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I INTRODUCTION

A child grows not just in biological terms but also develops in many different ways.
From the early stages of our life, we become stimulated by various sources of influence
and via a range of activities that we undertake. A child learns the world through the senses
— by touching things, seeing them from different angles and perspectives, and listening to
the surrounding voices and sounds that the world generates. The child also learns first acts
of movement literacy trying to control the neuromuscular machinery of his body. It takes
many repetitions of specific movements for the child to perform a particular activity with
the level of accuracy that they will need when grown-up; therefore, early childhood is the
suitable period for mastering those movement skills. Sensomotoric stimulation happens
almost at every single second of a child’s life — the body’s proprioception is awakening all
the time, recording incoming data of the movements, range of angles, level of power
applied, speed, and accuracy that activity generally requires.

Later, but still, in early childhood, a little help can be found in the play and physical
movements the child performs and in the equipment that the child uses for those activities.
The toy business is a lucrative one, but it provides children (and their parents or
educational authorities) with a range of very useful and specially designed educational
devices, which when used in the educational context and for educational purposes, can
foster the learning process, not just in terms of physical literacy (from hand manipulation
to hand-to-eye coordination, to special orientation), but also by stimulating cognitive
functions (like memory, attention, concentration), as well as some educational needs (like
recognizing letters, numbers, spelling, or simple mathematical operations). Most of these
situations happen in simple play, where children, first on their own, then together with
peers, create their magical world of a parallel reality. The magical world of sport is
governed by unique rules and fantasy-like fables, where anything can happen, and it all
depends on the child’s creativity. This creative thinking plays the most critical role in that
phase of a child’s development.

So, for the study described in this thesis, it is the physical, physiological,
psychological, and cognitive factors that are the most influential ones and play the most
significant role in the overall sound development of the child. These factors will be

analyzed in detail in the introductory part of the thesis. This is needed so that the reader



understands the context of the study and the theoretical framework of the research, which
aims at looking for new potential ways of enhancing the learning process. This is done by
using specially designed educational equipment called Brainballs, a set of 100 colorful
balls with alphabet letters and mathematical numbers printed on them, used in specially
designed tasks via the Brainball method.

1.1 The role of physical activity and exercise in children’s development

Physical activity is a fundamental aspect of a growing child as it supports optimal
growth, physical development, and psychological health (Haskell et al., 1985). Many
researchers agree that physical activity and exercises play an essential role in a child's
development. Physical activity not only benefits children's physical health but also
improves their brain and emotional function (Maghan, 2016; Chaddock et al., 2010).

The role of physical activity and exercise on physical development and bodily
functions.

Physical activity involves the movement of the body. It could be daily activities,
physical exercise, sports, games, exercises, or even housework. In children, fun and
enjoyable games and practices are some of their favorite physical activities. Children
participate in games naturally and enthusiastically. Fundamental motor skills (FMS) and
bodily functions can easily be formed and developed through these activities (Cliff et al.,
2009; Korbecki, 2019). It has been shown that there are positive relationships between
fundamental motor skills, physical activities, and exercises that children participate in.
Children regularly participate in physical activities, exercises, and games to help develop
fundamental motor skills. These fundamental motor skills are considered an essential
element of motor ability and represent the prerequisites for practicing advanced physical
and athletic activities (Gallahue & Ozmun, 2006). Fundamental motor skills include two
types: locomotor skills (running, galloping, skipping, hopping, sliding, and leaping), and
object control skills (throwing, catching, bouncing, kicking, striking, and rolling) (Sgro et
al., 2017; Haywood & Getchell, 2005). Children who are competent in basic motor skills
have the foundation for forming more specific and general skills. It not only helps children
engage and confidently participate in physical and sports activities but also leads to the
prevention of weight-related diseases, which is a critical step to ensure that children can
engage in long-term physical activity (Haywood & Getchell, 2005; Walkley et al., 1996).



Many researchers have also demonstrated a variety of health benefits related to
physical activity in children. There are clear examples of scientifically proved evidence
that regular physical activity enhances the strength of bones and muscles, improves blood
circulation and cardiovascular health while reducing the risk of chronic diseases such as
(cardiovascular disease, diabetes, cancer, obesity, and metabolic syndrome) (Boreham &
Riddoch, 2001; Strong et al., 2005; Janssen & LeBlanc, 2010). Exercise also increases
serotonin levels, endorphins, and melatonin, which increase positive emotions (Conyers &
Wilson, 2015). In Italy, the researchers implemented an intervention by incorporating two-
hour-weekly physical education (PE) classes into the school curriculum, designed and
supervised by professionals with expertise in physical education and sports science. After
eight months of implementation, research showed that promoting physical activity in a
school environment can help children of primary school age be healthier, physically,
mentally, and psychologically (Pippi et al., 2020).

