted from generation to generation (Essa, 2007).
The basic idea is that individuals learn through their interactions with more competent others.
Vygotsky hints at this when he says:
"From the very first days of the child’s development his activities
acquire a meaning of their own in a system of social behaviour
and, being directed towards a definite purpose, are refracted
through the prism of the child’s environment. The path from object
to child and from child to object passes through another person.
This complex human structure is the product of a developmental
process deeply rooted in the links between individual and social
history (Vygotsky, 1978, p. 30)"
Vygotsky’s theory explanation of the zone of proximal development (ZPD) “is the distance
between the actual developmental level as determined by independent problem solving and
level of potential development as determined through problem solving under adult guidance
or in collaboration with a more capable peer” (Vygotsky, 1978, p.86, in Graue,1993, p.29 ).
This zone represents tasks a child cannot do by himself but which he can accomplish with the
support of others (Essa, 2007). His theory highlights the central role of adults and competent
peers in children’s attainment of a certain level of cognitive development. Vygoysky's belief
indicates that social interaction leads to increased levels of knowledge and changes a child's
thoughts and behaviours. His theory makes us aware of the importance of looking at the settings in which children grow up if we want to understand their thinking (Louw et al., 1998).
Vygotsky's theory is complementary to Bandaura theory on social learning.

2.3.6 Montessori theory
Maria Montessori identified experience as essential for child development and growth. However, it was the control of children’s experiences that was essential to her approach. Her theory and practice resemble the freedom of experiencing continuum because this encourages the
learner’s access to materials and activities as can be seen in Figure 3, which shows Montessori-style classroom settings in the 1920s in Morgan (1999). Maria Montessori developed a
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succeful method of early education that is still followed today. She identified the parent as
the child’s first teacher and was the first person to put Piaget’s theories into practice.
pr
She recognized the importance of developmental stages and utilized them in establishing a foundafound
tion for a progressive age-related
related practice she taught her teacher (Morgan, 1999).

style classroom settings of the 1920s in Morgan, 1999, p. 173.
Figure 3: Montessori-style

Morgan (1999) described the conceptual framework of Montessori:
1. Activities are based upon childhood freedom to experience elements in the environenviro
ment for their intended purpose and not for amusement.
2. Activities and materials are designed to enhance the learner’s sensory capacities and
bring their power of observations to the highest level.
3. Self-education
education and independence are underlying goals.
4. Discipline is reinforced through activities and materials designed
designed to promote a foundafound
tion of active discipline based on the self-knowledge
self knowledge of good and evil.
Montessori theory opened our mind on how to support and assist the child’s efforts, to
create a stimulating learning environment full of materials and activities
activit to interest and
challenge our children. Essa (2007) summarized Montessori’s methods in figure 4.
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Absortbent mind
the capacity of
young children to
learn a great deal
during the early
years
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prepared
environment

sensory
discrimination

the careful match
between appropriate
materials and what
the child is most
ready to learn at any
given time

involvement in an
activity in which one
of the senses is used
to distinguish a
specific feature or
dimension of similar
materials

sensitive periods
the time when
children are most
receptive to
absorbing specific
learning

Figure 4:: Principles of the Montessori Method (Essa, 2007).
2.3.7 Maturationist Theory of Development
The maturationist theory was advanced by the work of Arnold Gesell (1880-1961);
(1880
he argued
that much of a child’s development takes place in invariant, predictable stages. Each stage is a
major step forward, and after it is reached, there is a period of consolidation before the next
major step is taken (Krogh
Krogh & Slentz, 2001). Maturationist theory suggested that education
should follow development and educational environments need to support the children’s ded
velopment, needs, and interests. Caregiver and educators were admonished to match
matc their activities to children’s developmental level (Saracho, 2007; 2001). According to this theory,
behaviour is almost entirely the results of maturation; this theory links behaviour with prepre
formed, genetically-determined
determined biological structures. It focuses
focuses on time as the crucial variable
in behaviour change, not environment stimulation or intervention, but time to grow, mature,
and endogenously develop (Persky & Golubchick, 1991). Gesell believed that environmental
factors would affect motor development only temporarily since hereditary factors were ultiult
mately in control of development (Haywood & Getchell, 2009).

2.3.8 Cognitive Child Development Theories
Jean Piaget’s studies on child development gave us many insights into cognitive development
and his view of how children's minds work and develop made great inroads with regard to
brain functioning in general. Piaget argued that children actively explore their world, and their
thoughts are ultimately derived from their actions in the world. He believed that children
chi
con-
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struct their reality as they manipulate and explore their world – cognitive structures, which
Piaget termed schemes (Keenan & Evans, 2008, p.158).
Piaget viewed children as active constructionists of their knowledge. Children can gain
knowledge, through interactions with their environment. Cognitive development includes the
following four factors;


Physical maturation, which refers to the maturation of central nervous system and
provides in part, for child’s interaction with the environment.



Experience with the environment refers to the child’s physical manipulation of objects
as well as his or her reflections on these actions.



Social experience refers to the child’s culture, educational experiences and play.



Equilibration is a force in the processes of assimilation and accommodation in which
the other three factors play a role.

Piaget described four stages of cognitive development and relates them to a person's ability to
understand and assimilate new information:
Sensorimotor: (birth to about age 2)
Preoperational: (begins at about the time the child starts to talk, at about age 7)
Concrete: (about first grade to early adolescence)
Formal Operations: (adolescence).
Votroubek and Townsend (1997) summarized the Piagetian stages of cognitive development
for various age groups; this summarization is presented in figure 5 for only 2 to 7 years old.
Preschoolers are in the symbolic substage, during this stage preschoolers use signs and symbols to represent objects. They are capable of internally representing the world in the mind as
they seen it. Children have an egocentric view of the world. Children in the intuitive substage
of the preoperational stage are still governed by their perceptions. Children in this stage thinking are not yet logical (Essa, 2007; Votroubek &Townsend, 1997). In his theory, development
takes place in distinct stages of cognitive development.
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Figure 5:: Summary of the piagetian stages for 2-7
2 7 year old of cognitive development
Votroubek and Townsend, 1997, p. 428.
2.3.9 Play Theory
Play is behaviour that humans and animals participate in to explore and learn in their envienv
ronments. Scientists have documented that play has a crucial role in the optimal growth,
learning,
ing, and development of children from
from infancy through to adolescence (Larson, 2010).
During the preschool stage, children are beginning to learn to inhibit behaviour on command,
to attend for longer periods, to persist at play and to become less restless and hyperactive
(Teeter et al., 2000).
McCune (1998) found that play is difficult to define because it is an aspect of many activities
rather than just a specific kind of activity. Numerous theorists underline the importance of
play in young children’s development. Physical activities may not only be important for
physical development, but also for cognitive and social development (Pellegrini
Pellegrini, 2009; Pellegrini & Smith, 1998). Play is a part of child culture because a great deal of important socialisocial
zation takes place through play (Lillemyr, 2009). Play as an interactive experience allows
learning take place and human would acquire the skills necessary for survival (Torkildsen,
2005).
Moreover Maria Montessori proposed that it would be better for children if they spent their
play learning, or imagining, or doing useful things. Piaget believed that the structural compocomp
nents of play were important in terms of development and the social aspects of play were also

33

Review of the Literature

significant factors of developmental change. He considers pretend play as enhancing cognitive and social development by allowing the child to experiment with deferred imitation role
taking and other more advanced cognitive skills. Piaget described a taxonomic modal for the
development of children’s games. He distinguished three main types of indicatives characterizing children’s games - namely, practice games, symbolic games, and games with rules. He
suggested that structure games constituted the transition from all three adapted behaviours as
well (Göncü & Klein, 2001).
Social play for young children provides an important and unique context that allows children
to interact and when social skills may be acquired (Goldman, 1998). Play is important for peer
interaction; pretend play offers children opportunities to replay explore and ultimately master
situations that involve intense emotional arousal, in order to regulate emotions and reduce
anxiety. Furthermore, the development of social-cognitive skills during play enhances children’s self-regulation abilities (Rubin et al., 2009). Göncü and Klein (2001) indicated that
games with rules are necessary to incorporate social coordination and the basic understanding
of social relationships; children spend much of their youthful energy engaged in play. Other
researchers generally viewed play as a generative force in children’s cognitive and social/emotional (Fromberg & Bergen, 1998; Rubin et al, 1983; Göncü & Klein.2001; Saracho
& Spodek, 1998).
Children are by the nature playful because play is intrinsically motivated. Learners are intrinsically motivated when they are learning and performing well (Johnson et al., 1999; Mayesky
2009; Santrock, 2003).
Children spend much of their youthful energy engaged in play. In light of the complexity and
developmental significance of children’s play, especially play with peers, it is important to
examine whether children who fail to engage with others in social play are at risk for negative
consequences (Göncü & Klein, 2001).
Cooperative, dramatic play sequences are common according to Rubin et al. (1983) in preschoolers. Children integrate experiences, express feelings, and practice roles in the context of
play (Campbell, 2006); Play promotes children’s social and emotional development. As they
play, children learn to share, cooperate, take turns, and negotiate. As they play with others,
children experience different personalities, temperaments, and ways of doing things and in the
process, gain valuable insight about themselves and each other. Creative play helps children
learn about their bodies, their abilities, and their relationships with others. They learn to deal
with frustration, to make decisions, and to challenge themselves in social, cognitive and
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physical activities (Wilson, 2008). Play means perceived enjoyment, but what happens if a
child does not find an activity enjoyable? According to Hughes (2009) it is not play at all.
However, a lack of enjoyment may not mean that the activity is inherently uninteresting or
that it could not become play under the guidance of a sensitive adult. He added that not all
play and activities are suitable for all children (p 2).
Children need to learn social skills; play provides learning experience, and children learn to
communicate their emotions and to form meaningful relationships with adults and other children becoming sensitive to others' needs and values. They also use play as a way to work
through their own emotions, manage their emotions, learn self-control and share power,
space, and ideas with others (Singer et al., 2006; Goleman, 1995; Piaget; 1962).
Many researchers have investigated a series of social and cognitive categories of play based
on a child’s stage of development. Play helps children work out the rules for social interaction
and allows children to be at their best and it is important for building social competences and
confidence in dealing with peers (Singer et al., 2006).
Physical activities and games can provide opportunities for social and emotional growth with,
all the pedagogical techniques and strategies they use supporting or enhancing learning
through play (Wood & Attfield, 2005). Practitioners have an important role in supporting
children’s learning and development through play. Play is how children learn. It is the natural
way for them to explore, to become creative, and to learn, make up and tell stories and to develop social skills. Play also helps children learn to solve problems—for example, if her
wagon tips over, a child must figure out how to get it upright again. When they stack up
blocks, children learn about colours, numbers, geometry, shapes and balance. Playing with
others helps children learn how to negotiate (US, 2005).
To conclude, play is necessary for a child’s growth, it enhances physical development, cognitive development, personality development, emotional development, and the mastering of
emotional and social development: children's overall development. These were just a few of
the many child development theories that psychologists and other scientists have devised for
measuring different human traits, in addition to providing a useful framework for thinking
about human growth, development, and learning. Principles of each theory can help parents,
teachers, or caregivers to make decisions that affect children’s lives. Many of child development theorists have explained and referred because each individual theory has a limitation,
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whereas together they can guide thinking about child developmental and can explain the current findings of the study.

2.4 Social Competence
Social competence is an ability to take another’s perspective with regard to a situation and to
learn from past experience and apply that learning to the ever-changing social landscape
(Semrad-Clikeman, 2007, p 1). Social competence refers to the social, emotional, and cognitive skills and behaviours that children need for successful social adaptation (Welsh & Bierman, 1998). Social skills and behaviours required for healthy social development vary with
the age of the child and both individual behaviour and social outcomes are important considerations in defining socially competent behaviour (Mulu, 2004). Preschoolers needs to master
and utilize the ability to manage their emotion amongst others particularly peer groups and to
meet social expectations of society at large. Preschoolers often require additional structure
and support in order to regulate their emotions (Semrad-Clikeman, 2007). During the preschool years, social competence involves learning how to separate from parents and engage
with peers in shared play activities. It is the first social experience outside the family for many
children; preschool allows for intensive and frequent social interaction with peers. Preschool
children are just learning to coordinate their social behaviour, peer interactions are often short
and marked by frequent squabbles and friendships are less stable than at later developmental
stages (McConaughy, 2005). According to Piaget’s theory preoperational thought dominates
is based in self-centered understanding of the world during preoperational stage (Ricci &
Kyle, 2009). Children at this stage of development are beginning to think symbolically as reflected in their rudimentary memory and their increased understanding of causality. Vygostsky (1896-1934) indicated that a child’s interactions with other people serve to mediate
between the child and the world-to-be-learned- about (Light & Littleton, 1999). He saw learning as being dependent on social and cultural factors (Martin, 2009).
Hay (1979) studied cooperation and sharing in the interchanges between very young children
and their parents. He found that both cooperative interchanges and sharing appeared to during
the first half of the second year and increased regularly thereafter.
Social cooperative behaviour is simply a continuation of the parents-offspring relationship
(Power, 1991). It can be generalized beyond the parent-child situation to interaction with
peers (Mueller & Brenner, 1977). Young children develop into more social organisms, the
variety of their relationships with family and peers increases beyond that established with the
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mother and other caregivers within home. They exhibit an affinity toward others, displaying
both instrumental and emotional or person-oriented dependence (Marschark, 1997). During
the early years a solid foundation is laid for how children will function for the rest of their
lives thus good social competences built during the infant, toddler and preschool years ( Essa,
2007).

2.5 Emotional and Behavioural Problems
During the past several decades there has been increased interest in the behaviour, and the social and emotional problems of preschool and kindergarten–age children. During this age,
mental health problems often first become evident in children (Chazan et al., 1980; Clark &
Cheyne, 1979; Earls, 1980; Gimpel & Holland, 2003; Jenkins et al., 1980; Kohn & Rosman,
1973; Lyman & Hembree-Kigin, 1994; McQuire & Richman, 1986). These studies involve
the application of either parents' or teachers' questionnaires. Many problems behaviour that
emerge during preschool-aged appear to reflect extreme variations in development of selfregulation, social competence and emotional expression that impair the child’s ability to function smoothly in home or preschool (McCartney & Philips, 2006). Diener and Kim (2003)
found that the social behaviours shown by preschool and kindergarten–age children are predictive of behaviour in early and middle childhood. Negative and angry feelings, defiance towards parents and other adults, frequent squabbles with other children and failure to follow
directions seem to be common behaviour problems among preschool stage (Barkley et al.,
2002; Lavigne et al., 1996; McCartney & Philips, 2006; Speltz et al., 1995). In addition, some
young children may be especially anxious and socially withdrawn, but in general these problems appear to be less likely in children (McCartney & Philips, 2006).
Problem behaviours of young children are typically divided into two general categories externalizing and internalizing problems.

2.5.1 Externalizing and Internalizing Problems
Externalizing behaviours reflect the immaturity of regulatory functions in the process of development, such as impulse control and frustration. Externalizing disorders involve disruptive
behaviour such as fighting, aggressiveness, disobedience, tantrums, over-activity, poor attention, and poor impulse control tolerance (Luby, 2006, p. 335).
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are outer-directed and involve acting–out, defiant and noncompliant behaviours. Internalizing
problems are inner–directed and involve withdrawal, depression, and anxiety sadness. According to Gimpel and Holland (2003) there are three generally recognized externalizing disorders:
Self–centred/Explosive: Reflect volatile inconsiderate and unpredictable behaviours where
the child screams when angry, has temper outbursts or tantrums and defies parents or teachers
(Merrell, 2002)
Attention–deficit/hyperactive disorder, (ADHD): Diagnoses of ADHD are becoming more
common during the preschool and kindergarten years (Gimpel & Holland, 2003). Porter
(2008) cited studies showing that around 2% of preschool–aged children have ADHD, rising
to 3 to 5 % during the school years. ADHD has a prevalence rate of 3-5% in general schoolage populations and is more common in boys than girls (American Psychiatric Association,
1994; Gimpel & Holland, 2003). Attention deficit hyperactivity disorder (ADHD) is characterized by symptoms of hyperactivity, impulsivity, and a decreased ability to maintain on-task
behaviour, particularly during nopreferred tasks (McMillan et al., 2006). Symptoms of ADHD
include failing to play close attention to details or making careless mistakes, appearing not to
listen when spoken to directly close attention to details, not following instructions, trouble
with organizing activities, avoiding or disliking things that require a lot of mental effort, often
losing items necessary for the completion of a task, being easily distracted, and forgetfulness
(Clauss-Ehlers, 2009). Approximately 75% of those diagnosed in childhood continue to suffer
from residual ADHD in young adulthood (McMillan et al., 2006). ADHD are reported to have
difficulty with self-control both at home and in school, they often unable to make friends, and
suffer from low self-esteem (Wexler et al., 2007). Furthermore, ADHD show a tendency to be
social, aggressive behaviours, have frequent fights with peers and have learning disabilities
(Silver, 1992)
Antisocial/aggressive behaviour: Aggressive behaviour is learned as result of child’s particular experience, it can be acquired when the child’s aggressive behaviour is reinforced or
rewarded by getting its own way or by gaining attention (Eysenck, 2004). The child involves
intimidation and harm to others through coercive means; an aggressive child is likely to be
disliked and avoided by other children because of their hurtful and coercive way (Merrell,
2002). Sex differences in aggression are generally small; males tend to show more physical
aggression, childhood aggression can increase as a result of the dynamics of family interaction (Eysenck, 2004).
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With regard to aggressive behaviour, there is evidence that aggressive exchanges between
young children are common, particularly between boys, and that aggressive behaviour is influenced by peer acceptance in preschool (Ollendick & Hersen, 1998). There is a certain
amount of disagreement among psychologists regarding the factors responsible for gender differences in aggression; some psychologists advocate that differences are produced by socialization and cultural norms, while others stress attention to biology. Boys and girls learn
different social roles; they learn what is expected of them as a boy or girl. Whereas, some researches seem to explain that the tendency of children to show different types of behaviour
may reflects temperamental differences (Papatheoodorou, 2005).
Experiences in early life have indelible effects on the developing brain (with particular emphasis on children who have to cope with ongoing violence and nurturing relationship). (Talay-Ongan et al., 2005, p. 6).
Internalizing problems: tend to be less commonly diagnosed than externalizing problems in
the early childhood, over-controlled emotional and behavioural problems. There is a connection between severe internalizing problem and unusual physiological functioning. Many factors influence on internalizing problems such as biological, cognitive, behavioural and family
influences (Merrell, 2008). There are two generally recognized internalizing disorders;
Social Withdrawal: The child avoids playing with other children and has problems making
friends (Merrell, 2002). Social withdrawal means being more lonely and less socially adapt
than other children (Schwean & Saklofske, 1999).
Schwean and Saklofske (1999) explained that Children who avoid interacting with others may
be at risk for developing atypical social and social–cognitive skills. They added that social
withdrawal may also negatively influence self-appraisal and may lead a child to succumb to
anxiety or depression later in life. Social withdrawal in young children has been investigated,
Ollendick and Hersen (1998) cited studies showing that social withdrawal tends to be a transient phenomenon in preschoolers and adults complain much less about excessively shy and
withdrawn behaviour than they do about aggression. Whereas others emphasized the amount
of interaction on the assumption that the quantity of peer contact is a reflection of social competence.
Anxiety/Somatic Problems: Anxiety has been described as negative effects and considered
to be somewhat vaguer and more diffuse and is typically not a response to a specific stimulus
(Gimpel & Holland, 2003; Mowder et al., 2009). The anxious pattern of behaviour can be ac-
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companied by various somatic or physical problems, such as stomach aches, pain, and sickness for which no physical cause is known (Merrell, 2002). Early screening, identification,
and intervention are important for the prevention of this problem behaviour.
Research on young children indicated that the emotional and behaviour problems often warn
of problems in the relationships between parents and their children (Aguilar et al., 2000; Lieberman et al., 2000).
Parents and teachers may have different expectations and values for children’s behaviour. Researchers expect that teachers compare children to their classmates, but parents have fewer
points of comparison, particularly with children of the same age. Teachers see children in one
setting, unlike parents who see their children in a variety of settings and with a variety of different people (Moore & Lippman, 2005). Furthermore, Moore and Lippman (2005) found
weak correlations between parents’ and teachers’ ratings of children’ positive behaviour at
each time period. On the other hand modest differences in PKBS-2 scores were expected between school-based and home-based ratings for the PKBS-2 social skills scales as Merrell
(2002) indicated and Achenbach et al., 1987; Wright & Piersel, 1992. The average score of
home–based raters was significantly higher than that of school-based raters. For the PKBS-2
Problem Behaviour Scales, the average scores of home–based raters were also significantly
higher than average scores of school-based raters. The differences between average PKBS-2
scores obtained from ratings in school settings versus ratings in home settings have been explained by Merrell (2002): these differences arise due to the fact that parents have had more
opportunities than teachers to observe their children over time and in a variety of situations.
They are simply more aware of the variety and intensity of behaviours that their children may
exhibit. Furthermore, the child was difficult to control at home and in school, he had a pattern
of noncompliance, aggression, poor self-control, and negative feelings. Besides that, parents
may focus their expectations on their children, wanting them to get on with their siblings, be
considerate of others, and be happy, all of which are captured by items on the social competence subscale. Teachers may be they concerned with their students persevering with their activities until they are finished, waiting their turn, and being prepared for classroom work
(Epps et al., 2003).

2.5.2 Age and Gender in Emotional Social Development
Age
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Moore and Lippman (2005) indicated that age differences were not clear, in some studies
older children were rated less positively than younger Children can express complex emotions
as love, jealousy at the start of preschool period. Their emotions are still easily influenced by
somatic events. Children’s capacity for cooperation and sharing is emerging. Four-years-olds
are learning to share and to have concern for others. Children have many relatively stable
emotions by the end of the preschool period (Sadock et al., 2007). Merrell (2002) used separate score conversion tables for children based on the age groups of 3 to 4 and 5 to 6 years in
first edition of PKBS, but In PKBS-2 the scores conversion table on age levels were not separated because the date simply does not warrant such a division by age level. He added there is
some evidence to indicate that young children’s social skills and problems behaviour ratings
might change slightly in the desirable direction as they get older, but these differences in
scores were small according to the age 3 to 4, 5 to 6, or between infancy and preschool periods (Damon & Lerner., 2006). Furthermore, children in early preschool age range have much
in common socially, emotionally, and behaviourally across the 4-year span of development
(Merrell, 2002).