In Poland, researchers from the Wroclaw University of Health and Sport Sciences
have been seeking for the effects of children’s participation in PE classes with educational
balls Eduballs/Brainballs on their development. They have proven that fun physical
activity, games, and exercises along with educational balls have a positive effect on the
development of students both physically and mentally (Rokita, 2008; Cichy & Rokita,
2012; Rokita et al., 2017). Studies have also shown that participation in physical education
integrated with educational balls had some positive influence on physical fitness, motor
coordination, and eye-hand coordination, although there were no statistically significant
differences between experimental and control groups (Krajewski, 2007; Rokita, 2008;
Cichy & Rokita, 2012; Rokita & Krysmann, 2011). However, it is worth noticing that
integrating physical education with Eduballs/Brainballs did not have a negative impact on
physical fitness and motor coordination either. Additionally, the implementation of
educational balls had a positive impact on temporal-spatial orientation (Rokita &
Kaczmarczyk, 2011), although significant improvements in the experimental group were
limited to the "Run to 5 gates” test (Wawrzyniak, 2016; Rokita et al., 2018a).



The role of physical activity and exercise on brain functions and academic
achievements

In addition to its health and wellness benefits, many studies have shown that
regular physical activity is beneficial for children's brain function development. A survey
of the relationship between physical activity and motor and cognitive function in young
children (Fisher, 2009) has shown that physical activity leads to brain structure and
function changes. These changes include increased blood flow in the brain, increased
euphoria levels, and stimulation of brain development. One of the most critical brain
functions that can predict academic success is memory. According to Chaddock et al.
(2010), exercise increases blood flow and connection in the hippocampus, a critical
memory formation, and consolidation region. This finding suggests that there is a positive
relationship between physical activity and academic performance. Children who regularly
participate in physical activity will help enhance memory function, thereby creating more
success in learning than sedentary children. Chaddock-Heyman et al. (2015) also stated
that students at higher fitness levels have superior performance on tasks that challenge
working memory and standardized tests of mathematics and reading relative to less fit
students.

Neurogenesis is the process by which new nerve cells are formed in the brain.
Conyers and Wilson (2015) believe that physical activities enhance this process while
creating connections between neurons in response to learning and sensory input, known as
experience-dependent synaptogenesis. Neurogenesis is crucial because it activates the
higher-order cognitive functions in the brain, which is essential for monitoring,
maintaining, and strategizing higher-level cognitive abilities that enhance academic
performance. Many processes in the brain occur when the body is engaged in physical
activity, and the more students are exposed to these activities, the more these functions will
continue to increase. There is also evidence that the prefrontal cortex may function more
efficiently after engaging in physical activity programs (Maghan, 2016).

Many researchers have also demonstrated that physical activity and exercises
positively affect cognitive function in children (Etnier et al., 1997; Sibley & Etnier, 2003).
Budde et al. (2008) has shown that attention and concentration are enhanced following

acute bouts of either coordinative exercise or formal sport lessons provided in physical



education classes in adolescent children. One hundred and fifteen healthy teenagers aged
13-16 years from an elite performing school were randomly assigned to an experimental
group and a control group and tested for attention and concentration. Both groups
performed the attention and concentration test after a regular school lesson (pre-test), after
10 minutes of joint exercise (experimental group), and a standard sports lesson (control
group). Both groups have significantly improved attention and concentration performance
from pre to post-test. However, the experimental group was more effective at completing
the focus and attention task than the control group. The experimental group can activate
the parts of the brain responsible for attention and focus.

A comprehensive review study by Tomporowski et al. (2008) conducted
concerning exercise and children's intelligence, cognition, and learning achievement, found
that the overall effect size of 0.32 that physical activity was significantly related to
improved cognition in children. The type of exercise training did not appear to matter;
Positive effects were found following resistance training, motor skills training, physical
education interventions, and aerobic training programs. The effect of physical activity was
greatest for middle school and young elementary-age children (ES = 0.40). Further,
physical's activity effect on cognition was task-dependent. Effect size was largest for tests
of perceptual skills (ES = 0.49), followed by 1Q (ES = 0.34), achievement (ES = 0.30), and
then math tests (ES = 0.20) and verbal tests (ES = 0.17). The authors also concluded that
systematic exercise programs could indeed enhance the development of specific types of
mental processing known to be important in meeting the challenges encountered both in
learning and throughout life.