Gender
Gimpel and Holland (2003) indicated that boys are more likely than girls to exhibit externalizing behaviours in their preschool years. Maccoby and Jacklin (1974) summarized a data review of sex differences in human cognition and behaviour, they found the only differences
between boys and girls were on compliance to adults. Papatheoodorou (2005) cited studies
undertaken among preschoolers have shown that in general, boys tend to show more actingout behaviours. Whereas girls tend to be more withdrawn, boys were significantly more overactive while girls were more fearful. Study connected by Kjobli and Ogden (2009) found that
girls demonstrated less externalizing problem behavior and more socially competent than
boys. PKBS-2 (normative sample) indicated that boys of all ages are more likely to be rated
by their parents and teachers as having slightly poorer social–behavioural adjustment than
girls, it was anticipated that the boys in the PKBS-2 normative sample would produce lower
mean social skills scores and higher mean problem behaviour scores than girls (Merrell, 2002)
Diener and Kim (2003) also found that boys were significantly higher on externalizing behaviours measures while girls were higher on prosocial-behaviour ratings. No gender differences
were found between girls and boys on social withdrawal measures (Semrad-Clikeman, 2007).
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These findings supported by (Laing & Chazan., 1984) who reported that more boys than girls
are active, whereas no gender differences are apparent in withdrawal or dependent behaviours. Moore and Lippman (2005) cited several studies that have reported that girls are more
likely than boys to comfort, share, and be helpful to others. Preschool boys engage in more
active and rough and tumble play (Fromberg & Bergen, 1998). Girls’ play is less violent and
less varied than boys’, their fantasy play is more domestic and interpersonal (Haslett & Samter, 1997). Moreover; findings supported this idea that girls’ interaction has more verbal emotional content than boys (Dunn et al., 1987; Wolf et al., 1984). A study conducted by
Trommsdorff et al (2007) demonstrated that German boys expressed significantly less sympathy than girls; they also found that boys showed lower an intensity of prosocial behaviour
than girls; however this result was only marginally significant.
The brain is biologically programmed to focus first on information that has strong emotional
content. Because the female brain is more attuned to emotive processing, girls may, on average, want to socialize verbally a great deal; via this strategy, in-group partner work, they may
be using social interaction in the classroom to complete instructional tasks more successfully.
Boys will certainly talk as well while completing tasks with more competitive talk. Often
their social interactions during instructions are useful for keeping the male brain out of a
bored or rest state, thus enhancing a shared purpose in their action (Gurian et al., 2008, p 60).
With regard to aggressive behaviour, Papatheoodorou (2005) indicated that some psychologists explain the differences between boys and girls are produced by socialization, while other
stress attention to biology (Maccoby & Jacklin, 1975). Generally, socialization, environmental and biological factors can contribute to gender differences in behaviour (Cox, 1993;
Weiten, 2010).

2.6 Motor Development
The preschool years are critical in the development of basic cognitive, social and behavioural,
motor capabilities. Children develop a variety of fundamental motor skills, during the preschool years such as walking, running, jumping, hopping, skipping, pulling, throwing, catching, kicking, and other actions involved in receiving and moving objects. By the time most
children reach 6 or 7 years of age, nearly all of their movement patterns that underlie the basic
motor skills are fully developed. Although the mature movement patterns for some basic
skills such as skip and hop are established somewhat later, as fundamental motor skills are
refined through practice and instruction learning, the quality and quantity in motor skills per-
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formance are improved and basic movement patterns are integrated into more complex
movement sequences skills which are fundamental to many games and sports. If a child receives little stimulations on early childhood, physical development will be affected by these
limitations. Therefore many of these motors skills develop depending on the level of stimulation the child receives from others (Clauss-Ehlers, 2009; Malina et.al., 2004, p. 215).
Laszlo and Bairstow (1985) indicated that the interaction between a child and the environment
depends on the child’s ability to explore and manipulate that environment. In the early childhood motor development leads to the attainment of new skills but not necessarily new patterns
of movement. All the fundamental movement patterns are acquired and child is learning to put
them to use in meaningful activity. Movement changes are directed by first individual constrains such as structural or functional, second environmental constrains include physical, sociological, and cultural, third task constrains relate to external factor inherent to the task at
hand. Motor development is the process of change in motor behaviour related to the age of
the individual. It includes age related change in both posture and movement (Charles & Stuart
Rugg, 2006; Tecklin, 1998, p1).
The nervous system informs the body about itself and the external environment and enables
the body to respond or react to this information (Johnson, 2009, p 72). The central nervous
system receives and interprets a wealth of sensory information from the external word and the
internal environment. Thus it can be considered the integrative center for all behaviour (Kamkin & Kiseleva, 2009). The somatic nervous system provides it information from the external
world and generates motor responses to the voluntary muscles allowing movement. Whereas
the autonomic nervous system receives input from and relays output to the internal organs
(Johnson, 2009). Sciences have realized that the nervous systems not the only structure that
determines development change. But also influence growth and motor development and the
environment in which we live (Tecklin, 1998).
Many researchers represent contemporary thinking on motor development for example
Savelsbergh et al. (2005) indicated that motor development is characterized by discontinuities,
jumps, instabilities and regressions. Although the inter-individual variability observed in patterns of coordination such as reaching to grasp, the movement behaviour of children adheres
to the use of body–scaled relations between key action spaces and effector dimensions. Variability of motor patterns supports the active, exploratory behaviour that permits children to
perceive the affordance of key objects, surfaces, and implements in the environment (Davids
et al., 2006).
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O’Brien & Hayes (1995) explained that children’s motor development depends on internal
and external factors. Growth and maturation, which represent internal factors, increase in
cognitive capacity, personality and motivation. Children who are confident experience a wider
range of movements than those who lack self-confidence. Other factors are environmental
factors which represent external factors include physical and psychological factors such as
nutrition, health and fitness and the amount of time spent practicing motor skills. It is clear
that biological maturation influences tasks and abilities during this stage of preschoolers.

2.6.1 Motor Abilities and Capabilities
Motor abilities are general traits of an individual that underlie the performance of a variety of
movement skills. These traits are relatively stable across an individual lifetime (Burton &
Miller, 1998, p. 43). And the assumption is that abilities are genetically determined and fixed,
and not easily modified by practice or experience (Burton & Miller, 1998; Schmidt & Wrisberg, 2008). Many kinds of abilities exist throughout the human perceptual–motor system,
such as visual acuity, body configuration, reaction time and manual dexterity (Schmidt &
Wrisberg, 2008). Capabilities are similar to abilities but are considered modifiable with practice. For instance, static strength is considered a capability because it can be improved with
practice. On the other hand reaction time is relatively uninfluenced by practice thus it is not
considered a capabilities. Furthermore, individuals have different upper limits and both abilities and capabilities need some training to be performed at their fullest extent. They can improve their performance as a result of practice but the challenge is to create practice that
allows maximizing individuals abilities (Wrisberg, 2007).
Schmidt and Wrisberg (2008) explain why such abilities are important to


Accurate perception and decision making.



Organizing and planning movements.



Contributing to producing movements and evaluating feedback.

They also presented a list of selected movement skills in figure 6 for which some abilities
might be important. Fleishman (1964) distinguished between skill and ability; he indicated
that abilities are independent of each other and more general and innate in nature. Whereas
skills are learned traits based on ability that the individual has (Morrow et al., 2005, p.329).
Fleishman (1964) argued that two tasks may require some of the same underlying abilities,
particularly when the requirements of the tasks are similar. According to his classification
which describe motor ability two fundamental categories are found, perceptual-motor abilities
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and physical–proficiency abilities. Perceptual-motor abilities consisted issues for example
multilimb coordination, reaction time and arm and hand steadiness. On the other hand physical–proficiency abilities include items such as static strength and balance with visual cues.

Figure 6: Links between various motor abilities and selected movement skills (Schmidt &
Wrisberg, 2008, p.179).

Bös presented another classification of motor abilities. He proposes that motor abilities are
divided into two fundamental categories, “energetisch determinierte (Konditionelle) Fähigkeiten” (physical fitness abilities), which examined endurance, strength, and speed, whereas
the “informationsorientierte (Koordinative) Fähigkeiten”, (perceptual-motor abilities) assess
speed and coordination, as can be seen from figure 7.

Auf einer ersten Ebene werden die motorischen Fähigkeiten in energetisch determinierte (konditionelle) Fähigkeiten und informationsorientierte (Koordinative)
Fähigkeiten differenziert. Die entsprechenden Komplextests zur Erfassung dieser
Fähigkeitskomplexe heißen Konditions- oder Fitnesstests sowie Koordinationstests. Auf einer zweiten Ebene werden die zentralen Fähigkeitskategorien (motorische Grundeigenschaften, motorische Hauptbeanspruchungsformen) Ausdauer,
Kraft, Schnelligkeit, Koordination, und Beweglichkeit unterschieden. Auf einer
detaillierteren dritten Ebene lassen sich auf Basis von Belastungsnormativen
(Dauer, Umfang und Intensität) 10 Fähigkeitskomponenten(AA- Aerobe Ausdauer, AnA- Anaerobe Ausdauer, KA- Kraftausdauer, MK- Maximalkraft, SKSchnellkraft, AS- Aktionsschnelligkeit, RS- Reaktionsschnelligkeit, KZ- Koordination unter Zeitdruck, KP-Koordination bei Präzisionsaufgaben, BBeweglichkeit) unterscheiden (Bös, et al., 2009, p 51)
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Figure 7: Classification of motor ability (Bös, 1987, in Bös et al., 2009 p. 51).

These categories are quite close to Fleishman’s fundamental categories, which are considerably more general in nature. Schmidt and Wrisberg (2008) presented Fleishman’s fundamental
categories, which can be seen in figure 8. Motor performance of children is often set in the
context of physical fitness; physical fitness is a state of conditions that permits the individual
to carry out daily tasks safely with vigour and without undue fatigue and with sufficient reserve to enjoy active leisure, physical fitness has historically been viewed in term of three basic components, muscular strength, endurance, cardiorespiratory endurance and motor ability
(Malina et al., 2004, p. 216).

Review of the Literature

Perceptual-Motor
Motor Abilities

• Multilimb coordination-Ability to coordinate the
movement of a number of limbs simultaneously. A
high level of this ability is probably important when
serving a tennis ball or playing the piano.
• Control precision - Ability to make highly controlled
movement adjustment, particularly when large muscle
groups are involved. An example is operating a
bulldozer or other type of earth-moving
moving equipment
that requires careful positioning of the arms and feet.
• Response orientation- Ability to make quick choices
among numerous alternative movements, more or less
as in choice reaction time. An example is the task of a
goalie in hockey, where the type of shot on goal is
often uncertain.
• Reaction time- Ability to react quickly, important in
tasks where there is a single stimulus and a single
response and where speed of reaction is critical, as in
simple reaction time. An example is the sprint start in
a 100m dash.
• Rate control- Ability to produce continuous
anticipatory movement adjustments in response to
changes in the speed of a continuously moving target
or object. Examples include the tasks of high-speed
auto racing and white-water canoeing
canoeing.
• Manual dexterity- Ability to manipulate relatively
large objects with the hands and arms
arms. An example is
package handling at the post office..
• Finger dexterity- Ability to manipulate small objects.
Examples include threading a needle and eating
spaghetti with a fork and spoon.
• Arm-hand steadiness- Ability to make precise arm
and hand positioning movements where strength and
speed is not required. A waiter who carries trays of
food and dispenses the contents without incident has a
high level of this ability.
• Wrist-finger speed- Ability to rapidly move the wrist
and fingers with little or no accuracy demands. An
example is playing the bongo drums or keyboard
entry tasks.
• Aiming- highly restricted type of ability that requires
the production of accurate hand movements to targets
under speeded conditions. An example is the task of
hitting target with a rapid throw of a dart.
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Physical Proficiency Abilities

• Explosive strength- Ability to expend a maximum of
energy in one explosive act. Advantageous in activities
requiring a person to project his or her body or some
object as high or far as possible.
possible Also important for
mobilizing force against the ground.
ground Examples of tasks
requiring high levels of explosive strength include the
shot-put, javelin, long jump, high jump, and 100m dash
in track and field.
• Static strength- Ability to exert force against a relatively
heavy weight or some tairly immovable object. Tasks
requiring high levels of static strength include near
maximum leg and arm presses in weightlifting, as well
as moving a piano.
• Dynamic strength-Ability to repeatedly or continuously
move or support the weight of the body. Examples
include climbing a rope and performing on the still
rings in gymnastics.
• Trunk strength-Dynamic strength that is particular to
the trunk, and abdominal muscles.
muscles Tasks requiring high
levels of trunk strength include leg lifts and performing
on the pommel horse in gymnastics.
gymnastics
• Extent flexibility -Ability to extend or stretch the body
as for as possible in various directions.
directions An example of a
task requiring high levels of extent flexibility is yoga.
• Dynamic flexibility -Ability to make repeated, rapid
flexibility Ballet dancers
movements requiring muscle flexibility.
and gymnasts need high levels of dynamic flexibility.
• Gross body equilibrium-Ability to maintain total body
balance in the absence of vision. Circus performers who
attempt to walk across a tightrope while blindfolded
require high levels of this ability.
• Balance with visual cues -Ability to maintain total body
available This ability is
balance when visual cues are available.
important for gymnasts who perform on balance beam.
• Speed of limb movement-Ability
Ability to move the arms or
legs quickly, but without a reaction-time
reaction
stimulus, to
minimize movement time, Examples include throwing a
fast pitch in baseball or cricket or rapidly moving the
legs when tap dancing or clogging.
clogging
• Gross body coordination- Ability to perform a number
of complex movement s simultaneously,.
simultaneously, Individuals
needing high levels of this ability include ice hockey
players who must skate and stickstick handle at the same
time or circus performers who try to juggle duckpins
while riding a unicycle a cross a tightrope.
tightrope
• Stamina-Ability to exert the entire body for a prolonged
period of time; a kind of cardiovascular endurance.
Individuals requiring high levels of stamina include
distance runners and cyclists.

Figure 8:: Links between various motor abilities and selected movement skills (Adapted from
Fleishman, 1964 in Schmidt & Wrisberg, 2008, p. 169).
There are numerous factors that can influence motor capabilities such as experience,
e
medical
condition and age,, in addition to many person related factors. These factors influence an indiind
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vidual’s capabilities in the different skill components underlying performance. Thus it is important to understand
nderstand these factors when making modifications for inclusive participation
because two individuals might have very different factors that contribute to similar movement
capabilities, as can be seen from figure 9 which indicates that several person-related
person
factors
can influence an individual’s capabilities (Kasser & Lytle,
Lytle 2005).

Medical
condition

Experience

Strength
Flexibility/ range of motion
Balance/postural control
Coordination(eye
Coordination(eye-hand,
eye-foot, body)
Speed/agility
Endurance
Concept understanding
Attention
Self responsibility/self-control
Sensory perception

Age

Abilities

Genetics

Figure 9: Many person-related
related factors influence the components underlying movement skills,
Kasser & Lytle 2005, p. 140.

Practitioners, who understand the nature of motor abilities, can help parents and caregivers
who deal with young children:
ldren:


First: They can encourage parents and preschool teachers to provide a wide range of
appropriate experiences as early as possible and in so doing enable children to disdi
cover which activities are best suited to their stronger abilities.



Second: They can instruct caregivers and parents to observe how well their child perpe
forms various activities
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Third: Practitioners can caution caregivers and parents that many factors can influence
the performance of individuals at various times and levels of maturation e.g., body
size, achievement motivations, motor abilities (Schmidt & Wrisberg, 2008).

The term “abilities” also can be interpreted to refer to person’s potential movement competencies as opposed to person’s actual movement performances (Burton & Miller, 1998, p. 44).
The development of motor ability is viewed through three phases. The first phase of motor
control is when children develop a rudimentary ability to control their bodies. During this
stage a variety of movement patterns are established. Children increase their control and are
able to perform more complex movements in response to external demands, which are presented in the second phase. In the third phase, achievement of advanced control widens the
quality and range of movement to the individual’s greatest capacity. Any repetitive movement
pattern often and consistently enough would improve intermuscler coordination. Muscle synergies are biomechanically linked subsystems that improve innate neurological relationships
or develop new ones in order to produce more complex movement sequences (Aaberg, 2007;
O’Brien & Hayes, 1995).
In early childhood, development of basic movement patterns continues from this stage, the
locomotor pattern of walking is refined and new locomotor patterns are added, such as running, hopping, jumping and skipping. Balance and control of force are important for these
skills to achieve successful performance. With the refinement of these skills, children’s control of their locomotor abilities improves so that a considerable amount of independent is possible. The development of such locomotor skills appears to depend on a combination of
practice, growth of body and maturation of the CNS (Garrett & Kirkendall, 2000; Tecklin,
1998). Fundamental motor skills can be developed and refined through physical education by
applying developmentally appropriate games and activities (Gallahue & Ozmun, 1998).
Children require opportunities to exercise their development acquired between the age of 2
and 4 years. Running is a big accomplishment for the preschool child and usually well developed by the age of three. The degree of control in running is achieved by the age of 5 or 6
years. Jumping requires motor coordination and muscular power. It involves coordinating the
timing of lifting the feet with either upward or forward motion of the body or both through
space and regaining of balance on the landing (Slentz & Krogh, 2001, p.137). Jumping develops as the ability to jump down from heights. Throughout childhood the height and distance jumped increase. Movement activities and opportunities for practice are important of
jumping development for preschoolers. Primitive jumpers demonstrate a very shallow pre-
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paratory crouch, whereas advanced jumpers demonstrate deep crouches. Hopping is anther a
locomotion skill that seems to be an extension of the ability to balance while standing on one
leg. It requires more rhythm, strength and balance it is an elevation of the body off the ground
and subsequent landing using a single foot. Hopping appears at about the age of 2 ½ years,
some children accomplish hopping skill during the preschool years but others can’t well performed until they are about 6 years of age, it seems also that girls tend to progress more easily
than boys (Slentz & Krogh, 2001; Segal, 1999; Tecklin, 1998).
Skipping requires a lot of balance, it is a step and a hop on the same foot, with alternating
feet, and it is a complex locomotor pattern that why most children don’t attempt this skills until age 4. The coordination between the legs is symmetrical, but within each leg the pattern of
movement is asymmetrical. Practice seems to be a significant factor in the acquisition of the
skill. Girls usually perform skipping at an earlier age and they are a more skilled than do boys.
Older children who did not have the opportunity to practice this skill often are unable to demonstrate some of the more sophisticated locomotor patterns (Haywood & Getchell, 2009;
Tecklin, 1998). Pica (2004) indicated that children are unable to reach a mature stage of development without practice, encouragement, and quality instruction. The curriculum and
planned instructional programs can emphasize the development of basic fundamental motor
skills in preschool children. Guided instruction by specialists, trained parents or qualified
coaches, appropriate motor task sequences, and adequate time for practice are essential components of successful instructional programs at young ages (Malina et al., 2004, p. 494). Researchers indicated that physical education activity and organized practice can be improved
the performance of fundamental locomotor skills such as running, hopping, leaping, horizontal jumping, and skipping practice in kindergarten children (Beisman, 1967; Brown et al.,
1981; Deli et al., 2006; Zachopoulou et al., 2006; Živčić et al.,2008). Furthermore Hardy et
al.( 2009) indicated that the importance of early intervention fundamental motor skills programs in preschools they found that children who do not develops fundamental movement
skills well are more likely to experience failure in the motor domain and less likely to participate in sport during childhood and adolescence.
Motor abilities are general capabilities that are directly related to a child’s ability to perform
motor locomotor and object control skills (Horvat et al, 2007). It includes several components
that permit the individual to perform specific tasks (e.g., power, speed, agility, flexibility, balance, reaction time and coordination (Bös et al., 2009; Burton & Miller, 1998; Horvat et al,
2007; Malina et al., 2004). Several assessment instruments that purport to measure children's
motor abilities exist, these instruments are composed of a variety of movement tasks grouped
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into one or more ability areas such as agility, balance, or coordination and evaluate changes
overtime. Moreover, Measurements of motor ability tend to include items not commonly seen
or practiced by children. Motor capabilities include the following items:
2.6.1.1 Explosive Strength
Explosive strength or power is the ability of muscles to release maximal force or torque in the
shortest possible time. Jumping tasks are commonly used as indicators of explosive strength
(Malina et al., 2004, p.217). Strength depends on various morphological, neurological, biomechanical, and hormonal factors. The development of strength during childhood and adolescence is not merely a function of chronological age years (Bar-Or &Rowland, 2004, p. 35).
Malina et al. (2004) indicated that muscular strength increases gradually, on average, and sex
differences in average strength are small and there is considerable overlap. In vertical jump,
standing long jump for preschool children there are significant yearly increments. Boys outperformed girls on strength measures at all age levels, gender differences in standing long
jump from age 3 through 5 have been observed. (Frederick, 1977; Burton & Miller, 1998;
Gallahue & Ozmun, 2000; Spodek & Saracho, 2006).
Intervention studies; A number of intervention studies focus on explosive strength during
childhood for example Kostić et al. (2003) found that dance programs improved explosive
strength ability. Differences in gender were also found (aged from 5.5 to 6.5 years): boys
achieved better results than girls in performing tests for assessing explosive strength (standing
long jump). Study connected by Everke (2009) found differences between the ages 4 and 5
with regard to explosive strength ability (standing long jump). In her study children at the age
five years old were better than children at the age of four years. On the other hand she found
that explosive strength was improved in all groups, and significant gender differences were
noted in vertical jump test girls at age 4 achieved better scores than boys. Ramsay et al.
(1990) indicated that training significantly increased 1 RM bench press and leg press, isometric elbow flexion and knee extension strength, isokinetic elbow flexion and knee extension
strength, and evoked twitch torque of the elbow flexors and knee extensors and improved motor skill coordination. Muscular strength can be improved during the childhood years
Faigenbaum et al. (1999) found that high repetition-moderate load exercise improved muscular strength.
Cross-sectional studies; The Motorik-Modul a representative study found that boys achieved
better results than girls in performing tests for assessing explosive strength (standing long

51

Review of the Literature

jump). The mains scores increase with age. They were 85, 2; 101; 113; for ages 4, 5, 6, rer
spectively see figure 10 (Bös et al., 2009,
2009 p.106).

Figure 10:: Mean levels of standing long jump performance for ages and gender (Bös et al.,
2009)
Changes in several measures of strength and motor performance from 3 to 6 years of age are
illustrated
lustrated in figure 11 (Malina et al., 2004).
Spodek and Saracho (2006) cited studies showing sex–related
sex related differences in favour of boys
b
as
young as 3 years of age. On the other hand during
during childhood, age from 3 to 6 sex differences
is minimal in strength and become more gradually apparent during adolescence (Beunen
&Thomis, 2000). Furthermore Oja and Jürimäe (1998) found that boys performed better than
girls in handgrip strength, standing broad jump and endurance. These differences between
boys and girls and
nd from age to age are relatively small and closely related to yearly strength
and speed of movement. Societal expectations and cultural treatment for physical activity and
motor skills influence on boys and girls at these young ages (Spodek & Saracho, 2006;
200 Malina et al., 2004). The type of physical activities that children are drawn to participate in give
them more opportunity to practice and refine and improve their abilities and may contribute to
gender differences (Harrell et al., 2003; Jago et al., 2005). Jürimäe & Jürimäe, (2001) indiind
cated that the performance differences between boys and girls were low to moderate before
puberty. He added that environmental influences are primary contributors to gender differencdifferen
es in performance prior to puberty in grip strength, long jump, vertical jump, and balance.
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Figure 11:: Mean levels of strength for several tasks in children 3 through 6 years
ye
of age (data
1
from Krogman, 1971 , in Malina et al., 2004, p. 218).
2.6.1.2 Muscular endurance
Muscular endurance is the ability to repeat or maintain muscular contraction over time (Ma(M
lina et al., 2004). Muscular endurance of short time duration (M-E
(M E short) refers
re
to the muscular endurance necessary for events ranging from 40 seconds to 2 minutes (Bompa & Carrera,
2005). For example a number of push-ups
push
completed in 40s (repeated constructions) is often
used as an indicator of the strength and endurance of the arm muscles. Muscular endurance
can be enhanced in young children (Faigenbaum et al., 1999). But the ability to increase aeroaer
bic capability is limited until the middle teens (Stager & Tanner, 2005).
Throughout childhood both boys and girls tend to make steady year-to -year
year improvements on
most measures of muscular endurance with boys only slightly outperforming girls prior to pup
berty. Girls reach puberty ahead of their male counterparts (Gallahue & Ozmun,
Ozm
2006). New
and Cochran (2007)) indicate that a curriculum
curriculum for physical development can contribute to
other curriculum goals in early childhood. For example, when children jump like rabbits and
kangaroos, they develop muscular strength and endurance and depending on how continucontin
ously they jump, cardiovascular
ar endurance is also promoted (p. 204).
Intervention studies; Everke (2009) indicated that muscular endurance in short time duration
push-up
up tests (Liegestütz) improved significantly in both (experimental and internal control
groups, no gender differences at the age of 4 years were found, but at the age 5 years there
1

Krogman, 1971. The manual and oral strengths of American white and Negro children, ages 3-6
3 6 year
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were differences: boys were better than girls. Whereas, no sex differences at the age of 4 to 5
years were found (Papadopoulos
Papadopoulos et al., 2008). A study connected by Faigenbaum et al. (1999)
foundd that leg extension endurance strength improved after using high repetition-moderate
repetition
load training.
Cross-sectional studies; Bös et al. (2009) in their representative study found that muscular
endurance increase with age, also gender differences were noted from age 14 years old, figure
12 shows the Motorik-Modul
Modul study results of push-up
push up tests (Liegestütz), the findings showed
that boys were better than girls.