The benefits of physical activity and exercise on brain function and cognitive
function have led to a high correlation of academic achievement in children. There were
many studies conducted to examine the effects of physical activity and exercise on student
performance. Most researchers show that physical activity positively impacts academic
performance, while others believe that there is no relationship between physical activity
and performance. In particular, there are no published studies that have found that time
spent in physical activity reduces educational goals (Bailey et al., 2013). Numerous studies
have shown that increased levels of physical activity help students maintain or improve

academic performance, even though classroom time has been reduced. A survey of the



relationship between physical activity and overall academic achievements was conducted
in France in the 1950s (Hervet, 1952). Researchers reduced the curriculum time by 26%,
replacing it with physical activity. The results showed that student performance did not
decrease; students were more active and diligent in their studies, had fewer disciplinary
problems, and were absent. Another study of the health effects of a daily physical activity
program was conducted on 10-year-olds in Adelaide, South Australia (Dwyer et al., 1983).
The researchers applied for a physical activity program during classroom instruction for 14
weeks (or 45-60 minutes a day). The results showed no evidence of any loss of academic
performance as measured by arithmetic and reading tests despite 45-60 minutes' loss of
formal teaching time each day.

Studies of the enhancement of physical activity and exercise-intensive exercises
during student learning have positively affected academic areas such as mathematics,
subjects that require concentration and memory. Students who were more physically active
in aerobic exercise showed higher success rates in math than in other areas of study.
Aerobic activities are related to cognitive function, response rate, working memory, and
attention (Desai et al., 2015; Chaddock-Heyman et al., 2015). Another study also found
that student achievements improved when vigorous physical activity was applied and
increased physical activity time during their school day (So, 2012). In Swedish
intervention program, Ericsson (2008) showed that increasing the number of exercise
lessons from 2 lessons per week to daily is associated with improved scores in math,
reading, and writing, even though none of these areas are covered in the extra lessons.

It is also interesting how children gain both language and numerical literacy.
Findings from the research indicate that children learn to count using their bodies (mainly
hands and fingers). Thus mathematical cognition is related to neural substrates of motor
action (Andres et al., 2008). This idea is supported by neuropsychological studies on
children and behavioral studies on the SNARC (the spatial-numerical association of
response codes) effect, a phenomenon of mental processing numbers on a numerical axis,
which reveals a strong relation between math and spatial cognition (Dehaene et al., 1993).
Moreover, neuroimaging studies also show that brain areas involved in arithmetic are
closely related to praxis representation brain network (Przybylski & Kroliczak, 2017).

Therefore, it is claimed that counting skills are rooted in bodily experiences, representing



the so-called idea of embodied mathematical cognition (Domahs et al., 2010; Klichowski
& Krdliczak, 2017).

An analogical situation has been observed with language skills. The language has
evolved from praxis, as well as it is embodied (Arbib, 2005). Neuroimaging studies
confirm that praxis and language depend on common cortical specialization, i.e., in a
similarly organized manner (Kroliczak et al., 2016; Kubiak & Kroliczak, 2016), or discuss
one of the most significant features of the human brain: the lateralization of functions such
as language, the use of gestures and the ability to produce and use of tools (Frey, 2008). As
a teaching-learning method, Eduball/Brainball proved its effectiveness in some aspects of
language writing skills (Naskret et al., 2018; Wawrzyniak et al., 2021).

1.2 Psychological and physiological characteristics of early primary school children

In the early years of life, children learn about their surroundings through their
instincts and senses. However, by the stage of elementary school (6-11 years old), children
approach the world through both reasoning and thinking. This is considered an important
stage in forming and developing in terms of physiology, psychology, and society of the
children. The process of formation and development has a profound impact on the
psychology and organs of the child's body, causing significant changes and changes in
important qualities. Therefore, educators and teachers need to fully understand the child's
body and correctly identify and master the child's developmental characteristics through
stages to best their support and provide the most accurate stimuli.

Psychological characteristics of children

At the primary preschool level, learning and playing activities significantly affect
the psychological life of children, creating a qualitative change in the psychological
structure.

Pupils can quickly adapt and absorb "the new" during this stage, as their "internal
hard drive" is relatively little loaded. However, the high concentration, intentional
memory, and attention ability have not been strongly developed; hyperactivity and emotion
are also clearly expressed but not always under control. Pupils remember things very
quickly and forget very soon; visual memory - symbolic development prevails over the
word - logic. Therefore, students at this time only pay attention to subjects that have



objects, vivid visuals, interesting, games exciting exercises (T6 & Nguyén, 1991; Lé et al.,
2008).

In the early grades of elementary school, pupils' perception is general, less detailed
and not so focused on details. The perception of things and phenomena usually occurs
when pupils are directly affected by various phenomena with their senses. Primary school
pupils' intentional attention is weak, and willpower is not strong enough to adjust attention
to the pace of the changes in the souring environment. Therefore, the use of teaching aids
is an important means to organize pupil's attention and perception. At the same time,
teachers should also have teaching methods that make class time engaging to attract pupils'
attention (Nguyén, 1995).

The thinking of elementary school pupils gradually shifts from visual concretely to
abstraction and generalization. In the early grades of elementary school, pupils often based
on specific and visual features to analyze, synthesize, and generalize their version of the
things and phenomena. Therefore, to stimulate positive cognitive activities, students must
interact, listen, and observe objects and phenomena in diverse and abundant ways.
Increases external impression acquisition with the various senses, making pupils' symbolic
world even more accurate; on that basis, schematic thinking appears and plays an
intermediate role to help develop thinking to a new step, giving rise to elements of logical
thinking. In these final grades of primary schooling, pupils usually have gotten rid of the
direct nature of perception, gradually becoming aware of the nature of things and
phenomena, reflecting the attributes and signs of essence into thinking (T6 & Nguyén,
1991; Lé et al., 2008).

Several psychological qualities such as independence, empathy, cooperation, and
discipline are also formed and developed. In order to educate these mental qualities, in the
teaching process, teachers need to create conditions for pupils to act in familiar
circumstances, to know for themselves to use familiar ways in new, but not unfamiliar
situations; the rules that children grasp are generalized, becoming the norm that regulates
their behavior in any situation (Nguyén, 1998).

The student's need to communicate with others, peers, and surroundings becomes a
strong need for children during this period. The emotions and emotional lives of the pupils

are pretty rich, diverse, and fundamentally positive. The pupils are usually surprised to



discovering new things in social relationships, unfamiliar to each other, but quickly caught
up with new friends and classmates. Children are proud of joining the team, proud of being
highly appreciated by their parents, teachers, or assigned to specific jobs. They start to
know how to control their mood and even hide their emotions when necessary. Primary
school pupils often have a carefree, cheerful attitude, making favorable conditions to
educate them on ethical standards and form essential intellectual qualities (T6 & Nguyén,
1991; Nguyén, 1998).

Children's linguistic abilities develop strongly in phonetics, vocabulary, and
grammar. During this period, pupils pronounce more and more correctly, and their
language is abundant. In addition to receiving the number of words, students have
understood the meaning of words and know how to use them in specific contexts and
individual cases. Understanding basic grammatical principles helps students develop more
vital oral and written skills (T6 & Nguyén, 1991).

Physiological characteristics of a child

At the beginning of primary school, children's bodies have had many new
developments. The height and weight significantly develop; the muscle and nervous
systems are strongly developed, but the skeletal and digestive systems are still incomplete.
Skeletal system

During this period, bones contain fewer minerals, more cartilage, and are in the
process of consolidation, so bones are soft, prone to warping and deformation. Most of the
joints have not yet formed. Large joints such as hip joints, knee joints, shoulder joints, and
elbow joints are formed first but are still very weak. Joints of wrists, ankles, fingers, toes
are formed after. In children, joints, tendons, and ligaments are still loose, so children are
susceptible to sprains and wrong joints (Phan, 2009; Bui, 2006).

Students' bones are soft and unstable, easily deformed, and warped when they hold
the wrong posture, repetitive wrong movements many times affecting posture, circulation,
respiration, and motor development - these distortions are difficult to repair in later years.
Therefore, teachers need to pay attention to correct the correct posture for children in the
teaching process, form a habit of movement, maintains a proper posture while walking,
standing, and sitting. At the same time, the teacher also needs to pay attention to the

amount of exercise, make the requirements suitable to the child's health, and gradually



10

increase the child's requirements to master the movement and gross motor skills (L&,
2015).
Muscular system

The muscular system is a complex and vital network for the human body. Muscles
are involved in many bodily activities. They control heart rate, breathing rate, help
digestion, and allow us to move (Luu, 1994). During this stage, the elementary school
students’ muscles are not fully developed, soft, and water-filled, so they quickly get tired in
practice and study. The development of separate muscle groups was not uniform.
Therefore, too much exercise can damage the joints and affect the outcome of mobility in
children. During the teaching process, teachers should alternate between movement
activities and rest appropriately. Teachers also need to let children practice strength-
strengthening exercises for muscle groups and ligaments around the spine, including neck
muscles, back muscles, chest muscles, breast muscles, etc (Phan, 2009; Trinh & Tran,
1998; Luu & Pham, 2003).