Figure 12:: Mean levels of push-up
push up performance for ages and gender (Bös et al., 2009,p.
2009 103)
Previous studies (Zimmer & Volkamer, 1987; Kambas et al., 2003) found “sex” had no sigsi
nificant effect on the motor proficiency of preschool children. Muscular endurance
e
improves
linearly with age; from 5 to 13 to 14 years in boys, it also increases with age; from 5 to 16 to
17 years in girls. Figure 13 shows means muscle endurance as measured by performance of
the flexed arm hang between 5 and 18 years old (Malina
(Malin et al., 2004).
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Figure 13: Mean muscle endurance as measured by performance of the flexed arm hang in
children aged 5 to 18 years old. Data from the motor performance study at Michigan State
University. By permission of J.L Haubenstricker Malina et al., 2004, p.220).

2.6.1.3 Flexibility
Flexibility is the range of joint-specific motion of different segments at various joints of the
body, so no single measure is indicative of general body flexibility. The flexibility of lower
back and hip as measured by testing sit and reach (Malina et al., 2004). Females are more
flexible from 5 years of age to adulthood. Reasons cited include differences in activity patterns, limb length, and muscle mass. Children who are more active and better performances of
physical tasks tend to be more flexible (Pařízková & Hills, 2000, p.133).
Intervention studies; Everke (2009) found that participants in control groups significantly
improved their flexibility, as seen in stand and reach tests, (Rumpfbeugen), and the third assessment indicated gender differences at the age of 5 years old where girls performed better
than boys. Flexibility decreases with reduced activity, but it can be improved by practice.
Kostić et al (2003) indicated that flexibility was positively improved with positive effect and
girls were dominant in performing sit and reach test. Furthermore sport program improved Vsit and reach test at age of four after nine month practice (Živčić et al., 2008).
Cross-sectional studies; Spodek and Saracho (2006) indicated that girls tend to be more
flexible than boys at all ages, according to the National Children and Youth Fitness study II
(AAHPERD). This study is tested thousands of children 6 to 9 years of aged for flexibility.
The sit and reach test was used as a measure of joint in the lower back and hip area. The mean
scores clearly favoured the girls.
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Figure 14:: Means flexibility as measured by performance of the stand and reach Bös et al.
(2009).
Bös et al. (2009) found girls were more flexible than boys in stand and reach test
(Rumpfbeugen). Mean scores for boys were (-0.26;-0.65;-0.38)
(
0.38) at ages of 4, 5, and 6 respecrespe
tively, whereas girls’ mean scores were (2.47; 2.40; 2.85) at ages of 4, 5, and 6 respectively
see figure 14.
2.6.1.4 Agility
Agility is the ability to change the direction of the body rapidly and accurately, and is also
improved by age (Gallahue & Ozmun,
O
2006; Bös et al., 2009). It is refers to two sorts of mom
tor functions.
cular fitness and agility in prepr
Intervention studies; Aerobics exercise enhances cardiovascular
schoolers (Alpert
Alpert et al., 1990). Furthermore, Živčić
Živ et al. (2008) indicated that sport programs
for preschool children can improve agility. In her study the participants improved their ability
in both experimental and external
external control groups; boys at the age of 5 were better than girls in
the side/jump frequency agility test, Seitliches Hin-und
Hin und Herspringen, (Everke, 2009).
Cross-sectional studies; Boys obtained better results at all age with regard to agility, it seems
that agility improves by age (AAU, 1993). The Motorik-Modul
Modul study found that boys and
girls agility performances were equal in side/jump frequencies

15s

(Seitliches Hin-und
Hin
Her-
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springen). The mean scores for boys were 8.35; 11.65; 15.05 see figure 15 and for girls 8.95;
11.83; 15.84 at ages of 4, 5, and 6 respectively (Bös et al., 2009).

Figure 15:: Means agility as measured by performance of the side/jump frequencies15s (Bös
et al., 2009, p.112).
Performance in several fundamental motor tasks improved during early childhood. ImproveImprov
ment with age is linear for all tasks except the balance test. On average, sex differences are
generally small but favour boys. While, boys excel in tasks that require power and speed, girls
excel in tasks that require balance. The study cited by Malina et al. (2004) showed the mean
levels of motor performances of children 3 to 6 years of age as can be seen in figure 16.
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Figure 16: Mean levels of motor performance for several tasks in children of 3 to 6 years of
age. (Data from Morris et al., 1982, in Malina et al., 2004, p.218).

2.6.1.5 Coordination
Coordination is the ability to integrate separate motor systems with varying sensory modalities into efficient patterns of movement. Coordination is linked to the motor fitness components of balance, speed, and agility but does not appear to be closely aligned with strength and
endurance (Spodek & Saracho, 2006, p. 114). Coordinated behaviour requires the child to perform specific movement quickly and accurately in series (Gallahue & Ozmun, 2006). The
change from shifting to coordination marks major developmental reorganization taking place
in working memory – and therefore the planning of tasks where components are coordinated
is especially important. This means that working memory develops through a series of qualitative organization of items held on line, and not just through increasing the number of items
(Haith et al., 1994, p.144).
General coordination factors are movement rate, motor timing, perceptual timing and force
control. These are shown in figure 17. Eye-hand coordination and control of small muscles
are improving rapidly from age 3 to 5 years old (Sigelman & Rider, 2009).

Review of the Literature

Movement
rate

•Similar to Fleishman's speed of limb movement, this ability applies more to situation
in which a series of movements must be made at a maximum speed.
speed Examples
include typing or keyboarding.

Motor timing

•Ability to perform tasks in which accurately timed movements are essential.
Example include most open sport skills as well as driving an a automobile in traffic,
stepping on moving escalator, and playing drums in a band.

Perceptual
timing

Force control
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•Ability to perform tasks in which accurate judgments about the time course of
perceptual events are required. Example include making judgments about the
timing of a musical score by ballet dancer or a vocalist, timing a partner's
movements in pairs dancing or of a horse’s movements in equestrian competition,
or estimating the speed of a moving object such as a ball in tennis, cricket, or
soccer.

•Ability to perform task s in which force of varying degrees are needed to achieve the
desired outcome.
outcome Example include changing mood or emphasis when playing
musical instruments such as the piano or violin and performing sport tasks such as
billiards, figure skating, and floor exercise in gymnastics.

Figure 17:: General coordination factors identified by Keele and his colleagues (1982, 1987)
in Schmidt & Wrisberg, 2008, p.170.

Furthermore Getchell & Whitall (2003) indicated that coordination action links with age. It is
clear that the acquisition of fine motor development depend on growth, especially bone ded
velopment. The hand, wrist, ankle and foot have fewer bones at birth than at adulthood. A
fully grown wrist exhibits nine bones. These bones are visible in girls at 51 months of age and
in boys at 66 months of age. This significant may be explain that why girls perform on fine
motor coordination than boys better (Johnston
(
& Nahmad-Williams, p .84).
).
Intervention studies; during the preschool and kindergarten years, fine motor ability beb
comes more refined. Children at the age of four made progress at the same time in all of the
coordination test items. The researchers concluded that there was an improvement in coordicoord
nation skills during the process of development (Živčić
(Živ
et al., 2008). Study
S
connected by
Everke (2009) indicated that girls were better than boys in the MLS Lines test (MLS Linien
nachfahren). Moreover, in all groups eye-hand
eye hand coordination ability MLS Inserting Pins test
(MLS Stifte einstecken) was improved.
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Cross-sectional studies; Bös et al. (2009) found that eye–hand coordination in the MLS
Lines test (MLS Linien nachfahren) mean scores increase with age. On the other hand MLS
Inserting Pins test (MLS Stifte einstecken) mean scores decrease with age. This means that
coordination ability improves with age. Both tests showed that girls’ coordination was better
than boys (see figure 18).
Eye–hand and eye–foot coordination and small muscles from age 3 to 5 are improving rapidly
(Sigelman & Rider 2009). Boys have better total body coordination than girls throughout
childhood (Frederick, 1977). Longitudinal study connected by Son and Meisel (2006) indicated that visual motor skills add a small but unique amount of variance to achievement in
reading and mathematics in early kindergarten

Figure 18: Means fine motor coordination as measured by performance of MLS Lines test
(MLS Linien nachfahren) and MLS Inserting Pins test (MLS Stifte einstecken) (Bös et al.,
2009).

2.6.1.6 Reaction time
Reaction time is the amount of elapsed time from the single “go” to the first movement of the
body. It plays an important role in development of motor abilities. Reaction time depends on
the speed with which the initial stimulus is processed through the afferent and efferent neural
pathways and is integrated into the initial response pattern. Reaction improves in children as
they get older and enables child to engage in more rapid activities or activities that require
quick thinking. Furthermore simple reaction time is about twice as long in 5-year old as it is
in adults for an identical task and that there is rapid improvement from age 3 to age 5. It is
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clear that neurological maturation and variation in the information–processing capabilities of
children and adults as well as environmental and task considerations effect these development
differences (Gallahue & Ozmun, 2006).
Children of 36-38 months were unable to inhibit their response and showed no slowing –
down following an error, but at 39-41 months, children showed both an ability to inhibit their
response and a slowing of reaction time following an error. It is between 30 and 39 months
children greatly develop their ability to detect and correct erroneous responses (Cacioppo et
al., 2007, p 421).
The left part of the brain monitors the areas for speech. It understands the literal interpretation
of words and letters. Arousing attention to deal with outside stimuli is another specialty of the
left hemisphere; it is regarded as the verbal and logical brain. In contrast the right hemisphere
gathers information more from images than from words, and looks for patterns. It interprets
language through context rather than through literal meaning. It is thought to govern creativity
and spatial relations, among other things. Sousa (2006) demonstrated left and right hemisphere processing in figure 19. Left-hemisphere functionality is connected to the right side of
the body and better at arousing attention to deal with outside stimuli, whereas the right hemisphere is connected to the left side of the body and better at internal processing (Sousa, 2006).

Figure 19: The left and right hemispheres of the brain are specialized and process information differently however, in complex tasks, both hemispheres are engaged (Sousa, 2005, p
.167).
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Most people often rely more on one hemisphere during complex processing, and that this
Preference affects personality, ability, and learning style. The preference runs the gamut
from neutral (no preference) to strongly left- or right- hemisphere preferred (Sousa, 2009
p.11).

Right- hemisphere-preferred individuals paint and they are good at mathematics and deal with
visual world more easily than with the verbal.
Intervention studies; Kashihara and Nakahara (2005) examined the duration of the enhancement of choice reaction task efficiency by physical exercise and discovered that exercise
can affect reaction time. Moreover punishment also can affect reaction time (Johanson, 1922).
Everke (2009) reported gender differences at 5 years, only boys were better than girls on reaction time test. She found that reaction time was improved in the total groups. The results of
Boulinguez and Bartélémy (2000) indicated that reaction time is always shorter for left-hand
than for right-hand movements.
Cross-sectional studies; reaction time and movement control generally become more variable with age (Der & Deary, 2006; Hultsch et al., 2002; Gorus et al., 2008) and slower at
older adult ages (Duncan et al., 2005). Jevas and Yan (2001) found that aging results in slowness of response and movements, and no differences between men and women age-related
deterioration in reaction time. Barral and Debu (2004) found women performed more slowly
and accurately than men at aiming at a target. Gender differences in reaction time have been
demonstrated in several studies; Dane & Erzurumlugoglu, 2003; Der & Deary, 2006; Riccio
et al., 2001. Few studies have examined reaction time ability through childhood. Bös et al.
(2009) revealed that reaction time increases with age and there are no differences between
boys and girls. The mean scores for boys were .46, 39; .36 (see figure 20) and for girls, 50;
.34 at ages of 4, 5, and 6 respectively. Kiselev et al (2009) found age-related differences in
processing-speed differed among reaction time tasks with varying demands. But in preschool
children age 4, 5, and 6 years old no age-related, task-specific differences in reaction time
performance were noted. Many factors affecting reaction time for example Sanders (1998) p
21 cited studies showing that practice and error affect reaction time, that the cumulative distribution (CDF) of reaction time is usually positively skewed, and it becomes more normal
and less variable as a function of practice. Arousal or state of attention, and muscular tension
also affect reaction time (Welford, 1980). Furthermore Berkowitz (1984) cited studies showing that distraction slows reaction time. He explained that distraction during this specific period is seen as disrupting attention to the task and preparation to respond, there by slowing
reaction time. The relative increase in drive of anxious and nonanxious individuals as a function of different intensities of stimulation was investigated by Charles (1954); he found that
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an increase
ncrease in manifest anxiety and an increase in stimulus intensity were effective in increasincrea
ing the speed of reaction during training. Castaneda (1956) and Spivak (1957) revealed that
highly anxious children tended to show slower reaction times. Whereas Wenar
Wen (1954) indicated that both an increase in manifest anxiety and stimulus intensity were effective in ini
creasing the speed of reaction time during training. That means that subjects who score high
on the Taylor Scale2 have been shown to have a faster reaction
reac
time.

Figure 20:: Mean levels of Reaction time performance for ages and gender (Bös et al., 2009,
2009
p. 121).
Bartélémy and Boulinquez (2002) revealed that the orienting of attention to spatial locations
is more time consuming when responding with the right rather than the left hand. They all
supported the discovery that the left hand is faster at reaction times involving spatial relationrelatio
ships (such as pointing at a target).
Furthermore, Dane and Erzurumluoglu (2003) tested the right eye-right
right hand and the left eyeeye
left hand for visual reaction times on 270 right-handed
right
and 56 left-handed
handed young handball
players. They found that the left-handers
left handers had superiority over the right handers; left-handed
left
people were faster than right--handed
handed people when the test involved the left hand, but there
was no difference between the reaction times of the right and left-handers
left handers when using the
right hand. In right-handers,
handers, all visual reaction times were longer in women than in men, but
there
ere was no such sexual difference between left-handed
left handed men and women. The researchers
2

Anxiety Scale devised by Tayor (1951).
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suggested that left-handed players have probably an intrinsic neurological advantage. Furthermore, Peters and Ivanoff (1999) compared computer mouse control of right-handers and
left-handers, by testing precision and general computer mouse activities to measure the performance of reaction time, time to reach a target, time to click on target, and cursor trajectory.
They found that right-handed people were faster with their right hand but left-handed people
were equally fast with both hands: They concluded that the preferred hand was generally
faster.
In order to examine both simple and complex tasks, Bryden (2002) manipulated movement
amplitude, cursor size, and target size. His result indicated no differential effects of task difficulty on the overall movement times of the two hands. In the other study by Nicolas & Cobie
(2006) significant handedness effects were found, suggesting that left-handed individuals tend
to have more efficient hemispheric interactions (Kosinski, 2008). To conclude reaction time,
has been investigated with several objectives and results.
2.6.1.7 Balance
Balance is essential elements of many sports and others performance of motor activities. It is
measured either as static balance -“maintenance of balance without having to move as in
standing on one leg” or as dynamic balance “maintenance of balance while moving as in the
beam walk or while standing on an unstable platform” (Malina et al., 2004, p 217). Maintenance of balance depends on the control of joint posture and motion and both joint posture
and motion rely on the nervous system’s voluntary and reflexive control of the skeletal muscles’ (Ackland et al., 2009).
Intervention studies; Everke (2009) only found that dynamic balance improved significantly
and gender differences in walking backward tests at the age of 4; girls were better than boys.
Furthermore, Alpert et al. (1990) indicted that aerobic exercise improved balance ability,
walking backward five steps, walking forward on a balance beam. Training can improve balance ability in young children reported by as Fotiadou et al. (2002) who observed that gymnastics programs improved dynamic balance ability. Kostić et al. (2003) also explained that
dance programs can improve balance ability, side-walk on the bar, walking backwards on the
floor. Furthermore, Živčić et al. (2008) found that physical activity improved walking backwards.
Cross-sectional studies; Spodek and Saracho (2006) cited studies, DeOreo, 1971; Keogh,
1965, on the static balance of children, which indicated a linear trend toward improved performance from ages 2 to 12 and that boys and girls age 6 and under could not balance on one
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foot with their eyes closed. Children between 4 to 6 years are attempted to integrate various
sensory information from visual, vestibular and somatosensory systems. These systems are
involved in the control of balance. In the process of learning to integrate such information
balance often declines due to the conflict between sensory inputs (Ackland et al., 2009). Generally static balance task appears to be a complex and hard to perform before age 2 probably
because of children still developing abilities to maintain a controlled upright posture and the
conflict between sensory inputs. Girls perform slightly better in balance tests between 3 and 5
years of age and then exceptionally better than boys at 6 years of age as is shown in figure 16
(Malina et al., 2004).
DeOreo (1980) indicated that the differences between boy-girl are not evident in static balance performance tasks as they are with other motor performance tasks. Girls appear to be
more proficient than boys until about the age of 7 or 8 with regard to balance (Spodek &
Saracho, 2006; Mckenzie et al., 2002). Girls are often better than boys in dynamic and static
balance (DeOreo, 1971; Frederick, 1977; Spodek & Saracho, 2006; Gallahue & Ozmun,
2006).
Bös et al. (2009) found that static balance (standing on one leg) and dynamic balance (walking backward) improved by age. In addition girls perform better than boys through the ages of
4 to 17 see figure 21.

Figure 21: Means balance ability as measured by performance of static balance (standing on
one leg) and dynamic balance (walking backward) (Bös et al., 2009, p.118 & 115).
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2.6.1.8 Preschool age and BMI
Body mass index, which is calculated by dividing weight by height in meters squared (kg /
m2), is used as a simple means of classifying sedentary individuals into groups in relation to
their body mass index. The BMI declines from infancy through early childhood. Body weight
increases linearly with age during childhood, the BMI reaches its lowest point at about 5 to 6
years of age and then increases linearly with age through childhood and adolescences. Sex
differences in BMI are small during childhood, increase during adolescence, and persist into
adulthood (Malina et al., 2004, p. 64). Children between 3 to 10 years have high-risk for developing obesity. Adiposity rebound describes inflection point between a declining BMI and
an increasing BMI occurs between age 5 and 7 years. The earlier Adiposity occurs, the greater
the risk of over-weight later in life (Bray & Bouchard, 2008, p. 13).
The preschool years seem to be less important with respect to weight gain; weight gain during
preschool years is approximately 5 pounds per years and Height increases about 2.5 to 3
inches per year (Price & Gwin, 2007). However these years are important times when the
physical activity and eating patterns become more adult-like and habits are developed. The
body mass index increases during the first 9 to 12 months of life at which point it starts to decline over a period of years (Goran & Sothern, 2006, p. 71). Pica (2008) strongly believed that
physical activity is the key to reducing body fat; aerobic and muscle-strengthening movement
offer the most benefit.
Intervention studies; physical activity has been shown to significantly decrease body fat in
obese children (Fitzgibbon et al., 2005; Scheffler et al., 2007). Also at higher levels of baseline aerobic activity, subsequent changes in BMI decreased (Klesges et al., 1995). In contrast,
the study by Reilly et al. (2006) indicated that physical activity is unlikely to have a significant effect in reducing levels of obesity amongst pre-school children, but could lay the foundations for a healthier future. Others found that high physical activity is associated with
smaller weight gain (Fogelholm et al., 2000).
Cross-sectional studies; the results of the Motorik-Moduls showed normal weight preschoolers perform better than overweight and obese children (Bös et al., 2009). Young children are
fatter than children 20 years ago, as a result of the type of exercise and watching television.
Ross and Pate (1987) sated that better performers in the fitness tests participate in more vigorous and organized community-based activities, watch less television, and have a higher activity level. In her longitudinal study, found that overweight newborns are not at a higher risk of
becoming overweight children later, but they are at a high risk of becoming overweight children at the age of 4.5 years old through a BMI rebound (Scheffler & Schüler, 2009).
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2.6.1.9 Gender in Motor Development
D
Sex differences are negligible in the motor performances such as abdominal strength and ene
durance during childhood and become established in adolescence (Malina et al., 2004). Blakemore et al. (2008) concluded that the differences between boys and girls on neuromotor
skills are small, they cited studies found that girls between 5 to 18 years of age did better on
fine motor skills and upper body; whereas boys did better on rapid movement,
mov
figure 22
shows these differences. Males tend to attain, on average, higher performances than females
in standard tests of speed, power and coordination, vertical jump, standing long jump, muscumusc
lar endurance and agility from about 8 years of age on, and the difference between sexes ini
creases during adolescence (Malina et al., 2004).

No differences

Sex difference not related to age

Balance

Agility

Pursuit-rotor
rotor tracking

Anticipation timing

Tapping

fine eye-motor coordination

Vertical jump

Flexibility, Reaction time, Throwing
accuracy and Wall volley

Arm hang

Others tasks Catching a ball (.75)

small differences

Large effects size

Grip

Throwing a ball--distance

strength

Throwing a ball velocity

long jump
Shuttle run
Sit-ups

Differences between
boy's and girl's
performance on motor
tasks (Preschool)

Figure 22:: Differences between preschool boy’s and girl’s performance on motor tasks
(Blakemore et al, 2008, p.76 ).

Blakemore et al. (2008) indicated that both underlying physical development and opportunity
to practice are related to the sex differences during childhood. Gallahue and Ozmun (1998)
indicate that the differences of height and weight, which may be observed at this age, are
minimal.
al. It is clear that social learning and biological influences affect gender differences in
motor ability (Collaer & Hines, 1995). Furthermore, gender differences in motor abilities
were noted and demonstrated by Bös et al. (2009), girls performed better on
o static and dynamic balance, fine motor coordination and flexibility. However, boys preformed better on
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strength, explosive power, muscular endurance and no sex differences on reaction time and
agility were noted.