The students' muscle development process at this time is not uniform. Major
muscles such as back muscles, thigh muscles, shoulder muscles, arm muscles develop first.
Small muscles such as finger muscles, hand muscles grow later. Therefore, students are not
able to perform moves that require dexterity and meticulousness. The development of
muscle groups depends on their activity level; the more active the muscle group, the faster
it grows. Muscle growth is also dependent on diet. The students’ muscle structure and
function are weak, and they cannot exercise with high intensity for long periods. In order
to help their musculature and skeletal system develop well, attention should be paid to
nutrition, movement games, rest (including appropriate amounts of sleep), and practical
motor activities suitable for them (BUi, 2006; Trinh & Tran, 1998; Luu, 1994; Luu &
Pham, 2003). According to Trinh and Tran (1998), children should practice systematic
exercises and physical activities suitable for their age with the proper loads and intensity.
These exercises have a good impact on the development of the motor system and the whole
organ system, improve the growth and control of the muscles, the muscle contraction

rhythm, increase the endurance of the muscles, and the whole-body control.
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Circulatory system

The circulatory system plays a leading role in the body to ensure human life. The
circulatory system transports nutrients, oxygen, carbon dioxide, hormones, blood cells out
and into the cells in the body to nourish them and help fight disease, stabilize body
temperature and pH, and maintain homeostasis (Trinh & Tran, 1998; Luu, 1994). An
inefficient circulatory system becomes the cause of many diseases later in life, resulting in
lower general health and poorer quality of life.

For elementary school pupils, the heart has a great deal of development but is still
in the process of growth. Children’s hearts are easily excited and quickly tired, heart rate is
usually about 85 - 90 beats per minute, but it can grow rapidly in a simple game of tugs to
the maximal rates. Therefore teachers, especially physical education teachers, need to be
aware of that characteristic and plan the physiological loads during the physical education
classes with great care. A growing body with relatively enlarged blood vessels, low arterial
blood pressure, and the circulatory system still in the process of formation (Luu, 1994; Luu
& Pham, 2003) requires a lot of professional attention. Therefore, to avoid making the
heart fail, teachers need to pay attention not to let the pupils move too long (or too intense)
and let them rest properly between playing hours, allowing their bodies for some
regeneration.

Respiratory system

At the age of primary school students, the respiratory system is in the perfect stage;
they are gradually creating a habit of changing from abdominal breathing to chest
breathing. The chest is developed but not yet complete, the respiratory force is weak, the
breathing is shallow, the breathing capacity is small, so the respiratory frequency of the
children is higher than that of adults. The older the student is, the lower the respiratory rate
is, but living capacity will increase (Luu & Pham, 2003).

Nerve system

At the elementary school age, a child's nervous system is improving in terms of
functioning; the thinking ability has gradually changed from action visualization to
symbolic thinking, abstract thinking. These changes facilitate the formation of the
conditional reflex, and arousal quickly occurs. Therefore, in teaching new movements,

teachers need to use rich visual forms to conceptualize movement skills and use various
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methods and activities to develop whole-body coordination and make the nervous system
highly adaptable. At this age, pupils have begun to master themselves in controlling their
body movements, spatial orientation is increasing, and their analytical and synthesizing
abilities are also enhanced (Luu, 1994).
1.3 Factors affecting the physical and cognitive development of early primary school
children

Human development is subject to a specific law. The development order and speed
depend on many factors such as genetics, environment, education, nutrition, physical
activity. It comes in phases, and the intensity and range of the mediating factors differ
individually and depend strongly on the environmental aspects. In elementary school, as
this is the period that we are the most interested in this thesis, their bodies are not yet
complete in structure and function, so even small changes also affect their physical
development and cognitive ability. The most important for their sound development seems
to be appropriate application of the education (mental, physical, and physiological) loads,
adjusted to the individually different rate of growing and maturing (Adler, 2015).
Genetic factors

Heredity is the re-creation of biological properties in the previous life, the
transmission from parents to children specific characteristics and qualities (strength within
the body, which exists in the form of qualities and abilities) that have been recorded in the
genetic system. Suppose grandparents and parents have good physical and mental
characteristics (body structure, physical attributes, intelligence, personality, etc.). In that
case, the next generation will inherit that good quality, which helps their future
development (Nguyén, 1996). According to Nguyén (1990), genetics affects body
morphology such as height, width, circumference, length of body parts and dramatically
affects the development of the endocrine glands, internal organs, and physical qualities.

Genetics is the primary factor, the foundation that plays a vital role in the
development of an individual. On the other hand, it is also a factor demonstrating the
potential of that individual. Knowing an individual's abilities enables us to steer that
individual's development in the right direction, relevant to the individual and society
through education, living conditions, different activities, and learning (Pdng, 2016).
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Natural environmental factors

The natural environment (altitude, climate, weather, season, the rhythm of day and
night, pollution levels) is considered the factor that directly affects human physical
development. Many researchers have proven that children will have optimal physical and
mental development if developed in a green, healthy environment. On the contrary, if
children have a bad living environment, it will significantly affect their health, character
formation, and thinking style. The study of Schell et al. (2009) investigated the roles of
pollutants and other aspects of the human-made environment in affecting human growth
and development patterns, specifically the timing of sexual maturation and the
development of obesity. The study results showed that the people of Akwesasne were
affected by exposure to toxic substances entering the food chain, which were previously
released into the environment by local producers. There is evidence of effects on prenatal
and postnatal development. Levels of toxicants seen among the Akwesasne are sufficiently
similar to groups in the general population of many countries to suggest that toxicant
effects may be widespread. The Akwesasne is one example of being impacted by new
environmental forces that impinge on development in prenatal and postnatal life with
consequences for growth, development, and later health. Similar research led by Zurek
(2012) on the population of Polish children from a highly polluted area of Silesia (Poland)
indicated the strong influence of heavy environmental polluting elements (such for
example as lead) on the intellectual potential of primary school children affecting their
achievements negatively.
Social environmental factors

The social environment includes the groups to which we belong, the neighborhoods
in which we live, the organization of our workplaces, and the policies we create to order
our lives (Yen & Syme, 1999). A child's social environment is largely dictated by where
their parents live and send them to school. In turn, the social environment largely
determines who children form social relationships with and the quality of those social
relationships, as many of the connections children form are within their family or
neighborhood. Parents' choices (or conversely, no choice) about where to live, work, and
send their children to school can markedly affect their children's health and well-being
(Zumarova, 2014).
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An individual's physical surroundings are important for their healthy development.
The environment is characterized by adequate surrounding amenities, the stability of the
residential area, the quality of educational facilities and good medical resources which are
positively related to the development of children. Children living in these social settings
are less likely to drop out of school and have better academic outcomes than children
living in polluted surroundings, lacking good educational facilities and various health-
related resources (e.g., healthy or unhealthy foods, recreational resources, medical care)
(Council & Population, 2013; Pem, 2015).

Children learn new things and explore the world mainly by imitating adults and
those around them, so their relationships help shape the worldview and influence the
child's development in all aspects. In relationships, parents and relatives play an essential
role in a child's development. When children receive love from their parents and relatives,
they learn how to properly communicate, behave and express emotions, and feel secure
and safe. Fostering love will help the relationship between parents and children become
close and sustainable. As a result, children feel more confident and ready to explore the
world around them (Zumarova, 2014). Besides, the relationship between parents and those
around them also plays a vital role in their development. Children often observe the way
parents treat and communicate with others to understand and learn basic social skills. So,
through treating people with kindness and respect, parents can teach their children how to
build a quality and lasting relationship (To et al., 2001; Klebanov et al., 1998). Discussing
things with respect for all parties involved, with attention paid to the arguments brought by
each side, also teaches a child how to build their educational and social relationships.

Living in an excellent and positively oriented social environment increases the
likelihood that a child will develop positive social relationships. Social behavior and the
ability to create positive relationships with others were traditionally conceived as skills that
would develop naturally. However, there is an increasing recognition that social behaviors
are learned. Children must be taught pro-social behaviors via education (first parental at
home, then by teachers during schooling years). Children learn from their social
environment, for example, by mimicking (or challenging) the social behavior of their
peers, and thus what they see in their day-to-day environment is likely to influence their

social behavior. Social environment enables the development of sociability, i.e., the
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genetically determined ability of social learning. It is the microenvironment (family,
schools, peers, groups) which plays the essential role, as it affects the individual directly
and with greater intensity than other environments (Zumarova, 2014).