2.7 Physical Activities and Psychological Outcomes
Physical activity contributes to overall health and well-being, psychosocial outcomes are also
important in. Jowett and Lavallee (2007) explained that sport experience take place within
social contexts and is given meaning by interaction with significant others. Several studies
have documented an association between physical activity and exercise and improved psychological outcomes, including reduced depression and anxiety (Pizzo & Poplack, 2006). In addition Biddle et al. (2000) reviewed some studies’ findings on physical activity, anxiety,
depression, emotion, self-esteem, etc... They summarized that exercise training can reduce
trait anxiety and decreased depression, can improve self-esteem and is associated with a positive mood. Ekeland and colleagues (2004) also reviewed studies that indicated that exercise
might be effective in improving self-esteem among children and young people from 3 to
19 years of age, only two of twenty-three studies targeted preschool children. The results
summarized in Appendix (VI). Calfas and Taylor (1994) found that physical activity improved self-esteem and reduced anxiety symptoms among adolescents; furthermore Gruber
(1986) found that physical activity had a positive effect on self–esteem, as was also reported
by Alpert et al. (1990). Reduction in the symptoms of anxiety and depression and an improvement in mood and feelings of well-being are seen with regular physical exercise (Littleton & Engebretson, 2002, p. 211).
Armstrong (1984) concluded that sport encourages the acquisition of such lifelong values as
teamwork and fair play. A study conducted by Grineski, (1989) demonstrated that games possessing cooperative goal structures resulted in more cooperation and can promote prosocial
behaviour, Orlick (2006) has also provided support for this contention and most research has
included young children.
Buss et al. (1980) indicated that more-active preschool children were more energetic and restless and less shy, than their less-active peers. Smyth and Anderson (2000) found that 6- to 10year-olds with developmental coordination disorder (DCD; a childhood disorder characterized
by poor coordination and clumsiness), spent more time alone during school playground activity compared with normally coordinated children.
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Trulson (1986) found that a Taekwondo program - traditional martial art - decreased aggressiveness, lowered anxiety, increased self-esteem and increased social adroitness. Additionally,
a study conducted by Donaldson and Ronan (2006) showed that the more formal sports participation and the longer the participation, the lower the scores on externalizing problems, social problems, aggression problems, and delinquency problems. Jakob and Dickerscheid
(1976) found a positive relationship between motor development and social scores among
preschool children. Porter (2008) cited studies indicating that children with attention deficits
have difficulty regulating their emotion and actions in order to select a socially appropriate
behaviour, they having low self-efficacy, depression, and anxiety, they also lack selfawareness, having inflated evaluations of their social performance. The children’s attention
deficits produce socially intrusive and disruptive behaviours that generate significant social
problems. In addition, children and adolescents with developmental coordination disorder
who are bullied have a higher rate of poor self-esteem (Sadock et al., 2007). Studies conducted by Piek et al. (2000), Schoemaker & Kalverboer (1994) and Skinner & Piek (2001)
have found that poor motor coordination in children is associated with low self-esteem and
loneliness in primary-school. Emotional factors influence motor performance: the usual notion is that motor performance varies with general emotional arousal, in an inverted–fashion,
with the best performance associated with moderate levels of arousal (Gilbert & Connolly,
1991). Study conducted by Cummins et al. (2005) investigated the relationship between children with poor motor ability, poor emotion recognition skills, and problems in the social behaviour of children with motor coordination problems. They found that children with motor
coordination problems are less accurate and slower in responding to facial emotion cues. Recently, a study by Piek and colleagues (2008) on preschool children found that motor ability
was positively related to the child’s comprehension of emotion. Their results indicated that
further investigation is required on the relationship between motor ability and socialemotional development in preschool-age children, however, apparently, little research is
available on the associations between motor capabilities and social and emotional among kindergarten children a study concocted by Bar-Haim and Bart (2006) found associations between children's motor abilities and social and non-social forms of play. They also indicated
that children with low motor ability showed a higher frequency of social reticence which is
characterized by an absence of social interaction with others. Finally a very few studies have
directed attention to sport socialization and looked at the relationship between sport and specific emotional or behavioural problems such as anxiety, depression, and externalizing prob-
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lems of preschool children. More research is needed in the area of under six years-olds; therefore the purpose of the proposed study is to examine the impact of gymnastics program on
motor capabilities and social behaviour and to determine the relationship between motor capabilities and social and emotional development during preschool age in order to help teachers and caregiver to plan a good program for their children.

2.8 Review of Motor Ability and Social Behaviour Studies
This section presents a general overview of the childhood studies. These articles highlight the
development of motor abilities; others focus on social and problem behaviour related to the
preschool child‘s. Similar studies to the current study where both social and motor capabilities
of normal preschool children are researched were not found. An intervention study conducted
by Everke (2009) examined the effect of a daily motion program for 12 weeks for approximately 60 minutes on cognition and the motor ability of 75 preschool children using the
MoMo–test battery, Balance Coordination System-Gleichgewichts-Koordationssystem- and
the DL-KE cognition test. In her research study (CoMik-Studie) she concluded that the program can improve motor ability and cognition. Her results also indicated a positive relationship between cognition and motor ability. Furthermore the Motorik–Modul a representative
study conducted by Bös et al. (2009) gathered information on the motor fitness and physical
activity of a large sample (4,529) of children and adolescents from the age of 4 to 17 in Germany. Motorik-Module includes physical fitness abilities test and perceptual-motor abilities
test. There are some specific studies which focus on social skills and problem behaviour of
preschool children and how a sport program can be used to enhance social skills, for example
a study by Lobo and Winsler (2006) examined the effect of an eight-week dance program on
the social competence of 40 low-income preschool children. The experimental group met
twice a week for 35 minutes per session. The researchers used the Social Competence Behaviour Evaluation: Preschool Edition (SCBE), which is completed by parents and teachers to
observe social competence and behaviour. Their results revealed significantly greater positive
gains in time in the children's social competence and with regard to both internalizing and externalizing behaviour problems of the experimental group compared with the control group. In
addition to this, Merrell (2002) developed an instrument to assess social skills and problem
behaviour of 3,313 preschool children in USA. The result indicated that the PKBS-2 is a valid
measure for many research and clinical applications. He found that boys of all ages had
slightly poorer social–behavioural adjustment than girls, and that the differences between the
ages of 3 to 6 years are quite minor. He also reported differences between teacher and parent
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ratings. The results of these four studies provide a data for preschool children on motor abilities and social behaviour. The following articles related to the current study explain physical
activities and psychological and motor performance outcomes of young children. Ross and
Pate (1987) examined exercise habits at school, at home, and in community programs on
4,678 children aged 6 to 9. Their results showed that young children in America are fatter
than children 20 years ago; they are not getting the right kinds of exercise, and spend more
time watching television than in physical activity. A study connected by Derri et al. (2001)
examined the effect of music and movement programs on the quality of locomotor skills; their
study was on 68 children of 4 to 6 years of age; 35 boys and 33 girls. They used the Gross
Motor Development test (Ulrich test assess; running, skipping, galloping, hopping, leaping,
sliding, and horizontal jump); 35 participants took part in a music and movement program for
10 weeks. The rest of the participants did not participate in any organized physical activity
program. Their result indicated that the music and movement program significantly improved
the quality of certain complex locomotor skills. Moreover, Fotiadou et al. (2002) examined
the effect of a rhythmic gymnastics program on the dynamic balance ability of 29 children
with deafness. The experimental group received a 16-week rhythmic gymnastics program, of
3 lessons per week, for 40 minutes. Their findings provided evidence that the specific rhythmic gymnastics program facilitates significant improvement in the dynamic balance ability of
this sample of children with deafness. Beisman’s (1967) major study covering 600 boys and
girls from grades 1 to 6, compared basic motor skills (throwing, catching, climbing, balancing, etc.) to music and no music program. The results indicated that children learned the motor skills better with a music program. Also Zachopoulou et al. (2006) compared the outcome
of the effects of two 10-week intervention programs on fundamental locomotor skill performance in (75) kindergarten children aged 5. The participants were divided into movement
groups took part in a movement program to develop fundamental locomotor skills. The music
group followed a music and movement program, and free-play for both programs was applied
twice a week for 35 minutes. The control group engaged in free-play activities. The results
indicated a preference for both experimental groups in comparison to the controls in running,
hopping, leaping, horizontal jump, and skipping. They concluded that the performance of
fundamental locomotor skills can be improved through different types of organized practice in
kindergarten children.
Furthermore Živčić et al. (2008) observed the changes of motor abilities on a sample of 96
children during nine months, all at the age of four. They divided participants into two groups
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(sport group and control group). The researchers tested the motor abilities according to the
number of different movement; “shuttle run” (agility test), walking backwards, “school-hops”,
sit-ups, long jump, holding pull-ups, V-sit and reach, the lateral split and lying extension, and
found that children who participated in the sport program improved their motor abilities.
Moreover significant differences were observed in the control group whose final results improved in comparison to initial assessments of specific variables such as the “shuttle run”
walking backwards, “school-hops” sit-ups and holding pull-ups. In contrast, however no statistically significant difference was observed for the long jump, V-sit and reach lateral split,
and lying extension variables. Kostić et al. (2003) investigated the influence of a dance training program on certain motor abilities of 60 preschool children over a period of four months.
Strength, speed, flexibility, balance and coordination were assessed. The result indicated that
motor abilities variables such as coordination (little school, figure eight with banding), explosive strength (standing long jump), flexibility (sit and reach, side bend on the trunk) and balance (side walk on the bar, back walk on the floor) were generally differences between
genders: boys were observed to achieve better results in performing tests for assessing explosive strength and frequency of movement, whereas girls were dominant in performing tests
for assessing flexibility and coordination. Brown et al. (1981) also investigated two approaches to facilitating perceptual–motor development 30 children participated ages 4 to 6
years old, the experimental group (15) received integrated physical education/music instruction programs, whereas the control group (15) received movement exploration and self-testing
instruction programs. The results indicated significant improvement only in the experimental
group with regard to motor, auditory, and language aspects of perceptual-motor performance.
Faigenbaum et al. (1999) compared two different training protocols a low repetition-heavy
load resistance training program and a high repetition-moderate load resistance training program in order to develop muscular strength and muscular endurance in children. 43 subjects
between the ages of 5.2 and 11.8 years participated of resistance training for 8 weeks. Children in the control group (n = 12) did not resistance train. The result indicated high repetitionmoderate load training greater improve in 1-RM chest press and leg extension endurance
strength compared with low repetition-heavy load training control subjects.
The possible changes in muscle size and function due to resistance training on thirteen boys
(9-11) were examined by Ramsay et al. (1990). The result indicated that training significantly
increased the 1 repetition maximum (RM) bench press (35%) and leg press (22%), isometric
elbow flexion (37%) and knee extension strength (25% and 13% at 90 degrees and 120 degrees, respectively), isokinetic elbow flexion (26%) and knee extension (21%) strength, and
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evoked twitch torque of the elbow flexors (30%) and knee extensors (30%) and improved motor skill coordination. Strength gains were independent of changes in muscle cross-sectional
area (CSA); a tendency toward increased motor unit activation (MUA) and other undetermined neurological adaptations was observed. Moreover Papadopoulos et al. (2008) compared the motor proficiency and physical activity of preschool children with different BMI.
Participants were 53 children enrolled in this study, aged 4 to 5 years. They used the ‘Motorik’ Module test battery to assess motor proficiency. Their result revealed that there was no
gender influence on both children’s motor performance and physical activity. Researchers explained that due to the similarities of the neurophysiological characteristics of boys and girls
at this age. A study by Kambas et al. (2003) examined the influence of age and sex on the performance of children of preschool and school age. The sample consisted of 64 preschoolers,
62 first graders, 65 second graders, 61 third graders and 61 fourth graders. They used Bruininks-Oseretsky Tests of Motor Proficiency to measure coordination abilities. The result indicated that sex did not influence the children’ performance but that age was an important
impact.
Oja and Jürimäe (1998) investigated the associations between health-related physical fitness
(HRPF) in a total of 294 six year-old children (161 boys and 133 girls). They tested motor
ability by using the Eurofit test battery. The researchers found all skinfold thicknesses were
thicker in girls. Boys performed better in handgrip strength, standing broad jump and endurance shuttle run, while girls were better in the balance test. They concluded that motor ability
does not depend on the amount of physical activity and anthropometric variables in 6 yearolds.
Alpert et al. (1990) examined the effect of 8 weeks’ aerobic exercise on 24 preschoolers. A
control group participated in normal outdoor play. They used a cardiopulmonary status
(graded submax. cycling) test, agility test, a health knowledge test, a self-esteem scale Thomas Self-Concept Values Test), gross-motor performance (observations) and an observational
measure of their gross-motor activity. The results indicated that the aerobic exercise group
showed a significant improvement in motor agility skills e.g., walking backward five steps,
walking forward on a balance beam. Improvements in self-esteem were observed, but no significant differences in health habits.
Kiselev et al (2009) tested Reaction Time Task Performance in preschoolers. Their sample
consisted of 166 aged 4, 5, and 6 years old, and 35 adults. They revealed that age-related differences in processing speed support heterochronicity of brain development during childhood.
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In addition to this one of the large studies which focuses on physical exercise and BMI, conducted by Reilly et al.( 2006) examined the impact of a 12- month play program of 30 min of
exercise performed 3 times per week on (545) children aged on average 4.2 years. BMI readings for each child were taken after six months and then again after a year. They were also
assessed for movement skills and 'habitual physical activity, sedentary behaviour and fundamental movement skills. They concluded that physical activity can significantly improve motor skills but did not reduce body mass index in young children in this trial. But a study
conducted by Fitzgibbon et al. (2005) found that the program (hip-hop) was effective in reducing subsequent increases in BMI in preschool children. This study assessed healthy-eating
and exercise intervention on changes in body mass index in a two-year follow-up in 12 Head
Start preschool programs. The intervention program consisted of 20-minute educational sessions followed by 20 minutes of physical activity. Their results indicated that the intervention
children had significantly smaller increases in BMI compared with the control children at the
1-year follow-up and at the 2-year follow-up there was a difference.
Physical activities, psychological outcome were examined by Petty et al. (2009) who examine
the effect of aerobic exercise program (13 weeks) on depressive symptoms and self- worth in
207 children ages 7-11 years. They used The Reynolds Child Depression Scale and the
(SPPC) Self-Perception Profile for Children tests. The result indicated that the 40 min daily of
aerobic exercise reduced depression symptoms and increased physical appearance self-worth.
Calfas andTaylor (1994) who reviewed 20 articles on depression, anxiety, stress, self-esteem,
self-concept, hostility, anger, intellectual functioning, and psychiatric disorders, in youth ages
between 11 and 21 years. They reported that physical activity improved self-esteem, selfconcept, depressive symptoms, and anxiety/stress. No negative effects of physical activity
were reported. Also Trulson (1986) examined the problem of juvenile delinquency, using the
Minnesota Multiphasic Personality Inventory (MMPI) and The Jackson Personality Inventory
(JPI), on 34 high school students (all males) between 13 and 17 years of age and divided into
3 groups: the traditional Korean martial arts of Taekwondo, a modern version of the martial
art and a control group. They found that the traditional martial art of Taekwondo program decreased aggressiveness, lowered anxiety, increased self-esteem and increased social adroitness. Buss et al (1980) also examined preschool activity related to personality across ages
using the California Child Q Set (CCQ). In 129 preschool children (65 boys and 64 girls) at
the of ages 3, 4, and 7 they found activity level related substantially to a set of interpersonal
attributes as well as to an expected set of motoric attributes. They also found active children
to be less shy, more assertive and aggressive, and less compliant than their less active peers,
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active children to be relatively uninhibited, restless and generally under-controlled. The playground activity of 110 children aged between 6 and 10 years old was observed by the Smyth
and Anderson (2000) study. Children in the developmental coordination disorder (DCD)
group spent more time alone and were onlookers more often. Differences between groups
were found with regard to social physical play. They added that some children with impaired
coordination may not become involved in social physical play. Furthermore Piek et al. (2008)
investigated the relationship between motor coordination, emotional recognition and internalising behaviours on (41) young preschool boys (22) and girls (19). They applied the McCarron Assessment of Neuromuscular Development, the Emotional Recognition Scales, the
Wechsler Preschool and Primary Scale of Intelligence, and the Child Behaviour Checklist.
Their results indicated that motor ability was positively related to a child's emotion comprehension and the correlation between motor ability and anxiety/depression was significant. The
associations between individual variations in children's motor abilities and individual differences in social participation and play behaviour were investigated on 88 kindergarten children
by Bar-Haim and Bart (2006). They used a battery of standard assessments of basic motor
functions and observation, and their findings indicated significant associations between children's motor abilities and social and non-social forms of play. Finally the study by Jakob and
Dickerscheid (1976) tested the relationship between motor competence, egocentrism and
demographic characteristics and the development of social competence on 54 preschool children aged between 3 and 5 years old. The Shapiro and Ogilvie Social Behaviour Checklist
were used as well as tests concerning motor skills and role taking ability. Their results indicated that birth order and sex were not correlated to social competence and a positive relationship was observed between motor development and social scores, especially at the lower age
levels.
Preschool is the crucial period for development motor abilities and social emotional competences. There is a lack of research on preschool children, how physical activity confers psychological benefits such as lowering levels of anxiety and reducing symptoms of depression,
creating more positive mood states (Timmons et al., 2007). Little evidence has been collected
on the effects of gymnastics program on motor capabilities and social behaviour of children
under 6 years old of age. thus the questions arise that; what is the effect of gymnastics program on motor capabilities (reaction time, balance, flexibility, coordination, and agility,
strength endurance, muscular endurance, muscular power and BMI, and how does a gymnastics program affect social skills (social cooperation, social interaction, social independence)
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and problem behaviour externalizing problem(self-centred/explosive, attention problems/overactive, antisocial/aggressive), internalizing problem (social withdrawal, anxiety/somatic problems), Do these effects vary by gender?, What is the relationship between
motor capabilities and social skills, problem behaviour?, Are there any differences in social
skills, problem behaviour between participants in gymnastics program and control groups according to the parents or teachers?, Are there any differences in motor capabilities depending
on whether the children are left or right handed?. The current study aims to examine these
questions by observing preschool children before educational program has begun.
To conclude, the theoretical underpinnings of child development is presented in order to understand how and why children grow, learn and behave. These theoretical foundations can
guide teachers and caregivers’ way of thinking in making decision. In addition to an overview
of intervention and cross-sectional studies which provide the extensive amount of data related
to child development, social skills, and the motor ability of young children. Furthermore,
physical activity and it’s psychological, sociological outcomes as well as age and gender differences among preschool children. The methodology and research design will be discussed in
the following chapter.
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3 Research Methodology
3.1 Introduction
This chapter deals with the research methodology of the study, including research design,
sample, program, research hypotheses and data-collection instruments. The methodology that
will be described in this chapter is organized into the following six sections: (1) research hypotheses (2) research design; (3) participants; (4) instrumentation; (5); administrative procedures and (6) gymnastics program.

3.2 Research Hypotheses
With reference to the review of literature, the researcher’s expected outcomes for each purpose are listed. In attempting to determine the effects of a fourteen week gymnastics program
for preschool children, the specific hypotheses listed below:
Hypothesis 1:
There will be a difference in the social skills and motor capabilities between children who
participate in gymnastics program and those who do not.
Hypothesis 2:
There will be a difference in the social skills, problem behaviour and motor capabilities between genders.
Hypothesis 3:
There will be a relationship between social skills, problem behaviour and motor capabilities.
Hypothesis 4:
There will be a difference in the social skills and problem behaviour between reports from
parents and teachers.
Hypothesis 5:
There will be no difference in motor capabilities; reaction time and coordination between
right-handed and left-handed participants.
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3.3 Research Design
Prior to answering any of the research questions, it is important to ensure that two groups
were homogenized on motor capabilities and social skills. The results from the pre-test scores
for each of the skills indicate that both groups are relatively homogenous in spite the differences found, for example the control group was better than the gymnastics group in some independence motor capabilities variables (see table 5). With regard to social skills and problem
behaviours rated by parents, no differences were found, except on social cooperation and selfcentred/explosive. Differences were found in self-centred/explosive and social interaction reported by teachers (see table 7). Therefore, it was necessary to take the pre-test scores into
consideration. This was done using gain scores in which the pre-test score was compared with
the post-test score for each participant.
Compare scores will still be utilized because this is essentially a study about change in development as a result of a program. Compared scores are more meaningful in the data analysis.
This strategy will be followed throughout the research analysis.
Descriptive statistics including mean and standard deviation for pre-test scores, post-test
scores, and the gain scores are presented for each question.
The gymnastics program and gender were independent variables, whereas, the dependent
variables including the following:


Developmental level of motor capabilities: reaction time, balance, flexibility, coordination, agility, strength endurance, and muscular endurance, hand, and BMI



Developmental level of social skills: social cooperation, social interaction, social independence



Decreased the level of problem behaviours: externalizing problems: selfcentred/explosive, attention problems/overactive, antisocial/aggressive internalizing
problem: social withdrawal, anxiety/somatic problems

The participants were pre-tested within one week prior to the program’s beginning and posttested within one week after the program ended. The teachers and parents in both gymnastics
group and the control group completed the PKBS-2 German version (Appendix I). Children
were tested by the Motorik-Model, test battery (Bös et al., 2004), Appendix III.
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3.4 Participants
Prior to beginning any study procedures, the researcher sought institutional review board conco
sent, and through the use of an informed consent, all participants were notified of all proceproc
dures.
All subjects were informed that participation in the study would be entirely voluntary and
would not affect their participation in the existing program.
The participants of this study were fifty-four
fifty
subjects, (24 girls, 30 boys) age three to six. The
mean age of the sample was four years, eight months: They attended preschool and kindergarkinderga
ten at Radolfzell city, Germany.
Table 1:: Description of samples N=54, Age 3-6
3 mean age 4.8

The first PKBS-2 survey indicated that the 54 subjects were rated by their parents at (72. 2%)
normal social skills, moderate risk (25. 9%) and (1. 9%) high risk. With regard to problem
behaviour they were rated at (81.4%) normal, moderate risk (11.1%) and high risk (7.4
(
%).
Their social skills as rated by their teachers were normal (61.1%), moderate risk (29.6%) and
(9.2%) high risk. Problem behaviour was rated at (87%) normal, (9. 2%) moderate risk, (3,
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7%) high risk, in comparison with the standard scores PKBS-2 (Merrell, 2002) see Appendixes (VIII, IX, X, XI, XII).
Body mass index is calculated by dividing weight by height in meters squared (kg/m2) and is
compared with the BMI percentile for a child (Kromeyer-Hauschild et al., 2001), see Appendixes (IV & V). The result indicated that (22.2%) subjects were underweight, (63%) normal,
(13%) overweight and (1.9%) adipose (see table 1).
The participants were divided into two general categories:


Gymnastics program N=27 (14 boys, 13 girls) parent/ teacher/child.



Control group N=27 (16 boys, 11 girls).parent/ teacher/child.

Each of the twenty–seven children (experimental group) attended the fourteen-week gymnastics program, which was conducted in the gymnasium of Radolfzell hall in the village of Liggeringen. The children met there and played for approximately 45-60 minutes twice per week.
The children in the gymnastics program met early in the morning and late morning. The experimental group was divided randomly into two small groups of approximately 13 children
in each group for more effective delivery of the gymnastics instruction and attention control
sessions, and also to ensure that each child got the chance to practice and play.
A major goal of the gymnastics program was to provide opportunities for each child to develop basic gymnastics skills, fundamental movement skills, and social skills through play
and fun.
The control group of twenty–seven preschool children, parents, teachers (11 girls, 16 boys)
was selected from a Güttingen kindergarten. The children in the control group were exposed
to a preschool traditional (routine) program. This program included movement activities, free
play indoor, and outdoor activities.