Nutritional factors

Nutrition plays a vital role in children's physical and brain development. Nurturing
the proper method, enough in quantity and guaranteed quality, will help children develop
quickly and comprehensively. According to Luu (1994) and Nguyén (1996), a complete
and balanced diet has a positive effect on the development of the body of adolescents. In
contrast, lack of food or overeating will negatively affect their development, such as
malnutrition or obesity. Nutrition also dramatically affects the brain and mental
development of children. Children undernourished for a long time can impair the number
and quality of brain cells, degrading their function and intelligence.

Educational factor

Hereditary factors - genetics, environment, and personal activity all affect the
child's development to different degrees. Still, educational factors can affect these factors
to create more favorable conditions for children's development.

For genetics, education creates favorable conditions to train and promote the
perfection of the senses and body movements. Through education, it is possible to discover
the qualities of individuals and create conditions to develop talents (predispositions) into
specific competencies. At the same time, education also seeks to overcome physical
deficiencies to limit the difficulties faced by people with disabilities in development.

Education affects the natural environment by equipping with human knowledge and
awareness of environmental protection, overcoming the ecological imbalance, and making
the natural environment fresh, more beautiful. In addition to positive influences, the social
environment also causes negative effects. Education can help students prevent and
eliminate negative impacts and motivate students to practice self-discipline in learning.

For individual activities, education organizes beneficial and healthy communication
activities to promote personal qualities and capacities. Education also always builds
positive communication relationships between teachers and friends and organizes and
orientates children to participate in key activities at each age stage to promote push
development (Osher et al., 2014).
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1.4 Physical education, maths and English in primary school system in Vietnam

Education objectives are to comprehensively develop Vietnamese people with
ethics, knowledge, culture, health, aesthetics, and profession; have quality, capacity, and
sense of citizenship; have patriotism, national spirit, loyalty to the ideal of national
independence and socialism; promoting the potential and creativity of each individual,
improving people's knowledge, developing human resources, fostering talents, meeting the
requirements of the cause of national construction, national defense and international
integration (Quéc Hai, 2019).

Education in Vietnam is centralized and is under the management of the Ministry
of Education and Training. According to the Decision, "Structure of the national education
system™ was approved by the Prime Minister on October 18, 2016 (Chinh phu, 2016); the
educational levels and qualifications of the national education system: Preschool education
(from 3 years old to 6 years old), primary education (from 6 years old to 11 years old),
general education (4 years of secondary school, three years of high school), vocational
education and higher education (research and applications).

Children start school officially when they are six years old. They spend five years
of primary education (from grade 1 to grade 5). After finishing primary school, students
will be recognized for the completion of the primary school program.

The curriculum at primary school level is agreed upon nationwide, including the
following subjects:

a) Educational content

Compulsory educational subjects and activities include Vietnamese; Maths; Civic
education; English 1 (grade 3, grade 4, grade 5); Nature and Social (in grade 1, grade 2,
grade 3); History and Geography (grade 4, grade 5); Science (grade 4, grade 5);
Informatics and Technology (in grade 3, grade 4, grade 5); Physical education; Art (Music,
Fine Arts); Experience activities.

Elective subjects: Ethnic minority language, English 1 (grade 1, grade 2).

b) Duration of education

The actual study time in a school year is equivalent to 35 weeks. Schools can
organize teaching one session/day or two sessions/day. There are no more than seven

lessons per day: 35 minutes per lesson.
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Table 1. Summary table of primary education subject plans

Educational content Number of periods/school year
Gradel Grade2 Grade3 Grade4 Gradeb

Compulsory subject

Vietnamese 420 350 245 245 245
Math 105 175 175 175 175
English 1 140 140 140
Civic education 35 35 35 35 35
Natural and social 70 70 70

History and Geography 70 70
Science 70 70
Informatics and Technology 70 70 70
Physical education 70 70 70 70 70
Art (Music, Fine Arts) 70 70 70 70 70
Compulsory educational activities

Experience activities 105 105 105 105 105
Elective subject

Ethnic minority languages 70 70 70 70 70
English 1 70 70

Total number of periods/school 875 875 980 1050 1050
year (excluding optional subjects)

Average periods per week 25 25 28 30 30

(excluding optional subjects)

Physical Education:

Physical education is a compulsory subject conducted in primary schools,
secondary schools, and high schools in Vietham. The goal of physical education is to help
students form and develop health care habits, motor skills, sports, and physical training
habits and train the qualities and abilities to become sound develop a human being in
physical and mental harmony, meeting the requirements of the cause of national
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construction and defense and international integration, contributing to the development of
stature and physical strength of Vietnamese people; at the same time discovering and
fostering sports talent (B6 Giao duc va Pao tao, 2018b).