3.5 Instrumentation, Validity and Reliability
Motor capabilities were assessed by the ‘Motorik’ Modul test battery which is a part of the
German health interview and examination survey for children and adolescents (KiGGS). It
provides data on the motor fitness and physical activity of children and adolescents (Bös et
al., 2004), Appendix (III).
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Table 2: Taxonomie von Testaufgaben nach Fähigkeiten und Aufgabenstruktur
Passive
Systeme
der Energieübertragung

Motorische Fähigkeiten

Aufgabenstruktur
Ausdauer
AA

Kraft
KA SK

Schnelligkeit
RS

Koordination
KZ KP

Beweglichkeit
B

Großmotorik
Lokomotionsbewegungen

Großmotorishe Teilkörperbewegungen

Balancieren
rw(BAL)

Gehen
Sprünge

Standweit
(SW)Messplatte
(KMP)

Obere
Extremitäten

Liegestütz
(LS)

Seitl
Hin-und Herspringen
(SHH)

Rumpf

Rumpfbeugen(RB)

Untere
Extremitäten
Haltung

Ganzkörper

feinmotorik
Feinmotorische Teilkörperbewegungen

Hand

Reaktions test
(REAK)

MLS-Linien nachfahren
(LIN)
MLS-Stifte einstecken
(STI)

AA=AerobeAusdauer;KA=Kraftausdauer:SK=Schnellkraft;RS=Reaktionsschnelligkeit;KZ=KoordinationunterZeitdruck;KP
= Koordination als Präzisionsaufgabe;B=Beweglichkeit.

The MoMo data was collected from 2003 through 2006 on a large sample of (4, 529) children
and young people between the ages of 4 and 17 years. The test takes approximately one hour
to complete it for each case. The MoMo test includes 11 items measuring cardiorespiratory
fitness, strength, coordination and mobility, and also assesses physical activity. The taxonomy
of MoMo test functions and task structure is presented in table 2 (Bös et al., 2009, p. 54).
The current study used only reaction time, balance, flexibility, coordination, and agility,
strength endurance, muscular endurance and muscular power test items, from the original test,
which are presented in Appendix (VII).
All groups were tested by the same instructors in order to control measuring and avoid measuring error. The University of Konstanz was provided 6 students from the department of sport
science (student assistants), who had experienced and worked with the Motorik Module
(MoMo) test to assess pre-test and post-test motor capabilities. Child’s body mass index
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(BMI) was calculated as kg/m2
kg/m2 and the results were compared with Kromeyer-Hauschild
Kromeyer
et
al. 2001. See Appendix (IV & V).
V
With regard to social skills and problem behaviour, the researcher is used the preschool and
kindergarten behaviour scales PKBS-2,
PKBS 2, which was developed between 1992 and 1994, when
the first edition of the PKBS was issued and was further developed from 1996 to 2000 to isi
sue a second edition PKBS-2.
2. The participants in the PKBS and PKBS-2
PKBS 2 were 3,313 children
from 28 communities in the United States (Merrell, 2002). The PKBS-22 is a 76-item
76
behaviour rating scale designed to measure social-emotional
social emotional problems and it is useful for assessing
children with significant behavioural, social, emotional, and development problems see (fig(fi
ure 23). Merrell (2002) explained that other instruments for preschool-and
and kindergarten–age
kindergarten
children are highly clinical and include items that reflect significant psychopathology or psyps
chiatric symptoms problem behaviours and social skills of children aged 3–6,
3
but PKBS-2
was designed to emphasize routine
outine competencies and problems, and may be completed by
teachers and parents.
The items in PKBS 2 encompass separate normative information. These items are rated on a
4- point scale in which thee anchor points are as follows:
0 = Never

1 =Rarely

2 =Sometimes
=Someti

3= Often

PKBS-2

social skills

Social
cooperation

Social
interaction

problem behavior

Social
independence

self-centered

externalizing
problems

overactive

internalizing
problems

aggression

social
withdrawal

anxiety

Figure 23:: dimensions of the PKBS-2
PKBS

Score conversion tables are provided for home raters and school raters to measure a separate
domain:
item social skills scale that describes positive behaviours, higher social skills
a) 34-item
scores indicate greater levels of social adjustment.
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b) 42-item problem behaviour scale that designed to reflect both internalizing and externalizing problems, higher problem behaviour scores indicate greater levels of problem
behaviour.
The social skills scales are divided into the following subscales:
Social cooperation items (12), describing cooperative and self-restraint behaviours and reflect
behaviours characteristics that are important in following instructions from adults.
Social interaction items (11), reflective of social initiation behaviours, that are important in
gaining and maintaining acceptance and friendship from others.
Social independence items (11), reflecting behaviours those are important in gaining independence within the peer group. Whereas the problems behaviour scale is divided into two
subscales for internalizing problems and externalizing problems.
The externalizing subscale includes items (27), that describe acting-out and disruptive undercontrolled behaviour problems, such as aggression, over-activity, and antisocial behaviours.
The internalizing problems subscale includes items (15), describing over-controlled emotional/ behavioural problems, such as social withdrawal, somatic problems, anxiety, and behaviours consistent with depressive symptomatology (Merrell, 2002; Merrell, 2003).
The instrument translation permission for translation into the Germany language, Appendix
(II), was provided by Pro.ed an international Publisher Appendix (XIII). The development of
the German language form of PKBS-2 was translated independently by two bilingual students
from department of linguistics at the University of Konstanz, a professor and four doctoral
students who are fluent in English independently compared the translation results. The German PKBS-2 was also compared by the teacher of German who is bilingual, (English and
German) and from the department of linguistics. The finally-obtained results were compared
and corrected independently by two professors from the department of social science and the
department of social psychology and motivation, who are bilingual. They compared the final
translations and dimensions to assure acceptable social validity and comparability of intent
with the English language. Alternate form reliability and test-retest were examined the reliability German version PKBS-2 Alternate form reliability of scale was evaluated by comparing and correlating PKBS-2 scores based on bilingual (English and German) parents’ and
teachers’ rating of their children. The children kindergarten in the cities of Konstanz and Radolfzell, who participated in this study provided parents and teachers with a PKBS-2 research
packet that contained instructions (in both English and German) asking them to rate their
child using both the English and German versions of the form. A total of 37 (boys=21,
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girls=16) aged 3-6 years were rated by their parents and teachers rating packets were obtained
as well. The resulting coefficients of stability, which are presented in Table (3), are significant
at the 0.001 level.
Table 3: English-German alternate form and test–retest reliability coefficients for the German PKBS-2
PKBS-2 Scores

Social Skills Scale
Social Cooperation
Social Interaction
Social Independence
Social Skills Total

Three-Weeks Retest

English – German
Alternate Form

English

German

Sample(37)

.52**
.74**
.55**
.63**

.52**
.72**
.53**
.61**

.97**
.98**
.94**
.
98**

.87**
.59**
.83**

.86**
.58**
.81**

.97**
.97**
.97**

.81**
.85**
.81**
.62**
.
53**

.82**
.83**
.82**
.61**
.
55**

.97**
.97**
.94**
.97**
.95**

Problem Behaviour Scale
Externalizing Problems
Internalizing Problems
Problem Behaviour Total
Supplemental Problem Behaviour Subscale
Self-Centred/Explosive
Attention Problems/Overactive
Antisocial/Aggressive
Social Withdrawal
Anxiety/Somatic Problems
*Correlation is significant at the 0.005 level 2tailed
**Correlation is significant at the 0.001 level 2tailed

For each of the 37 subjects PKBS-2 scores, the German and English was correlated using the
Pearson bivariate, the results of which are presented in table 3. The range of correlation coefficients for the subscales and supplemental problem behaviour subscales is (.94) to (.97). The
coefficients for two total scores are (.98) for the social skills scale and (.97) for the problem
behaviour scale. These coefficients are strong and acceptable and indicate a great deal of reliability and comparability between the PKBS-2 forms. The test–retest was used to evaluate
reliability of the German –English PKBS-2 forms. Parents and teachers of 30 subjects at aged
3 to 6 years rated their children at two different time intervals. This involved a baseline rating
and a retest 3 weeks after the baseline measurements.
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The current study indicating the stability coefficients for social skills in the English version
were (.63) after 3-weeks retest and (.61) for the German version. With regard to problem behaviour, the score on the English form was (.83) and the score on the German form was (.81).
The test-retest reliabilities for problem behaviour scores are somewhat higher than the social
skills scores in both the German and English versions. Merrell (2002) indicated that in early
childhood/preschool populations, behaviours relating to social competence may be somewhat
less stable over time in comparison to problem behaviour.
Table 4: Internal consistency (Alpha and Split-Half) reliability for the total German PKBS-2
sample (37).

Coefficient
Alpha

Split-Half

SEM

Std

Social Cooperation

.92

.91

1.7

6.2

Social Interaction

.95

.92

1.8

8.3

Social Independence

.91

.88

1.7

5.8

Social Skills Total

.96

.94

.36

18.8

Externalizing Problems

.86

.95

5.7

15.4

Internalizing Problems

.88

.86

2.9

8.6

Problem Behaviour Total

.94

.94

4.9

20.2

Self-Centred /Explosive

.93

.90

1.8

7.1

Attention Problems / Overactive

.89

.89

1.7

5.4

Antisocial /Aggressive

.90

.85

1.3

4.3

Social Withdrawal

.84

.88

1.8

4.5

Anxiety /Somatic Problems

.83

.77

.76

4.6

PKBS-2 Scores
Social Skills Scale

Problem Behaviour Scale

Supplemental Problem Behaviour Subscale

* Correlation is significant at the 0.005 level 2tailed
**Correlation is significant at the 0.001 level 2tailed

The coefficient of the internal reliability of the German language form indicated that the stability of the test was strong. The alpha coefficient for total scores range from (.91) to (.96);
social skills and problem behaviour range from (.83) to (.94). Furthermore the split-half coefficient for total scores for social skills ranges from (.88) to (.94) and for problem behaviour:
(.77) to (.97) the coefficients of all that results are presented in table 4.
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Carney and Merrell (2002) translated the PKBS-2 into Spanish language. They found that internal consistency of scores on both forms were identical for on social skills (.93) and problem behaviour (.96) scales, while correlations between forms for social skills scores were
(.93) and problem behaviour (.94). Social skills and problem behaviour test–retest reliability
were reported as (.58) and (.86) respectively after three weeks and (.69) and (.78) after the
3/month retest (Merrell, 2002).

3.6 Administrative Procedures
All participant parents/teachers/children were instructed about the purpose of this study. They
were provided with the opportunity to ask questions regarding the study. Request letters were
sent after cooperation was obtained. Participating kindergartens and child-teachers were asked
to provide a list of their children whose ages ranged from 3 to 6 years. The teachers and parents that participated in this study were provided with PKBS-2 research packet that contained
instructions asking them to rate their child. These were completed in the same time in both
pretests and post-tests. Participants were randomly assigned, 60 subjects were randomly sampled, but for a variety of reasons 6 subjects were removed out from the study. The Motorik–
Model (MoMo) test battery and sport hall were reserved from January to May for this study.
All six examiners had previous experience working with children, and with the Motorik–
Model. The test schedule was provided by the researcher.
The surveys were completed by the parents and teachers at both pre-testing and post-testing
for each of the pre- and post-assessment periods. In some cases, the gymnastics program
started a week after all pre-test surveys had been collected and the post-test surveys were delivered one week after the end of the program.

3.7 The Program
The educational gymnastic program for preschoolers places emphasis on psychomotor development, the numerous activities included in the program aim to enhance both the preschooler's physical fitness such as strength, flexibility, endurance, balance, speed, and
coordination. Another important objective is the social and emotional aspect of development.
Programs may not meet the needs of all children in the 3 to 6 year range, but the majority of
children may benefit from this carefully planned and experiences, gymnastic and motor skills
program in which there is integration of the domains of human behaviour (psychomotor, cog-
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nitive and affective). Children especially may benefit when they can develop long-lasting relationships. This gymnastics and locomotor skills program for preschooler is designed to allow all children to move; it is designed for various levels of participation, and never forces a
child to join in.
The gymnastics program offered was designed by the researcher to be appropriate for the
children’s developmental level (three to six-year-olds). It offered structured movement meaningful opportunities for children that allowed them to progress and move continuously according to their abilities. The purpose of this program was to improve basic gymnastics skills,
locomotors skills and social skills. The gymnastic educational program was recorded on (31)
DVDs by young gymnasts 4-10 years old from the gymnastics club, held in the University of
Konstanz sport hall.
Young gymnasts recorded the basics gymnastic skills and some games, after that the modifications designed were made by computer graphic designer. Each DVD included approximately forty-five to sixty minutes’ content. Each lesson was divided into three sections,
warm-up, and workout, cool down. Each section was designed to enhance and learn basic
gymnastics skills/fundamental movement skills/social skill, and some educational skills with
music. The first 15 minutes of each lesson of the program involved a “walk outside” the participants walked from the kindergarten to the sport hall. This involved some social skill such
as, sharing, helping each other, walking, and singing. The second warm-up part aimed at preparing the children physically and mentally for new and specific gymnastic skills. The next 35
minutes practiced the main gymnastics skill; somersaults, handstands, and rhythmic gymnastics.
The audio-visual program was shown via the data-show projector, whereby each skill and
story was shown as a film. The children watched and imitated what they had seen, with the
teacher or other children providing some support to the young players.
During the 35 minutes the monitor was working enabling the children to provide feedback
themselves. The last 10 minutes comprised the cool down session. During this time, the children learned some basic maths, colours, and shaping alphabets by using simple relaxation exercises. And attempts were made to enhance social skills by promoting the acts of taking turns
and cooperating.

Basics Gymnastic skills with spotter contents
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Basic gymnastics skills are introduced to the children: basic gymnastics positions, simple
tumbling skills, and a wide variety of gymnastics equipment, using step by step progressions
on the floor and using the balance beam:


Squat turn



Pivot turn on toes



Leap forward



Scissors leap



Side split jump



Forward roll



Backward roll



Side roll



Cross spilt sit



Dive roll forward



Kick or press to handstand



Handstand roll forward



Cartwheel



Shoulder stand



Beam balance and some static positions

Fundamental Movement Skills


Locomotor skills
These skills are used in the execution of many of the common physical activities
which play an important role in child motor development.
• Walking
 Running


Hopping



Galloping



Skipping



Reach, Grasp, Release



Throwing



Catching



Kicking

Research Methodology


88

Non-locomotor or stability are executed in place with little or no movement (e.g., balancing, rolling, transferring weight, turning, jumping and landing, and swinging).

Social skills
The program provided opportunities for children to learn about different aspects of social
skills. As they move through these structures they learn to:


Turn-take



Share



Help



Stay with one's group



Cooperate



Listen and negotiate

Some of the movement exploration activities were as a story children had to follow the structured activities via the monitor and educate themselves about their bodies and animal movements - not just support moves but also movement on three or four body parts; to walk like an
elephants, seals, duck, bear, jump like a kangaroo and frog, other educational skills were practiced such as the alphabet, number, colours shapes and year seasons, land or water.
The structured experiences presented in this program are aimed at developing both interaction
and movement skills in cooperative and non-cooperative environments. The equipment and
materials were provided by the sport hall; only the data show projector was provided by the
University of Konstanz.
The movement exploration activities are educational in nature, and suggested via a series of
challenges, and explorations. This the explored gymnastics technique is often referred to as
educational gymnastics and helps prepare beginner gymnasts for basic body positions and the
movements that are required in basic gymnastics skills (Mitchell et al., 2002).
To conclude this chapter outlined the research design and methodology used to accomplish
the study objectives. The structure of the research methods employed in this study was discussed including detailed descriptions of the population of the study, data collection, instruments, research hypotheses, administrative procedures and the program used in this research
study.
Data analysis and interpretation of the data collected through these methods will be presented
in the next chapter.
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4 Results and discussion
The purpose of this study was to answer seven major questions. The seven primary questions
that the research attempted to answer were:
1. What is the effect of a fourteen week-gymnastics program on motor capabilities (reaction time, balance, flexibility, coordination, and agility, strength endurance, muscular
endurance, muscular power and BMI)?
2. Do these effects vary by gender?
3. How does a fourteen-week gymnastics program affect social skills (social cooperation,
social interaction, social independence), and problem behaviour regarding externalizing

problems

(self-centred/explosive,

attention

problems/overactive,

antiso-

cial/aggressive), and internalizing problems (social withdrawal, anxiety/somatic
problems)?
4. Do these effects vary by gender?
5. What is the relationship between motor capabilities and social skills, and problem behaviour?
6. Are there any differences in social skills, problem behaviour between participants in
gymnastics program and control groups according to the parents’ or teachers’ rating?
7. Are there any differences in motor capabilities depending on whether the children are
left or right handed?

4.1 Data Analysis Strategy
Before answering any of the research questions, it is important to determine if a homogeneity
of the samples existed on motor capabilities and social skills, problem behaviour rated by
teachers and parents. T-test analysis was examined to determine if significant differences between experimental and control groups on motor capabilities of participants in pre-test scores
did exist. Results indicate that both groups are relatively homogenous before the start of the
program.
There were no differences found with regard to motor capabilities between the experimental
group and the control group on age, BMI, reaction time and muscular endurance, but differences were found on flexibility (t= -3.470; p= .001), agility (t=-2.44; p= .01), explosive power
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(t=-1.785; p= .08), balance backward 4.5cm (t=-2.08; p= .04), balance backward 6cm(t=-2.
27; p= . 02), and standing one leg (t=2.06; p= . 04). According to these results, the performance of the control group was better than experimental group before starting the program, see
table 5.
Table 5: Homogeneity of the samples for motor capabilities N=54
Exp

Control

Motor Capabilities
Mean

Std.

Mean

Std

T

P

Reaction time

.53

.13

.50

.10

.915

.59

Coordination MLS lines failure

46.0

15.8

43.8

17.9

.459

.36

MLS lines failure time

11.1

5.9

11.1

8.5

.000

1.0

MLS total time

28.0

10.5

30.3

12.6

-.744

.46

Coordination MLS inserting pins

77.0

16.8

72.5

15.4

1.02

.31

Balance standing one leg

18.8

6.8

14.8

7.1

2.06

.04

Balance backward 6cm

1.8

1.7

3.3

2.8

-2.27

.02

Balance backward 4.5cm

1.3

1.2

2.3

2.1

-2.08

.04

Agility, side/jump Frequencies 15s

9.3

4.8

12.3

4.1

-2. 44

.01

Flexibility stand and reach

-3.6

4.2

.37

4.1

-3.470

.001

Explosive power standing long jump

72.5

27.6

86.1

28.2

-1.785

.08

Muscular endurance push up

4.3

2.3

5.5

2.7

-1.633

.10

Age

4.7

.94

4.8

.82

-.579

.56

BMI

15.7

1.15

15.9

.97

-.567

.57

Significant differences, p< 0.001; p< 0.01; p< 0. 05

No significant social skills and problem behaviour differences rated by parents and teachers
were observed. The only significant differences were found for PKBS-2 as reported by parents. The control group had higher scores in comparison to the experimental group on social
cooperation (t=-1.90; p= .06) but the experimental group was higher with regard to self–
centred/explosive problems (t=1.705; p= .09). See table 6, for results from the reports by the
teachers where significant differences were found concerning social interaction (t=-1.879;
p=.06) the control group was better than experimental group and reported more self–
centred/explosive problems (t=-2. 38; p=.02) for PKBS-2 as can be seen in table7.
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Table 6: Homogeneity of the samples for PKBS-2 rated by their parentsPKBS-2
Exp

Control

PKBS-2
Mean

Std

Mean

Std

T

P

26.3

4.2

28.4

3.6

-1.909

.06

Social interaction

25.4

4.2

25.9

3.6

-.412

.68

Social independence

27.5

3.7

28.3

3.3

-.803

.42

Social skills total

79.4

10.5

82.7

8.9

-1.234

.22

Self–centred/explosive

14.0

6.4

11.1

5.8

1.705

.09

Attention problems/overactive

9.8

3.9

9.1

4.6

.568

.57

Antisocial/aggressive

5.1

3.9

4.6

3.9

.484

.63

Total externalizing problem

29.0

12.0

25.0

13.3

1.165

.24

Social withdrawal

4.4

3.8

4.4

2.9

.080

.93

Anxiety/Somatic problems

7.4

4.2

5.9

2.7

1.545

.12

Total internalizing problem

11.9

7.3

10.3

4.8

.940

.35

Total-problem behaviour

40.9

18.3

35.3

16.7

1.176

.24

Social cooperation

Significant differences, p< 0.001; p< 0.01; p< 0.05

These results indicate that pre-test scores between both groups were relatively homogenous
before the program started on PKBS-2 as rated by teachers and parents. Thus, gain scores will
still be utilized because this is essentially a study about assessing the changes in motor capabilities and social skills, and problem behaviour after the program. Gain scores will be more
meaningful in the data analysis.
This strategy will be followed throughout the research analysis. Descriptive statistics including the mean and standard deviation for the pre-test and post-test scores were used to summarize information for participants and their scores on the individual. The gain scores are
presented for each question in table form; Pearson’s Product-Moment coefficients were computed to examine relationships among all dependent variables (social skills, problem behaviour, motor capabilities) in question (5). T-testing was computed to determine an overall
difference between the independent variable and dependent variables in questions (1, 2, 3, 4,
6). Mann-Whitney U was used to find the differences in performance depending on whether
the children are left or right handed in question (7).
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Table 7: Homogeneity of the samples for PKBS-2 rated by their teachers
Exp

Control

PKBS-2

Social cooperation
Social interaction
Social independence
Social skills total
Self–centred/explosive
Attention problems/overactive
Antisocial/aggressive
Total externalizing problem
Social withdrawal
Anxiety/somatic problems
Total internalizing problem
Total-problem behaviour

Mean

Std

Mean

Std

T-test

p

26.1
19.2
26.2
71.6
6.8
8.8
3.4
19.1
5.2
5.7
11.0
30.1

5.8
6.4
8.6
17.7
6.1
5.0
4.1
13.8
3.6
3.4
6.5
18.0

28.2
22.8
26.2
77.0
11.5
8.4
5.0
25.0
5.2
7.1
12.7
37.8

7.4
7.4
5.3
18.7
8.1
7.2
6.5
20.5
4.3
8.8
11.4
28.7

-1.139
-1.879
.114
-1.110
-2.38
.195
-1.04
-1.23
-.30
-.76
-.68
-1.16

.26
.06
.91
.27
.02
.84
.30
.22
.76
.44
.49
.24

Significant differences < 0.001; p < 0.01; p< 0.05

A separate data file with no identifying information except the participant code number was
created for statistical analysis with the SPSS program. Finally the repeated ANOVA measure
was used to show an effect size.

4.2 Research Question 1
First, to address the question related to the effects of a fourteen-week gymnastics program on
motor capabilities. T-test analysis was computed in which the gymnastics program was the
independent variable. Reaction time, balance, flexibility, coordination, and agility, strength
endurance, muscular endurance, muscular power and BMI were the dependent variables. This
analysis was split into three separate analyses (A) pre-test scores from the post-test scores between control and experimental groups (B) pre-test scores from the post-test scores between
experimental group; and (C) pre-test scores from the post-test scores between control group.
There were no significant differences found between the two groups after the program, see
table 8. This means that motor capabilities were generally improved, in the experimental
group. According to the T-test coefficients the mean gain for the participants in the gymnastics program was greater than the mean gain for the control group.
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Table 8: Differences between groups after the program on motor capabilities N=54
Exp

Control

Time

Motor Capabilities
Mean

Std.

Mean

Std.

T

P

F

P

effect
size

Reaction time

.51

.15

.60

.32

-1.22

.22

1.96

.16

.03

Coordination MLS lines failure

42.9

18.1

44.8

15.4

-.412

.68

.168

.68

.003

MLS lines failure time

9.28

4.1

10.3

10.0

-.488

.62

1.79

.18

.03

MLS total time

28.9

14.3

29.4

13.6

-.129

.89

.00

.99

.00

Coordination MLS inserting pins

73.5

13.4

69.2

12.2

1.22

.22

4.94

.03

.08

Balance standing one leg

15.2

4.8

14.2

6.9

.651

.51

4.56

.03

.08

Balance backward 6cm

3.5

2.0

4.4

2.7

-1.23

.22

22.0

.00

.29

Balance backward 4.5cm

2.2

1.24

2.1

1.57

.192

.84

1.25

.26

.02

Agility ,side/jump Frequencies 15s

13.5

6.17

13.2

4.12

.207

.83

19.7

.00

.27

Flexibility stand and reach

.31

4.2

1.0

4.5

-.646

.52

24.7

.00

.32

Explosive power

84.8

25.5

83.0

20.6

.284

.77

5.75

.02

.10

Muscular endurance Pushup

9.9

3.2

9.7

2.7

1.55

.12

103.

.00

.66

15.36

1.3

15.8

1.3

-1.17

.24

8.06

.006

.13

BMI

Significant differences, p< 0.001; p <0.01; p< 0.05

Significant differences were found between pre-test scores and post-test scores of the experimental group but with different effects on the final motor capabilities status. The changes are
presented in order of significances in table 9. Significant differences were found for balancing
backward 6 cm (t= 4.582; p =.00), see figure 24. Balance backward 4.5cm (t=2.646; p=.01)
see figure 25. Balancing backward was improved by practicing as observed in studies conducted by Alpert et al. (1990), and Kostić et al. (2003) found somewhat similar findings to the
present study. Moreover, Fotiadou et al. (2002) found that specific rhythmic gymnastics program resulted in significant improvement in the dynamic balance ability. Likewise Everke
(2009) and Živčić et al. (2008) who found that dynamic balance (walking backwards improved significantly after physical activity programs. These preschool findings are similar to
findings made. by Fotiadau et al. (2006) who reported significant improvement in the dynamic balance after 16 weeks of a rhythmic gymnastics program Bös at el 2004; 2009 in their
study observed via the ‘Motorik’ module in the national Health Survey for children and adolescents that walking backward ability improved by age, that girls perform better than boys
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through ages 4 to 17 and that 35 % of children and adolescents cannot do 2 or more backward
balanced steps.

Figure 24: Balancing backward 6cm
Furthermore, Everke (2009) found only gender differences on walking backwards test at age
4, girls were better than boys. The current study found dynamic balance ability was significantly improved after gymnastics program. In addition to this significant differences were
found between gender but only in pre-tests (t=-1.819; p=.08) boys were better than girls in
balancing backward 4.5cm. However; these findings contrast to Malina et al., 2004; DeOreo,
1971; Frederick, 1977; Spodek & Saracho., 2006; Gallahue & Ozmun, 2006). These differences are probably due to the types of activities available for preschool children, the availability of suitable role models for motor skills especially in young girls or due to societal
expectations for physical activity and motor skills influences on boys and girls at these young
ages. This explains why such differences are not found after the program (see figure 26).
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Figure 25: Balancing backward 4.5 cm

Malina et al. (2004) showed that boys and girls age 6 and under could not balance on one foot
with their eyes closed, also Bös et al. (2009) found that static balance improved by age. The
only explanation for that is that children are still developing the abilities to maintain a controlled upright posture. Maintenance of balance relies on the nervous system’s voluntary and
reflexive control of the skeletal muscles’ (Ackland et al., 2009).

Figure 26: Gender differences of balance backward 4.5

The current study shows that standing on one leg was improved significantly (t=-2.44; p=.01)
and no gender differences were found.
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Table 9: Impacts on Motor Capabilities

Experimental Group N=27
Motor Capabilities
Post

Pre

Mean

Std

Mean

Std

T

P

.51

.15

.53

.13

-.579

.56

Coordination MLS lines failure

42.9

18.1

46.0

15.8

-.923

.36

MLS lines failure time

9.2

4.1

11.1

5.9

-2.129

.04

MLS total time

28.9

14.3

18.0

10.5

.303

.76

Coordination MLS inserting pins

73.5

13.4

77.0

16.8

-1.421

.16

Balance standing one leg

15.2

4.8

18.8

6.8

-2.654

.01

Balance backward 6cm

3.5

2.0

1.8

1.7

4.582

.000

Balance backward 4.5cm

2.2

1.2

1.3

1.2

2.646

.01

Agility, side/jump Frequencies 15s

13.5

6.1

9.3

4.8

4.630

.000

Flexibility stand and reach

.31

4.2

-3.6

4.2

6.224

.000

Explosive power standing long jump

84.8

25.5

72.5

27.6

4.790

.000

Muscular endurance pushup

9.9

3.2

4.3

2.3

8.436

.000

BMI

15.1

1.3

15.7

1.1

-2.640

.01

Reaction time

Significant differences, p< 0.001; p< 0. 01; p< 0.05

Gender differences in the current study did not confirm with the Motorik–Modul which found
girls that were better (23.9; 18, 4; 13, 7) than boys (25.6; 20.6; 16.8) aged 4, 5, and 6 respectively (Bös et al., 2009), see figure 27. The mean scores in the current study for both the control group and the experimental group were around the average according to the Bös et al.
(2009). But confirm with Blakemore et al. (2008) survey that showed no differences between
preschool boy’s and girl’s balance performance.
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Figure 27: Standing on one leg
Gallahue and Ozmun (2006) and Bös et al. (2009) indicated that agility improved by age.
Agility, side/jump frequencies

15s

was improved significantly (t=4.630; p=.000). It was con-

cluded by other researchers that sport programs improved agility through preschool ages (Alpert et al., 1990; Everke, 2009; Živčić et al., 2008). The present study provides strong support
that practicing could improve agility during preschool ages with the utility of gymnastics and
fundamental movement skills programs shown in figure 28. No significant gender differences
were found - see tables 9 and 12. These findings are similar to the Motorik- Modul study,
which found that boys’ and girls’ agility performance was equal (Bös et al., 2009). On the
contrary the annual incremental Amateur Athletic Union study indicated that boys were better
than girls through childhood (AAU, 1993). This is similar to findings by Everke (2009) who
observed that boys at the age of 5 were better than girls in agility tests.

Figure 28: Agility, side /jump frequencies 15s
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The fact of the gymnastics program was simply that it meant that the children got more physical exercise, which made them feel and play better.
Eye–hand coordination appears to improve with age (Bös et al., 2009; Getchell & Whitall,
2003; Frederick, 1977; Gallahue & Ozmun, 2006) The present study indicates that MLS lines
failure time raw scores (t=-2.129; p=. 04) are positively improved; generally coordination
ability did not improve, see figure 29. The researcher explains that the small improvement
may be due to the kind of program, which included some visual coordination exercises. For
example children had to run quickly as soon as they saw the rain or imitate swimming skills
when they saw sea or fish. The screen moves quickly and children have to consider and move
quickly. The researcher concludes that coordination ability with or without practice could be
improved. The study conducted by Everke (2009) found that eye-hand coordination ability
improved in all groups. In contrast some researchers have found that practice can add a small
improvement to coordination ability (Son & Meisel.2006; Živčić et al., 2008). No significant
gender differences were found in the current study, although previous studies have observed
gender differences - for example boys tend to exhibit better coordination than girls throughout
childhood (Frederick, 1977), whereas Bös et al. (2009) found that girls perform better than
boys on coordination MLS inserting pins test-MLS Linien nachfahren and Stifte einstecken.

Figure 29: MLS lines failure time coordination raw scores
Flexibility stand and reach was improved (t=6.224; p=.000), see figure 30. These findings are
similar to Kostić et al. (2003), whose their results indicated that a dance program had a posi-
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tive influence on the flexibility of preschool children. Flexibility can be improved by practice
of preschool children. Girls were dominant in performing sit and reach tests (Spodek & Saracho., 2006; Ross & Pate, 1987) and performance decreased with reduced activity. Girls were
performed better than boys (Bös et al., 2009; Everke, 2009; Kostić et al., 2003; Malina et al.,
2004; Spodek & Saracho .2006), Contrary to the present study, which observed no gender differences.

Figure 30: Flexibility stand and reach
The performance of explosive power movements, standing long jump test (t=4.790; p=. 00) is
improved. Kostić et al. (2003) found that dance programs improved explosive strength ability
and Ramsay et al. (1990) found that training increased explosive power. Furthermore,
Faigenbaum et al. (1999) indicted that muscular strength can be improved during the childhood years. Overall muscular strength increases gradually for children age 3 to 5 (Beunen &
Thomis, 2000; Everke, 2009; Malina et al., 2004). Differences between boys and girls have
been demonstrated in the standing long jump from age 3 to 5 (Armstrong & Welsman, 1997;
Bös et al., 2009; Burton 1998; Frederick., 1977; Kostić et al., 2003; Malina et al., 2004; Spodek & Saracho., 2006). The present study found that boys outperformed girls on pretest assessments only (t=-1.888; p=.07).
However, these differences are probably due to [social] expectations with regard to physical
activity. The type of sports that children are involved in give them more experiences to refine
their motor skills or the societal expectations influences on boys and girls at these young ages,
(Spodek & Saracho, 2006; Malina et al., 2004), see figure 31.
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Figure 31: Explosive power standing long jump

Muscular endurance improves by age (Bös et al., 2009; Malina et al., 2004). In the current
study pushup test performance improved significantly (t=8.436; p=.000) in both the experimental and control groups with different effects: results were better in the experimental group
in comparison to the control group. See tables 9 and 10 figure 32. The improvements in muscular endurance in the present study support the observations of Ramsay et al. (1990) study
which reported an increase in muscular endurance in children who participated in a 20-week
progressive resistance training program. Also Everke (2009) study found that muscular endurance of short-time duration push-up tests –Liegestütz- improved significantly in both the
experimental and internal control groups. The Motorik –Modul found that from age of 14,
boys perform better than girls. Whereas Everke (2009) observed that boys only at the age 5
years performed better than girls, the current study found no gender differences of muscular
endurance similar to previous studies (Zimmer & Volkamer, 1987; Kambas et al., 2003).
Therefore, this is likely due to the similarities of the neurophysiological characteristics of
boys and girls at this age.
Gallahue & Ozmun (2006) indicates that throughout childhood, both boys and girls tend to
make steady year-to-year improvements on most assessments of muscular endurance with
boys slightly outperforming girls prior to puberty – girls reaching puberty ahead of their male
counterparts.
Muscular endurance improves by age (Bös et al., 2009; Malina et al., 2004). In the current
study pushup test performance improved significantly (t=8.436; p=.000) in both the experi-
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mental and control groups with different effects: results were better in the experimental group
in comparison to the control group. See tables 9 and 10 figure 32. The improvements in muscular endurance in the present study support the observations of Ramsay et al. (1990) study
which reported an increase in muscular endurance in children who participated in a 20-week
progressive resistance training program. Also Everke (2009) study found that muscular endurance of short-time duration push-up tests –Liegestütz- improved significantly in both the
experimental and internal control groups. Furthermore, high repetition-moderate load training
can improve leg extension endurance strength (Faigenbaum et al., 1999). The Motorik –
Modul found that from age of 14, boys perform better than girls. Whereas Everke (2009) observed that boys only at the age 5 years performed better than girls, the current study found no
gender differences of muscular endurance similar to previous studies (Zimmer & Volkamer,
1987; Kambas et al., 2003; Papadopoulos et al., 2008 ). Therefore, this is likely due to the
similarities of the neurophysiological characteristics of boys and girls at this age.
Gallahue & Ozmun (2006) indicates that throughout childhood, both boys and girls tend to
make steady year-to-year improvements on most assessments of muscular endurance with
boys slightly outperforming girls prior to puberty – girls reaching puberty ahead of their male
counterparts.

Figure 32: Muscular endurance push-ups
BMI in the experimental group is changed (t=-2.654; p=.01) and no gender differences were
found, the researcher explains these changes due to the content of the program which was full
of aerobic exercises (walking, jumping, running etc). Moreover, most of the mean scores for
BMI are normal and around the average according to Kromeyer-Hauschild et al. (2001) body
mass index percentile. See figure 33
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Malina et al. (2004) indicated that sex differences in BMI are marginal during childhood. The
preschool years seem to be less important with respect to weight gain. A study by Reilly et al.
(2006) found no effect on BMI after deploying a 12 month program of 30 min. of exercise
performed 3 times per week with children. Yet physical activity apparently significantly decreased BMI (Fitzgibbon et al., 2005; Fogelholm et al., 2000; Klesges et al., 1995). Moreover
Bös et al. (2009) found that normal weight preschoolers perform better than overweight and
obese children.

Figure 33: Body mass index
No significant motor capabilities differences were found of with respect to reaction time.
Wrisberg (2007) revealed that reaction time uninfluenced by practice. This may be due to age.
Hultsch et al. (2002) and Gorus et al. (2008) indicated that reaction time becomes more variable with age, see table 9.
The results indicate that the performance of the experimental group improved significantly
after the gymnastics program. With respect to the control group, there were some significant
improvements in some independent variables. Both muscular endurance tests push-ups
(t=5.768; p= .00), balancing backward 6 cm (t=2.344; p= .02), coordination MLS inserting
pins test “MLS Stifte einstecken” (t=1.829; p=. 07) were significantly improved. But the reaction time variable was changed negatively (t=1.810; p= .08). These development differences
are probably due to neurological maturation and variation in the information–processing capabilities of children and also due to environmental and task considerations (Gallahue & Ozmun.2006), or as a results of the traditional preschool program, to which the control group
was exposed. Furthermore, the repeated ANOVA measure showed a significant effect on
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time; the effect size according to the (Cohen’s,1988) was small with regard to balance backward 6cm (f=22.0; p=.000; Eta2 = .29 ), agility (f=19.7; p=.000; Eta2 = .27 ), flexibility
(f=24.7; p=.000; Eta2 = .32), BMI (f=8.06; p=.006; Eta2 =.13), explosive power (f=5.75; p=
.02; Eta2 = .10), and small size with respect to coordination MLS (f=4.94; p=.08; Eta2 =.08 ),
standing one leg (f=4.56; p=.08; Eta2 =.08 ) , and

medium with regard to muscular endur-

2

ance (F=103.; p=.000; Eta = .66) see tables 10 and 8 . According to T-test analysis between
experimental and control groups carried out in post-testing, there is an improvement in the
performance of the experimental group. The main differences found in pre-testing did not exist at post-testing. However the improvements in the motor capabilities of the experimental
group are better than the control group as can be seen from tables 9 and 10.
Table 10: Changes in motor capabilities control group N=27
Control
Motor Capabilities
Post

Pre

Mean

Std.

Mean

Std.

T

P

Reaction time

.60

.32

.50

.10

1.810

.08

Coordination MLS Lines failure

44.8

15.4

43.8

17.9

.250

.80

MLS lines failure time

10.3

10.0

11.1

8.5

-.463

.64

MLS total time

29.4

13.6

30.3

12.6

-.402

.69

Coordination MLS inserting pins

69.2

12.2

72.5

15.4

-1.829

.07

Balance standing one leg

14.2

6.9

14.8

7.1

-.460

.64

Balance backward 6cm

4.4

2.7

3.3

2.8

2.344

.02

Balance backward 4.5cm

2.1

1.5

2.3

2.1

-.588

.56

Agility, side/jump frequencies 15s

13.2

4.1

12.3

4.1

1.266

.21

Flexibility stand and reach

1.0

4.5

.37

4.1

1.041

.30

Explosive power standing long jump

83.0

20.6

86.1

28.2

-1.046

.30

Muscular endurance push-up

8.7

2.7

5.5

2.7

5.768

.000

BMI

15.8

1.38

15.9

.97

-1.207

.23

Significant differences p< 0.001; p <0. 01; p< 0. 05

4.3 Research Question 2
Do these effects vary by gender? To address this question, T-test coefficients were used to
find the differences between 14 boys and 13 girls before they started the program. The result
indicates that only significant (p< 0.05 - 0.01) differences between boys and girls were found.
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With respect to explosive power, boys were significantly better than girls at standing long
jump tests (t=-1.888; p= .07), see figure 31 and at Balancing backward 4.5cm (t= -1.819;
p=.08), see table 9 and figure 26. No significant differences were found between boys and
girls for the other variables on both pre and post tests. Girls improved their motor capabilities,
explosive power and balancing backward 4.5 cm capabilities.
Table 11: The differences between boys and girls before the program on motor capabilities
N=27
Girls 13

Motor Capabilities

Boys 14

Mean

Std

Mean

Std

T

P

Reaction time

.56

.13

.50

.126

1.314

.20

Coordination MLS Lines failure

41.8

15.6

49.8

15.5

-1.334

.19

MLS lines failure time

11.2

5.3

11.0

6.7

.112

.91

MLS total time

26.6

11.0

29.2

10.3

-.626

.53

Coordination MLS inserting pins

74.9

16.3

79.1

17.7

-.640

.52

Balance standing one leg

20.1

7.71

17.5

5.98

1.004

.32

Balance backward 6cm

1.5

1.55

2.2

1.89

-1.065

.29

Balance backward 4.5cm

.96

.94

1.7

1.35

-1.819

.08

Agility, side/jump frequencies 15

8.3

5.04

10.2

4.58

-1.068

.29

Flexibility stand and reach

-3.6

2.9

-3.5

5.36

-.016

.98

Explosive power standing long jump

62.5

28.4

81.7

24.3

-1.888

.07

Muscular endurance push-up

4.0

2.7

4.7

2.0

-.770

.44

BMI

15.5

1.1

15.9

1.2

-.964

.34

Significant differences, p< 0.001; p <0. 01; p< 0. 05

The significant performance differences were found in the results from the girls, according to
the pre-test post-tests: balancing backward 6cm (t=5.755; p= .00), balancing backward 4.5 cm
(t=3.474; p= .005), agility, side/jump frequencies

15s

(t=4.603; p=.001), flexibility stand and

reach (t=3.598; p=.004), explosive power standing long jump (t=3.393; p=.005 ), muscular
endurance push-ups (t=5.910; p=.000), and balance standing one leg (t=-2.707; p= .019).
Generally most of the motor capabilities were positively improved after the program, see table
13. For boys, T-test coefficients indicate that motor capabilities were generally improved.
Significant differences were found for balancing backward 6 cm (t=2.125; p= .05), agility,
strength endurance side/jump frequencies

15s

(t=2.400; p= .03), flexibility stand and reach
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(t=5.248; p= .00), explosive power standing long jump (t=3.378; p=.005), muscular endurance
pushup (t=5.912; p= .000).see table 14. In early childhood, both boys and girls require opportunities to exercise their development acquired between the age of 3 and 6 years. Motor capabilities development comes about by instructed, careful programs for both gender, and the
current study showed a positive improvement in motor capabilities improvement see figure
34.
Table 12: The differences between boys and girls after the program on motor capabilities
N=27
Girls 13

Boys 14

Motor Capabilities

Reaction time
Coordination MLS Lines failure
MLS lines failure time
MLS total time
Coordination MLS inserting pins
Balance standing one leg
Balance backward 6cm
Balance backward 4.5cm
Agility, side/jump requencies15s
Flexibility stand and reach
Explosive power standing long jump
Muscular endurance push-up
BMI

Mean

Std

Mean

Std

T

P

.56
39.6
10.0
25.9
74.4
15.2
3.6
2.0
13.2
-.55
77.0
10.0
15.1

.19
11.3
5.0
8.2
14.4
5.7
2.3
1.32
7.29
2.73
21.7
3.7
1.4

.47
46.0
8.6
31.7
72.7
15.2
3.5
2.3
13.7
1.12
92.1
9.8
15.5

.08
22.7
3.1
18.4
12.9
4.0
1.81
1.20
5.19
5.27
27.4
2.7
1.3

1.643
-.921
.877
-1.064
.337
-.009
.055
-.504
-.184
-1.024
-1.580
.174
-.838

.11
.36
.38
.29
.73
.99
.95
.61
.85
.31
.12
.86
.41

Significant differences, p< 0.001; p <0. 01; p< 0. 05

Collaer & Hines (1995) indicated that social learning and biological influences have an effect
on gender differences in motor ability, also the positive or negative feedback received by
children may contribute gender to differences. Practice also plays a role in gender difference.
Both boys and girls could perform equally if they received the same practice and feedback at
preschool ages. Generally girls performed better on static and dynamic balance, fine motor
coordination and flexibility. Whereas, boys preformed better on strength, explosive power,
muscular endurance (Bös et al., 2009).
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Figure 34: Boys and girls motor capabilities performance
These differences between boys and girls during preschool age are small (Blakemore et al.,
2008).
Table 13: Motor capabilities means and standard deviations for girls pre and post test N=13
Girls
Motor Capabilities
Reaction time
Coordination MLS Lines failure
MLS lines failure time
MLS total time
Coordination MLS inserting pins
Balance standing one leg
Balance backward 6cm
Balance backward 4.5cm
Agility, side/jump frequencies 15s
Flexibility stand and reach
Explosive power standing long jump
Muscular endurance push-up
Significant differences, p< 0.001; p <0. 01; p< 0. 05

Post

Pre

Mean

Std

Mean

Std

T

P

.565
39.6
10.0
25.9
74.4
15.2
3.6
2.0
13.2
-.55
77.0
10.0

.19
11.3
5.0
8.2
14.4
5.7
2.33
1.32
7.29
2.73
21.7
3.77

.566
41.8
11.2
26.6
74.9
20.1
1.5
.96
8.3
-3.6
62.5
4.0

.13
15.6
5.3
11.0
16.3
7.75
1.55
.94
5.04
2.83
28.4
2.70

-.017
-.573
-1.155
-.305
-.151
-2.07
5.755
3.474
4.603
3.598
3.393
5.910

.98
.57
.27
.76
.88
.01
.000
.005
.001
.004
.005
.000
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Table 14: Motor capabilities means and standard deviations for boys pre and post test N=14

Motor Capabilities

Reaction time
Coordination MLS Lines Failure
MLS lines failure time
MLS total time
Coordination MLS inserting pins
Balance standing one leg
Balance backward 6cm
Balance backward 4.5cm
Agility, side/jump frequencies 15s
Flexibility stand and reach
Explosive power standing long jump
Muscular endurance push-up

Post
Mean Std
.47
46.0
8.60
31.7
72.7
15.2
3.57
2.3
13.7
1.1
92.1
9.8

.08
22.7
3.12
18.1
12.9
4.05
1.81
1.20
5.19
5.27
27.4
2.74

Boys
Pre
Mean
Std
.50
49.8
11.0
29.2
79.1
17.5
2.21
1.7
10.2
-3.5
81.7
4.7

.12
15.5
6.7
10.3
17.7
5.98
1.89
1.35
4.58
5.36
24.3
2.09

T

P

-.962
-.707
-1.762
.453
-1.627
-1.162
2.125
1.041
2.400
5.248
3.378
5.912

.35
.49
.10
.65
.12
.26
.05
.31
.03
.000
.005
.000

Significant differences, p< 0.001; p <0.01; p< 0.05

4.4 Research Questions 3 and 6
To address the third and sixth questions related to the effects of a fourteen-week gymnastics
program on social skills: social cooperation, social interaction, social independence, and problem behaviour: externalizing problems: self–centred/explosive, attention problems/overactive,
antisocial/aggressive), internalizing problems: social withdrawal, anxiety/somatic problems.
Are there any differences in social skills and problem behaviour between participants in the
gymnastics program and control groups according to the parents or teachers rating?
The PKBS-2 includes items in two scales, social skills have 34 items and problem behaviour
42 items; it can be completed by home-based raters or school–based raters. Separate normative information and score conversion tables are provided for parents and teachers. To answer
these questions, T-test coefficients analysis was used to find the differences between post-test
groups, and the results indicated that there were no differences significant between the groups
in social skills and problem behaviour reported by parents. Self-centred/explosive which was
high at pre-test was decreased at post-test on experimental. Social cooperation, social interaction which were more in the control group increased positively at post-test on experimental
and see table 15.
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Table 15: The Post-test differences between groups for PKBS-2 rated by their parents
Exp

Control

Time

PKBS-2
Mean
Social cooperation
Social interaction
Social independence
Social skills total
Self –centred/explosive
Attention problems, overactive
Antisocial/aggressive
Total externalizing problem
Social withdrawal
Anxiety/somatic problems
Total internalizing problem
Total-problem behaviour

Std

28.4
4.04
26.1
4.35
29.4
7.54
84.0
13.9
11.2
5.4
9.0
5.1
4.22
3.9
24,5
13.1
3.5
3.5
5.8
4,6
9.4
7.9
34.0
20.0
Significant differences; P< 0.001; P <0. 01; P< 0.05

Mean

Std

T

P

F

P

Effect
size

27.7
28.0
28.5
84.3
11.2
9.1
4.25
24.7
4.0
5.4
9.4
34.1

4.9
10.7
3.38
14.0
6.3
5.8
3.7
14.9
3.1
3.5
6.0
18.2

.571
-.843
-.559
-.078
.000
-.050
-.036
-.029
-.450
.359
.000
-.021

.36
.41
.27
.79
.47
.64
.86
.66
.99
.29
.39
.78

1.91
1.39
1.87
4.90
4.12
.506
3.97
3.46
3.04
4.29
5.42
5.29

.17
.24
.17
.03
.04
.48
.05
.06
.08
.04
.02
.01

.03
.02
.03
.08
.07
.01
.07
.06
.05
.07
.09
.10

But with regard to the results reported by teachers there were significant differences found
between groups on problem behaviour3. See figure 35. Self-centred/explosive (t=3.298;
p=.002), attention problems/overactive (t=-1.691; p=.09), total externalizing problem (t=2.535; p=.01), social withdrawal, (t=-2.16; p=.03), total internalizing problem (t=-2.07; p=.04)
and total-problem behaviour (t=-2.710; p =. 009). The experimental group has demonstrated
lower problem behaviour than the control group as can be seen from the means in table 16.

3

Higher social skills scores indicate greater levels of social adjustment and higher problem behaviour scores
indicate greater levels of problem behaviour.
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Figure 35: Teachers reported child problem behavior

According to the T-test coefficients analysis between pre and post-testing of the experimental
group the results indicate that social competence rated by parents increased significantly with
regard to social cooperation (t=3.035; p=. 005) and social skills total (t=2.232; p=.03). There
were no significant differences found in social interaction and social independence between
pre-test and post-test scores. As can be seen from the means in table 17 and figure 36, which
shows the scores reported by the parents of the experimental group. Children who took part in
the gymnastics program showed considerably greater improvements from pre-test to post-test
in externalizing behaviour in comparison to the control group. Most of the problem behaviour
items significantly decreased, self–centred/explosive (t=-2.685; p= .01), antisocial/aggressive
(t=-1.716; p= .09), total externalizing problems (t=-2.268; p= .03), social withdrawal (t=2.029; p= .05), anxiety/somatic problems (t=-1.958; p= .06), total internalizing problems (t= 2.436; p= .02), problem behaviour total (t=-2.593; p=.01). Only attention problems/overactive
demonstrated no significant reduction in figures, see table 17.
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Table 16: Teacher-reported child PKBS-2 post-test differences between groups N=54.
Exp

Control

Time

PKBS-2
Mean

Std

29.2
4.1
23.5
5.1
26.5
4.7
79.3 13.0
5.2
5.5
6.1
5.2
3.0
3.9
14.4 13.0
3.8
3.4
4.3
3.61
8.1
6.1
22.6 17.2
Significant differences, p< 0.001; p <0.01; p< 0. 05

Social cooperation
Social interaction
Social independence
Social skills total
Self–centred/explosive
Attention problems/overactive
Antisocial/aggressive
Total externalizing problem
Social withdrawal
Anxiety/somatic problems
Total internalizing problem
Total-problem behaviour

Mean

Std

T

P

F

P

Effect
size

28.0
23.2
26.1
77.5
11.2
8.9
5.4
25.6
6.2
6.1
12.3
37.9

5.6
6.4
5.3
16.0
7.5
6.7
6.4
18.7
4.6
4.90
8.4
24.8

.905
.161
.267
,465
-3.298
-1.691
-1.648
-2.535
-2.169
-1.517
-2.078
-2.710

.37
.87
.79
.64
.002
.09
.1
.01
.03
.13
.04
.009

3.82
6.63
1.03
3.08
1.45
4.04
.009
1.57
.540
1.10
1.62
1.92

.05
.01
.31
.08
.23
.05
.92
.21
.46
.29
.20
.16

.06
.11
.01
.05
.02
.07
.00
.02
.01
.02
.03
.03

The same results were obtained from the teachers’ reports. Social cooperation (t=3.08;
p=.005), social interaction (t=3.50; p=.002), and social skills total were significantly and positively increased, see figure 37. For most of the problem behaviour items, there were significant decreases in attention problems/overactive (t=-3.19; p=.004), total externalizing
problems (t=-1.91; p= .06), social withdrawal (t=-1.99; p=.05), total internalizing problems
(t=-1.99; p= .05) and problem behaviour total (t=-2.100; p= .04). Furthermore there were no
significant results on the others items, see table 18.
Lobo and Winsler (2006) observed significantly greater positive gains over time in children's
social competence and also in both internalizing and externalizing behaviour problems for the
experimental group compared with the control group. Many researchers indicated that play is
viewed as a generative force in children’s social, emotional, and cognitive development
(Fromberg & Bergen, 1998; Rubin et al., 1983; Saracho & Spodek, 1998; Piaget, 1962;
Göncü, 2001;Wilson, 2008). Also many studies have documented an association between
physical activity and exercise and improved psychological outcomes, including improved
self-esteem and reduced depression and anxiety etc. (Alpert et al., 1990; Biddle et al., 2000;
Calfas & Taylor, 1994; Ekeland et al., 2004; Gruber, 1986; Littleton & Engebretson, 2002;
Pizzo & Poplack, 2006).
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Figure 36: Parents reported child social competence and problem behaviour in the experimental group.
A Study conducted by Grineski (1989) has provided support for these findings, the majority
of which have included only young children with special needs. A few studies have directed
attention to sport socialization before six years of age. Trulson (1986) tried to use sport as a
treatment for delinquency and has provided some insight into the concept of sport as a delinquency deterrent. He found that self–esteem and social skills improved and scored below
normal on aggression and exhibited less anxiety.
Researchers expected differences in PKBS-2 between the school and home setting (Achenbach et al., 1987; Wright & Piersel.1992; Merrell, 2002). The differences in PKBS-2 scores
were found between school-based and home based ratings for the PKBS-2 social skills scales.
Home-reported scores were significantly higher than those reported by the schools. The same
applied the PKBS-2. Problem behaviour according to home reports was also significantly
higher than school reports. A possible explanation for the differences between the PKBS-2
scores obtained from school and home settings is that parents have had more opportunities
than teachers to observe their children over time (Merrell, 2002), and teachers may rate children’s positive behaviour on the basis of its frequency by comparing children to their classmates. Moore and Lippman (2005) indicated that the correlation between parents’ and
teachers’ ratings of children’ positive behaviour at each time period was weak.
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Table 17: Impacts on social competences for 27 Kindergarten students rated by their parents
N=27

PKBS-2

Social cooperation
Social interaction
Social independence
Social skills total
Self –centred/explosive
Attention problems/overactive
Antisocial/aggressive
Total externalizing problems
Social withdrawal
Anxiety/somatic problems
Total internalizing problems
Problem behaviour total

Post
Mean
Std.
28.4
26.1
29.4
84.0
11.2
9.0
4.2
24.5
3.5
5.8
9.4
34.0

4.0
4.3
7.5
13.9
5.4
5.1
3.9
13.1
3.5
4.6
7.9
20.0

Experimental
Pre
Mean
Std
26.3
25.4
27.5
79.4
14.0
9.8
5.1
29.0
4.4
7.4
11.9
40.9

4.2
4.2
3.7
10.
6.4
3.9
3.9
12.
3.8
4.2
7.3
18.

T

P

3.035
.970
1.570
2.232
-2.685
-.916
-1.716
-2.268
-2.029
-1.958
-2.436
-2.593

.005
.34
.12
.03
.01
.36
.09
.03
.05
.06
.02
.01

Significant differences, p< 0,001; p <0, 01; p< 0, 05

The findings of this current study indicate that teachers and parents differently reported on the
same child. For example some significant differences in items were found in the teacher’ reports but not found in the reports by parents. These results are presented in tables (17) and
(18). Furthermore, the repeated ANOVA measure showed a significant effect of time and very
small for social skills total, self–centred/explosive, antisocial/aggressive, total externalizing
problems, social withdrawal, anxiety/somatic problems, total internalizing problems, and
problem behaviour total according to parents reported. Moreover, a significant and effect very
small size for social cooperation, social interaction, and social skills total and attention problems according to teachers reported as can be seen in the table (15) and (16).
Merrell (2002) concluded that young children’s social skills and problem behaviour ratings
might change slightly in the desirable direction as they get older; the differences between expected scores at age 3 and at age 6 are small.
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Table 18: Impacts on social competences for 27 Kindergarten students rated by their teachers

Experimental
PKBS-2
Post
Mean
Std.
Social cooperation
Social interaction
Social independence
Social skills total
Self –centred/explosive
Attention problems/overactive
Antisocial/aggressive
Total externalizing problems
Social withdrawal
Anxiety/somatic problems
Total internalizing problems
Problem behaviour total

29.2
23.5
26.5
79.3
5.2
6.1
3.0
14.4
3.8
4.3
8.1
22.6

4.1
5.2
4.7
13.
5.5
5.2
3.9
13.0
3.4
3.6
6.1
17.

Pre
Mean
Std.
26.1
19.2
26.2
71.6
6.8
8.8
3.4
19.1
5.2
5.7
11.0
30.1

5.8
6.4
8.6
17.7
6.1
5.0
4.1
13.8
3.6
3.4
6.58
18.0

T

P

3.08
3.50
.161
2.22
-1.39
-3.19
-.65
-1,91
-1.99
-1.68
-1.99
-2.100

.005
.002
.87
.03
.17
.004
.51
.06
.05
.10
.05
.04

Significant differences, p< 0,001; p <0, 01; p< 0, 05

On the other hand, there were no significant differences found in the control group at pretesting and post-testing of PKBS-2 reports from parents or teachers as can be seen from tables
19 and 20. These findings provide further support for the reliability of German PKBS-2–after
four months retested.

Figure 37: Impacts on PKBS-2 teachers reported
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Table 19: Impacts on social competences parents reported N=27

PKBS-2

Post
Mean

Std.

27.7
28.0
28.5
84.3
11.2
9.1
4.2
24.7
4.0
5.4
9.4
34.1

4.9
10.
3.3
14.0
6.3
5.8
3.7
14.
3.1
3.5
6.0
18.2

Social cooperation
Social interaction
Social independence
Social skills total
Self –centred/explosive
Attention problems/overactive
Antisocial/aggressive
Total externalizing problems
Social withdrawal
Anxiety/somatic problems
Total internalizing problems
Problem behaviour total

Control
Pre
Mean Std.
28.4
25.9
28.3
82.7
11.1
9.1
4.6
25.0
4.4
5.9
10.3
35.3

3.68
3.66
3.31
8.9
5.81
4.67
3.97
13.3
2.97
2.78
4.89
16.7

T

P

-.983
1.159
.545
.854
.140
.000
-1.02
-.182
-.679
-.826
-.865
-.515

.33
.25
.59
.40
.89
1.00
.31
.85
.50
.41
.39
.61

T

P

-.129
.346
.132
.154
-.256
.708
.416
.276
.749
-.590
-.205
.039

.89
.73
.89
.87
.80
.48
.68
.78
.46
.56
.83
.97

Significant differences, p< 0.001; p <0. 01; p< 0.05

Table 20: Impacts on social competences teachers reported N=27

PKBS-2

Post
Mean Std.

Social cooperation
Social interaction
Social independence
Social skills total
Self–centred/explosive
Attention problems/overactive
Antisocial/aggressive
Total externalizing problem
Social withdrawal
Anxiety/somatic problems
Total internalizing problem
Total-problem behaviour

28.0
23.2
26.1
77.5
11.2
8.96
5.40
25.6
6.2
6.1
12.3
37.9

5.6
6.4
5.3
16.
7.5
6.7
6.4
18.7
4.6
4.9
8.4
23.8

Control
Pre
Mean
Std.
28.2
22.8
26.0
77.0
11.5
8.48
5.03
25.0
5.5
7.1
12.7
37.8

7.4
7.4
5.3
18.0
8.1
7.2
6.5
20.5
4.3
8.8
11.4
28.7

Significant differences, p< 0.001; p <0. 01; p< 0. 05

4.5 Research Question 4
Do the effects on social skills; social cooperation, social interaction, social independence, and
problem

behaviour;

externalizing

problem

self–centred/explosive,

attention

prob-
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lems/overactive, antisocial/aggressive), internalizing problem; social withdrawal, anxiety/somatic problems vary by gender?
To address this question, an analysis of T-tests was computed. Before the program was started
there were significant gender differences found in attention problems/overactive (t=2.173;
p=.03), antisocial/aggressive (t=2.150; p= .04), total externalizing problems (t=2.281; p=.03),
anxiety/somatic problems (t=2.553; p=.01), total internalizing problems (t=2.272; p = .03),
problem behaviour total (t=2.433; p=.02). The current study shows that boys have had more
problem behaviour than girls, whereas girls have reported higher prosocial behaviour than
boys. These results confirm other studies’ results which have indicated that there are gender
differences in social skills and problem behaviour. Boys at age of 3 to 6 are more likely to be
having slightly poorer social behavioural adjustment than girls (Merrell, 2002). Boys also
tend to show more acting-out behaviour. Whereas girls tend to be more withdrawn, boys were
significantly more over active and girls were fearful (Papatheoodorou, 2005).
Table 21: Gender differences on social competencies pre-test parents reported Exp N=27

PKBS-2

Social cooperation
Social interaction
Social independence
Social skills total
Self–centred/explosive
Attention problems/overactive
Antisocial/aggressive
Total externalizing problems
Social withdrawal
Anxiety/somatic problems
Total internalizing problems
Problem behaviour total

Boys 14

Girls 13

Mean

Std

Mean

Std

T

P

26.2
26.2
26.8
79.3
15.8
11.2
6.64
33.7
5.50
9.28
14.7
48.5

3.96
4.83
4.09
11.3
6.7
3.0
3.5
10.6
4.7
4.6
8.2
17.8

26.3
24.6
28.3
79.4
12.0
8.2
3.61
23.9
3.38
5.46
8.84
32.7

4.75
3.52
3.40
10.1
5.7
4.1
3.7
11.8
2.18
2.8
4.6
15.7

-.059
.928
-1.050
-.025
1.561
2.173
2.150
2.281
1.471
2.553
2.272
2.433

.95
.38
.30
.98
.13
.03
.04
.03
.15
.01
.03
.02

Significant differences, p< 0.001; p <0.01; p< 0.05

Furthermore Diener and Kim (2003) found that boys were higher with regard to externalizing
behaviour measures while girls were scored higher in prosocial behaviour rating. Likewise,
Kjobli and Ogden (2009) study that found girls demonstrated less externalizing problem behavior and more socially competent than boys. A Study conducted by Trommsdorff et al
(2007) demonstrated that German boys expressed significantly less sympathy than girls; also
boys showed a lower intensity of prosocial behaviour than girls but this result was marginally
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significant. Laing and Chazan (1984) reported gender differences whereby boys are more active than girls, also Moore and Lippman (2005) indicated that preschool boys engage in more
active and rough play, whereas girls are more likely than boys to comfort, share, and be helpful to others. Girls’ play is less violent and less varied than boys’ (Haslett & Samter., 1997).
A previous study showed that girls’ interaction has more verbal emotional content than boys’
does (Dunn et al., 1987; Gurian et al., 2008; Wolf et al., 1984).
No gender differences were found on social skills at pre-testing reported by parents in the present study, as can be seen in the table 21. Also the results only show significant gender differences in the post-tests on social withdrawal (t=1.801; p= .08) and total internalizing problems,
(t=1.752; p=.09). Boys cored, however, significantly higher than girls, see table 22 and figure
38.
Table 22: Gender differences on social competencies post-test parents reported Exp N=27

PKBS-2

Social cooperation
Social interaction
Social independence
Social skills total
Self–centred/explosive
Attention problems/overactive
Antisocial/aggressive
Total externalizing problems
Social withdrawal
Anxiety/somatic problems
Total internalizing problems
Problem behaviour total

Boys(14)

Girls(13)

Mean

Std

Mean

Std

T

P

28.0
25.7
29.9
83.7
11.7
9.3
5.0
26.2
4.7
7.2
11.9
38.1

4.21
5.06
10.1
17.4
6.3
5.7
4.7
15.1
4.1
5.3
9.2
23.4

28.7
26.6
29.0
84.4
10.7
8.7
3.3
22.8
2.3
4.3
6.7
29.6

3.98
3.59
3.34
9.6
4.4
4.4
2.6
10.8
2.2
3.4
5.4
15.4

-.441
-.575
.314
-.136
.480
.294
1.181
.658
1.801
1.612
1.752
1.107

.66
.57
.75
.89
.63
.77
.24
.51
.08
.12
.09
.27

Significant differences,p< 0.001; p <0.01; p< 0.05

In teachers’ reports indicating significant gender differences, girls have demonstrated better
social skills at both pre-test and post-testing whereas boys have had higher scores in problem
behaviour, see tables 23 and 24.

117

Results and discussion

Figure 38: Gender differences on social competences parents’ reported.

The results of the current study show only gender differences in post-test scores from teachers
and parents reports on social withdrawal; boys score higher than girls and no gender difference in social withdrawal. In pre-tests test from parents’ reports and pre-test reports from
teachers these findings are similar to studies conducted by Diener & Kim (2003) and Gimpel
& Holland (2003).
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Table 23: Gender differences in social competencies pre-test teachers reported Exp N=27

PKBS-2

Social cooperation
Social interaction
Social independence
Social skills total
Self–centred/explosive
Attention problems/overactive
Antisocial/aggressive
Total externalizing problems
Social withdrawal
Anxiety/somatic problems
Total internalizing problems
Problem behaviour total

Boys (14)

Girls (13)

Mean

Std

Mean

Std

T

P

24.3
16.2
24.2
64.9
8.4
10.9
4.7
24.1
6.1
5.7
11.9
36.0

5.4
4.6
5.6
13.2
7.2
4.9
4.4
14.4
4.1
3.9
7.7
19.6

28.0
22.4
28.3
78.8
5.1
6.5
2.0
13.7
4.3
5.7
10.0
23.8

5.8
6.6
10.8
19.4
4.2
4.3
3.3
11.3
2.9
2.9
5.1
14.3

-1.709
-2.817
-1.223
-2.182
1.413
2.443
1.773
2.064
1310
.012
.723
1.832

.1
.009
.23
.03
.1
.02
.08
.05
.2
.99
.47
.07

Significant differences, p< 0.001; p <0.01; p< 0.05

Furthermore Laing and Chazan (1984)) reported no gender differences in social withdrawal.
Internalizing problems tend to be less commonly diagnosed than externalizing problems in
early childhood (Diener & Kim, 2003). Merrell (2002) indicated that boys in the PKBS-2 gain
lower mean social skills scores and higher mean problem behaviour scores than girls. However, there is a significant gender effect for internalizing, and externalizing, behaviour problems, whereby at both time, girls showed better behaviour than the boys (Lobo & Winsler,
2006).
Table 24: Gender differences on social competencies post-test teachers reported Exp N=27
PKBS-2

Social cooperation
Social interaction
Social independence
Social skills total
Self–centred/explosive
Attention problems/overactive
Antisocial/aggressive
Total externalizing problems
Social withdrawal
Anxiety/somatic problems
Total internalizing problems
Problem behaviour total
Significant differences p< 0.001; p <0. 01; p< 0. 05

Boys(14)

Girls(13)

Mean

Std

Mean

Std

T

P

26.9
20.7
24.6
72.2
7.6
8.7
5.0
21.6
5.0
4.3
9.4
31.0

3.3
4.1
4.9
10.8
5.8
5.5
4.1
13.3
3.4
2.5
5.3
16.2

31.
26.
28.
87.
2.7
3.2
.76
6.7
2.4
4.3
6.7
13.5

3.4
4.6
3.8
10.8
4.0
2.6
1.6
7.2
3.0
4.6
6.9
13.6

-3.758
-3.475
-2.270
-3.520
2.494
3.351
3.330
3.562
2.06
.035
1.123
3.024

.001
.002
.03
.002
.02
.003
.003
.002
.04
.97
.27
.006
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The gymnastics program influences boy’s behaviour, as can be seen from the means in tables
25 and 27. Parents reported some of the problem behaviour scores for boys, which decreased
after the program, for example self–centred/explosive (t=-2.416; p =.03), antisocial/aggressive
(t=-2.065; p=.05), total externalizing problem (t=-2.478; p=.02), and total-problem behaviour
(t=-2.435; p=.03) decreased. The results also indicate significant increases in social cooperation (t=2.078; p=.05), teachers reported shows prosocial increased of social cooperation
(t=1.894; p=.08), social interaction (t=2.793; p=.01) and social skills total (t=1.907; p=.07).
Girls demonstrate an improvement of social skills in both teachers’ and parents’ reports. Social cooperation (t=2.155; p=.05), social interaction (t=2.142; p=.05), social skills total (t
=1.977; p= .07) were improved in scores reported by parents and in scores reported by teachers on social cooperation (t=2.155; p=.05), social interaction (t=2.142; p =.05).

Table 25: Social competencies raw score means and standard deviations for boys pre and
post test parents reported N=14, Experimental Group

PKBS-2

Social cooperation
Social interaction
Social independence
Social skills total
Self –centred/explosive
Attention problems/overactive
Antisocial/aggressive
Total externalizing problem
Social withdrawal
Anxiety/somatic problems
Total internalizing problem
Total-problem behaviour
Significant differences, p< 0.001; p <0.01; p< 0.05

Post
Mean

Std

28.0
25.7
29.9
83.7
11.7
9.3
5.0
26.2
4.7
7.2
11.9
38.1

4.21
5.06
10.1
17.4
6.3
5.7
4.7
15.1
4.1
5.3
9.2
23.4

Boys(Exp)
Pre
Mean
Std
26.2
26.2
26.8
79.3
15.8
11.2
6.6
33.7
5.5
9.2
14.7
48.5

3.9
4.8
4.0
11.3
6.7
3.0
3.5
10.6
4.7
4.6
8.2
17.8

T

P

2.078
-.487
1.415
1.292
-2.416
-1.413
-2.065
-2.478
-1.128
-1.513
-1.764
-2.435

05
.63
.18
.21
.03
.18
.05
.02
.28
.15
.10
.03
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Table 26: Social competencies raw score means and standard deviations for girls pre and
post test parents reports N=13 Experimental

PKBS-2

Post
Mean
Std
28.7
26.6
29.0
84.4
10.7
8.7
3.3
22.8
2.3
4.3
6.7
29.6

Social cooperation
Social interaction
Social independence
Social skills total
Self –centred/explosive
Attention problems/overactive
Antisocial/aggressive
Total externalizing problem
Social withdrawal
Anxiety/somatic problems
Total internalizing problem
Total-problem behaviour

3.98
3.59
3.34
9.66
4.45
4.47
2.62
10.8
2.29
3.45
5.44
15.4

Girls (Exp)
Pre
Mean
Std
26.3
24.6
28.3
79.4
12.0
8.2
3.6
23.9
3.3
5.4
8.8
32.7

4.75
3.52
3.40
10.1
5.76
4.16
3.73
11.8
2.18
2.87
4.68
15.7

T

P

2.155
2.142
.704
1.977
-1.280
.756
-.375
-.504
-1.842
-1.244
-1.651
-1.087

.05
.05
.49
.07
.22
.46
.71
.62
.09
.23
.12
.29

Significant differences, p< 0.001; p <0. 01; p< 0. 05

Also social withdrawal scores show decreases (t=-1.842; p=.09) in the scores reported by parents, also total problem behaviour (t=-1.894; p=.08), total externalizing problems (t=-1.942;
p=.07) and overactive (t=-2.743; p=.01), scores teachers’ reports were decreased as can be
seen from the means in tables 26 and 28.
Table 27: Social competencies raw score means and standard deviations for boys pre and
post test teachers reports N=14, Experimental
Boys(Exp)
PKBS-2

Post
Mean
Std

Social cooperation
Social interaction
Social independence
Social skills total
Self –centred/explosive
Attention problems/overactive
Antisocial/aggressive
Total externalizing problem
Social withdrawal
Anxiety/somatic problems
Total internalizing problem
Total-problem behaviour
Significant differences, p< 0.001; p <0.01; p< 0.05

26.9
20.7
24.6
72.2
7.6
8.7
5.0
21.6
5.0
4.3
9.4
31.0

3.3
4.1
4.9
10.8
5.8
5.5
4.3
13.3
3.4
2.5
5.3
16.2

Pre
Mean
Std
24.3
16.2
24.2
64.9
8.4
10.9
4.7
24.1
6.1
5.7
11.9
36.0

5.4
4.6
5.6
13.2
7.2
4.9
4.4
14.4
4.1
3.9
7.7
19.6

T

P

1.894
2.793
.240
1.907
-.509
-1.749
.265
-.755
-1.154
-1.267
-1.290
-1.031

.08
.01
.81
.07
.62
.10
.79
.46
.26
.22
.22
.32
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Table 28: Social competencies raw score means and standard deviations for girls pre and
post test teachers reports N=14, Experimental
Girls (Exp)
PKBS-2

Post
Mean

Std

31.
26.
28.
87.
2.7
3.2
.76
6.7
2.4
4.3
6.7
13.5

3.4
4.6
3.8
10.8
4.0
2.6
1.6
7.2
3.0
4.6
6.9
13.6

Social cooperation
Social interaction
Social independence
Social skills total
Self–centred/explosive
Attention problems/overactive
Antisocial/aggressive
Total externalizing problem
Social withdrawal
Anxiety/somatic problems
Total internalizing problem
Total-problem behaviour

Pre
Mean
Std
28.0
22.4
28.3
78.8
5.1
6.5
2.0
13.7
4.3
5.7
10.0
23.8

5.8
6.6
10.8
19.4
4.2
4.3
3.3
11.3
2.9
2.9
5.1
14.3

T

P

2.389
2.122
.065
1.335
-1.455
-2.743
-1.348
-1.942
-1.608
-1.077
-1.469
-1.894

.03
.05
.94
.20
.17
.01
.20
.07
.13
.30
.16
.08

Significant differences, p< 0.001; p <0.01; p< 0.05

4.6 Research Question 5
This question examined the relationship between motor capabilities and social skills, and
problem behaviour. To investigate the associations between motor capabilities in kindergarten
and social behaviour Pearson correlations were used to compute these relationships between
two sets of variables. The results indicate that there were significant associations between motor capabilities and social behaviour variables. Coordination MLS4 inserting pins test raw
scores “Stifte einstecken” according to parents’ reports is correlated negatively with total social skills5 (r=.36; p=.00) and social cooperation (r=-.44; p=.00) and correlated positively with
attention problem overactive6 (r=. 27; P=. 04). According to reports by teachers, Coordination
MLS inserting pins test raw scores is also negatively correlated with social total (r=-.40;
p=.002), social independence (r=-.35; p=.009), social interaction (r=-.31; p =.02) and social
cooperation (r=-.38; p=.004). The results show that better social skills scores are associated
with better eye–hand coordination ability. Children with attention problems do not perform so
well with regard to coordination ability.

4

Lower MLS (Stifte einstecken) MLS inserting pins test scores indicate greater levels of coordination.
Higher social skills scores indicate greater levels of social adjustment.
6
Higher overactive scores indicate greater levels of attention problems.
5
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Balancing standing on one leg7, according to the raw scores in teachers’ reports negatively
correlated with total social skills (r=-.39; p=.003), social cooperation (r=-.37; p=.006), social
independence (r=-.30 p=.02), social interaction (r=-.34; p=.01). This means that better social
skills correlated with better balance ability. Children with better social adjustment can perform better on balance ability. These results are presented in tables 29 and 30. Furthermore,
the results show that raw scores for muscular endurance push-up8 can be positively correlated
with total social skills (r=.35; p=.009), social cooperation (r=.37; p=.005), social independence (r=.27; p= .04 ), but negatively with regard to total problem behaviour9 (r=-.31 :p=.02),
self–centred/explosive (r=-.38; p=.004), attention problem overactive (r=-.36; p= .007 ) and
total externalizing problem (r=-.35 ; p= .00), as reported by parents.
Balancing backward 6cm as reported by teachers is positively correlated with total social
skills (r=.42; p=.002), social cooperation (r=.36; p=.006), social independence(r=.31; p=.02)
and social interaction (r=.39; p=.003), it is also negatively correlated with social withdrawal10
(r=-, 30; p=.02). Balancing backward 4.5cm11 is also positively correlated with total social
skills (r=.40; p=.003), social cooperation(r=.39; p=.003), social interaction (r=.41; p=.002),
and negatively correlated with social withdrawal (r=-.33; p= .01), total internalizing problem
(r=-.27; p=.04). In addition, Agility12 is positively correlated with total social skills (r=.28; p =
.03) and social cooperation (r=.30; p=.02) as reported by teachers see table 30. Reaction
time13 as reported by teachers is negatively correlated with raw scores for social cooperation
(r= -.28; p=.04), social independence, (r=-.28; p=.03) and social total (r= -.27; p=.04), but
positively correlated with social withdrawal raw scores (r=.30; p=.02). The current study results reveal that better reaction times are associated with greater social skills. In contrast children with social withdrawal problems face difficulties in terms of reaction time. Hay &
Missiuna (1998) and Buss et al. (1980) indicated that motor skills may be related to selfefficacy of confidence in physical activity. A study conducted by Piek and colleagues (2008)
found that the motor ability of preschool children was positively related to the child’s emotion
comprehension.

7

Lower scores for standing one leg indicate greater levels of static balance.
Higher push-up scores indicate greater levels of muscular endurance.
9
Higher problem behaviour scores indicate greater levels of problem behaviour.
10
Higher social withdrawal scores indicate greater levels of withdrawal problem.
11
Higher backward scores indicate greater levels of dynamic balance ability.
12
Higher strength endurance side/jump frequencies 15s scores indicate greater levels of agility.
13
Lower reaction time scores indicate greater levels of reaction time ability
8
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Also studies on children with developmental coordination disorder (DCD) found that poor
motor coordination is associated with low self-esteem and loneliness (Piek et al., 2000;
Schoemaker & Kalverboer, 1994; Skinner & Piek, 2001). It is important to mention that autistic child suffer from a lack of social interaction and rapid coordination (Baron-Cohen, 2002;
Belmonte et al., 2004). These characteristics cognitive can be explained some relationships
between social behaviour and motor capabilities in the normal and abnormal brain.
The current study investigated the relationship between motor capability and social skills,
problem behaviour on normal children who have typical, general, and routine social competences. The current results provide support for the findings researched by Cummins et al.
(2005), Piek et al. (2000), Schoemaker & Kalverboer (1994) and Skinner & Piek (2001).
Cummins et al (2005) observed that children with motor coordination problems are less accurate and slower in responding to facial emotion cues. This study has shown that children with
greater social competences perform better on motor capabilities, while children with higher
levels of problem behaviour perform less well on motor capabilities.
These correlations were only observed in all participations during the pre-tests, in both the
control and experimental groups. In addition to this, there were no significant correlations between motor capabilities and social behaviours found after controlling for age and gender.
The discussed relationships were observed without controlling age or gender.
The purpose of this question was to examine the relationship between motor capabilities and
social behaviours in order to understand the relationship and how it could lead to the development of more effective strategies for increasing motor abilities measures in young children.
The researcher recommends further investigation into the relationship between motor capability and social-emotional development in preschool-age children, because of the limited sample size.
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Table 29:: Correlation between social competences and motor capabilities N=54 as reported by parents

125

Results and discussion

Table 30: Correlation between social competences and motor capabilities N=54 as reported by teachers
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4.7 Research Question 7
This question examined the differences in motor capabilities according to left or right handedness. To address this question Mann-Whitney U was used to find the differences in the performance of (49) right-handed and (5) left-handed children in terms of reaction time and
coordination variables, because the sample sizes – right-handed and left-handed - were not
equal. The result indicated that there were no significant differences found between righthanded and left–handed except in terms of reaction time where the left-handed children performed better than right-handed (z=-2.048; p=.04), see table 31. The study conducted by
Nicolas et al. (2006) demonstrated significant handedness effects, and suggested that lefthanded individuals tend to have more efficient hemispheric interactions. Dane and Erzurumluoglu (2003) found that in handball players, the left-handers were superior over the righthanders. They observed that left-handed people were faster than right-handed people when the
test involved the left hand, but that there was no difference between the reaction times of the
right and left-handers when using the right hand.

Table 31: Performance differences in children’ handedness

Mann- Whitney U

Items

Mean
Righ
Left
t(49)
(5)

z

Asymp
.Sig

Reaction time

28.9

13.8

-2.048

.04

Coordination MLS Lines failure

28.2

20.2

-1.090

.27

MLS lines failure time

28.4

18.6

-1.328

.18

MLS total time
Coordination MLS inserting pins

27.8

24.6

-.433

.66

26.9

32.6

-.761

.44

Peters and Ivanoff (1999) concluded that the preferred hand was generally fast. However the
study conducted by Bryden (2002) did not found any differential effects of task difficulty on
the overall movement times of the two hands. The current study investigated the performance
differences of handedness in preschool children and due to the fact that previous studies did
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not match preschool age. Researchers suggested that the differences in handedness of young
children needed to be investigated.
To conclude, this chapter has illuminated the main results of the study and discussed them
with reference to each sub-aim and question. It also compared the current results with the results of other related studies. A general discussion and an outlook to future prospects will be
provided in the next chapter.
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5 Summary
5.1 Discussion
The current study has examined the effectiveness of using a gymnastics educational program
for improving the motor capabilities, social competence and behaviour of at-risk German preschoolers. The study has shown that children who participated in the gymnastics program
made significant gains in both their motor capabilities, and social skills, while significant reductions in levels were observed in terms of their behaviour problems over the course of the
program. Overall there was a great improvement in dynamic balance, agility, flexibility, explosive power and muscular endurance capabilities. A small improvement on body mass index was observed. There was no improvement or change in reaction time and coordination
abilities of the experimental group. The researcher strongly believes that maturation plays the
main role in child development, especially in terms of reaction time and coordination, but
practice contributed to the development of motor capabilities and influenced the individual
differences in children's scores. These findings are supported by many researchers who found
that the majority of motor capabilities improved with age (Bös et al., 2009; Gallahue & Ozmun, 2006; Malina et al., 2004; O’Brien & Hayes, 1995; Kiselev et al., 2009; Spodek & Saracho, 2006). Others researchers have added that physical activity can contribute to the
development of motor capabilities (Alpert et al., 1990; Beisman, 1967; Brown et al., 1981;
Derri et al., 2001; Everke, 2009; Fotiadou et al., 2002; Kostić et al., 2003; Ramsay et al.,
1990; Zachopoulou et al., 2006; Živčić et al., 2008). There are also other empirical arguments
stating that physical activity might be used to reduce BMI during preschool age. This is supported by some researchers (Fitzgibbon et al., 2005; Klesges et al., 1995; Pica, 2008), but not
by others (Reilly et al., 2006). The present study provides strong scientific support for the utility of educational gymnastics, fundamental movement skills and music programs in early
childhood motor development. Findings also suggested that physical activity - gymnastic
skills - may be of benefit to children in their ongoing social interaction with others as these
children have more opportunities to detect the emotional states of others. Environment, practice and information guided the child’s behaviour. The results have shown that there was great
improvement in social cooperation according to both parents’ and teachers’ reports with different effects.

129

Summary

There were differences between teachers and parents, with teachers rating their children more
positively than their parents. This conclusion was similar to the expectations of Merrell
(2002) and Epps et al. (2003) who found differences in the reports from teachers and parents.
Overall, social skills were improved and problem behaviour were generally decreased according to both parents’ and teachers’ reports. These findings are also supported by Lobo and
Winsler (2006). In addition to this, many researchers have revealed that physical activity can
contribute and have a positive effect on self–esteem, mood and feelings and can decrease aggressiveness and lower anxiety and depression (Alpert et al. 1990; Armstrong, 1984;
Donaldson & Ronan, 2006; Ekeland et al. 2004; Gruber, 1986; Littleton & Engebretson,
2002; Trulson, 1986).The current study found small gender differences in motor capabilities
in pre-tests only in terms of dynamic balance and explosive power. This difference seems to
disappear after children took part in the exercise program; girls can perform somewhat
equally as well as boys providing they are given the opportunity to practice. Indeed it is not
clear whether the gender difference in motor capabilities is biologically based or if it is environmentally determined. Some previous studies reported that boys perform better than females in standard tests of speed, power and coordination, vertical jump, standing long jump,
muscular endurance and agility, whereas girls perform better with respect to flexibility (Malina et al., 2004). The results indicated that boys scores higher on problem behaviour than
girls, whereas, girls are better in prosocial skills. This finding is similar to previous studies
(Diener & Kim 2003; laing & Chazan, 1984; Merrell, 2002; Moore& Lippman, 2005; Papatheoodorou, 2005; Trommsdorff et al., 2007). Girls’ brains are more attuned to emotive processing, they want to socialize verbally in group partner work, whereas boys social interaction
while instructions are being provided is useful for keeping the male brain from becoming
bored or going into a rest state (Gurian et al., 2008). However, this difference was seen before
and after the program. After four months’ practice did not play role to reduce such these differences.
Children need to move to play to burn their extra calories if they do not take part in play; they
seek other ways of burning calories. This seeking may include bothering behaviour whereby
they either bother themselves or others. Psychosocialists have been recognized that children
will develop a scene of guilt and failure if they are not allowed to learn and explore their capabilities. Buss et al. (1980) found that the more-active children were more energetic and
restless and less shy, than their less-active peers. Therefore, exercise provides a good opportunity to remove such problem behaviour during preschool ages. Figure 39 explains how practice and exercise may contribute to greater motor capabilities and social adjustment changes,
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and also decrease problem behaviour
beha
at preschool ages. Practice and physical exercise can
reduce gender differences on motor capabilities but not in social and problem behaviour.

Improve Motor
Capabilities

Reduce
Gender
Differences

Improve Social
adjustment

Reduce Problem
behaviour

exercise & practice

Figure 39:: Physical exercise influences on motor capabilities, social skills, probpro
lem behaviour and gender differences in preschool children.

Bar-Haim and Bart (2006) and Jakob and Dickerscheid (1976) studies tried to examine the
relationship between motor abilities
abilities and social competences. Their results indicated significant associations between motor development and social scores. The results of the present
study have shown significant associations between motor capabilities and social skills probpro
lem behaviour in normal preschool children. These associations indicate that better social
skills scores are associated with better eye–hand
eye hand coordination ability. This means that children
with attention problems perform less well on coordination ability. These findings are supported by Piek and colleagues (2008), who found that motor ability in preschool children was
positively related to the child’s emotion comprehension and Jakob and Dickerscheid (1976)
found a positive relationship between motor development and social scores. Also studies conco
ducted by Cummins et al.,., 2005; Piek et al., 2000; Schoemaker & Kalverboer, 1994; Skinner
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& Piek (2001) reported poor motor coordination associated with low self-esteem and loneliness. In the current study significance positive association was found between balance, muscular endurance, agility, reaction time and social skills. In addition to this better muscular
endurance, balance and reaction time were positively associated with less problem behaviour.
This is the first study (to my knowledge) to observe an increase in social withdrawal negatively associated with reaction time ability. Children with social withdrawal problems perform
do not perform so well in terms of reaction time. Previous studies found that highly anxious
children tend to have slower reaction time. The current study did not observe such findings.
Finally the present study has revealed that left-handed children were better than right-handed
children with respect to reaction time ability. This finding is supported by Dane and Erzurumluoglu (2003). The only explanation for that is the right hemisphere which is connected to the
left side of the body gathers information more from images than from words and looks for
patterns (Sousa, 2006). The reaction time test that used in current study was involved more
images than words. However, the researcher suggests that differences in the handedness of
young children needs to be further investigated.

5.2 Future prospects


The gymnastics program had a positive effect on the children’ developments. They enjoyed
the activities, they learned, and improved their capabilities. It may help the teachers of young
children to deal with their children especially in terms of physical education classes.



Possible samples could be included for example younger children with special needs such as
deaf children and children with different cultural backgrounds. Different groups of children
may utilize this type of program.



Different kinds of sport exercises such as dancing, swimming, and football, could be involved
in such programs instead of gymnastics skills.



Regarding this particular intervention, the duration of the program should be extended to
maximize its possible positive effects. The researcher recommends further investigation into
the relationship between motor capability and social-emotional development in preschool-age
children with a large sample size.

To sum up it was hypothesized that participants in the gymnastics educational program group
will exhibit a significantly greater development improvement form than participants in the
control group. Overall, the hypotheses have been supported and the results have paralleled the
findings of previous research.
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A research effort such as this examines the ever-growing field of preschool education, in particular preschool movement education. Quality and quantity instruction is necessary to assist
children in becoming competent and confident movers and to function well pro-socially.
Children deserve and need a good start preschool and early education programs and educators, parents and administrators can make the necessary decisions to ensure high quality experiences and programs for preschool children to promote child development. Finally it is
important to observe our children at the beginning and plan a good physical activity for them
to avoid problem behaviour which can appear at the preschool age and to increase social and
motor capabilities. This strategy can help to save the time and effort that parents and caregiver
could be spent seeking treatment. So, the most beneficial way to avoid such problem behaviours is prevention.
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I
II
III
IV
V
VI
VII
VIII
IX
X
XI
XII
XIII
XE

PKBS-2 German Form (Vorschule und Kindergarten Verhaltens Skalen)
PKBS-2 Preschool and Kindergarten Behavior Scales
Motorik’Module test battery (MoMo)
Perzentile für den Body Mass Index (in kg/m²) von Jungen im Alter von 0 bis 18
Jahren (Boys)
Perzentile für den Body Mass Index (in kg/m²) von Mädchen im Alter von 0 bis 18
Jahren (Girls)
Review of physical exercise and self-esteem studies in children and young people
Test items which were used from the original ‘Motorik’ Module test battery (MoMo)
Converting Social Skills Subscale Raw Scores o Standard Scores, Percentile Ranks,
and Risk Levels
Converting Problem Behavior Subscale Raw Scores o Standard Scores, Percentile
Ranks, and Risk Levels
Converting Composite Scores to Composite Standard Scores
Converting Composite Scores to Percentile Ranks and Risk Levels
Converting Supplemental Problem Behavior Subscale Raw Scores to Standard Scores,
Percentile Ranks, and Risk Levels
Pro.ed an International Publisher Permission
Intervention Program (DVD)
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Appendix (I)

Sportwissenschaft
Im FB Geschichte und Soziologie
Prof. Dr. Alexander Woll
Telefon: 07531/88-2629/3651
07531/88
Telefax :07531/88-4641
:07531/88
E-Mail:alexander.woll@uni
Mail:alexander.woll@uni-konstanz.de
Aida Al-Awamleh
Awamleh
E-Mail:Aida.Al
Mail:Aida.Al-Awamleh@un-konstanz.de

Liebe Eltern/ Liebe Erzieherinnen
In einer wissenschaftlich Studie möchten wir den Einfluss von sportlicher Betätigung auf das SozialverSozialve
halten von Kindern untersuchen .Die Untersuchungen werden an der Universität Konstanz von Frau Aida
Al-Awamleh
Awamleh .im Rahmen ihres Promotionsstudiums durchgeführt. Mit diesem Brief möchten wir Sie
über die Studie informieren
formieren und zugleich ganz herzlich einladen, daran teilzunehmen.

Voraussetzungen zur Teilnahme
nahme an der Studie sind, dass
 Ihr Kind ist zwischen drei und sechs Jahre alt.
 Sie sind lange als drei Monate erziehungsberechtigt.
 Ihr Kind besucht den Kindergarten/die Vorschule seit mehr als drei Monate.

Ablauf :
Die teilnehmenden Lehrerinnen füllen Auswertungsbögen jeweils aus. Der Zeitaufwand beträgt ca.15
Minuten, Sie brauchen nur den Vornamen des Kindes eintragen.
Die ausgefüllten Bögen geben Sie bitte bis 21 Januar wieder im Kindergarten, in der Vorschule ab.
Die erhobenen Daten werden von uns streng vertraulich behandelt und ausschließlich zu WissenschaftliWissenschaftl
chen Zwecken verwendet. wenn Sie Interesse haben, informieren wir Sie noch Abschluss der U
Untersuchungsreihe gerne über das Gesamtergebnis.
Haben wir Ihr Interesse geweckt?
Wir würden uns freuen, wenn Sie Lust hätten, mitzumachen und uns die entsprechenden Daten zur Ve
Verfügung zu stellen. Für weitere Rückfragen stehen wir Ihnen gerne zur Verfüg
Verfügung
ung
Mit freundlichen Grüßen
Aida Al-Awamleh