All primary and high schools in the country follow a standard physical education
curriculum developed by the Ministry of Education and Training. The content of the
Physical Education program has been designed with three main parts, including General
knowledge of Physical Education, Basic movement, Elective sport. Based on the
psychological - physiological characteristics of the age and the laws of students' physical
development, the program's educational content has been designed according to different
requirements at each grade level.

In elementary school, educational content was designed to help students achieve the
following goals:

- General knowledge of Physical Education: The purpose of education content is to
help students know and practice personal hygiene to ensure safety during practice hours of
Physical Education; learn how to choose a natural environment that is conducive to
exercise; know how to follow the instructions on nutrition during exercise to increase
mobility.

- Basic movement: educational content aims to help students implement the team
formation content, exercise movements, basic postures, motor skills, basic movements of
sports content, and apply in collective activities.

- Elective sports: educational content includes age-appropriate sports and motor
games. The purpose is to help students practice posture, reflexes and apply the knowledge
and skills learned in collective activities.

The duration of the PE program in each class is 70 periods/school year, two
periods/week (1 period 35 minutes) interwoven in the daily schedule of students. The time
allocated for educational content is estimated (in%) in each class as follows: Evaluation at
the end of the semester, the end of the school year accounts for about 10% of the program
duration; Basic movement accounts for about 65% (formation 20%; posture, basic motor
skills 35%; fitness 10%); Elective sports account for about 25%. All primary school

physical education teachers have a college or bachelor's degree in physical education.
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Evaluation of course results: Primary school students' physical education
performance is determined by qualitative assessment. Teachers directly evaluate learning
results by describing comments or showing them the following ratings: Excellent; Great;
Medium; Weak. The assessment content focuses on practical skills and students' physical
fitness, and it is coordinated with a regular assessment to provide information to classify
students and adjust the content and educational methods.

Organizing educational content for the Physical Education curriculum is up to the
decision of each school. At the beginning of the school year, teachers and schools shall
base themselves on actual conditions of facilities, results of school health checks, or health
certificates issued by competent medical establishments to students. They arrange the
lessons and choose the appropriate teaching methods to ensure that all students are learning
and training with the right content, meeting the requirements of quality and competencies
specified in the program.

The physical education program is an integral part of improving the quality of
physical education in schools. Therefore, the content of the learning program must be built
scientifically, with a close link between the theory and practice of education and the
current socio-economic conditions. In addition, the reference to experiences in building
physical education programs of some countries in the region and the world should also be
considered.

Development trends of the Physical Education program indicate some similarities,
at least in countries like Singapore, Laos, China, Japan, and Poland. Physical Education
curricula program at the primary level in Vietham remains in close relation and shows
many similarities to those of the countries mentioned above (Ly et al., 2013; Haddad &
Tan, 2008).

In all those countries, physical education is a compulsory subject in general
education in all countries. The physical education program at the primary level aims to
enhance students' health, helps students form and develop the essential elements that lay
the foundation for the harmonious development of physical and mental qualities and
abilities. The curriculum content has two parts, including sports and physical exercises.
First, the content equips students with basic movements and postures to create basic skills

in walking, running, jumping, crawling, climbing, push-ups. Second, the range uses sports,
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age-appropriate games to help students develop holistic fitness, improve excitement in
practice, and form life skills and health habits (Ly et al., 2013; Haddad & Tan, 2008).

Besides the similarities, there is a difference in organizing the implementation of
physical education content between countries. In Vietnam, the total number of hours in
physical education for the whole school year is 70 lessons divided into 35 weeks, two
periods per week (1 period 35 minutes) including time for assessment of academic
achievement; Singapore: Students study 3 periods/week (1 period 30 minutes). In Laos:
Physical education curriculum for primary schools (total 330 periods/school year) (Ly et
al., 2013; Haddad & Tan, 2008). In China: Grades 1 to 2 have four periods/week, a total of
144 periods/year, Grades 3 to 6 have three periods/week, full of 108 periods/year; Japan:
primary school students study physical education three periods/week, total 105
periods/school year (Ly et al.,, 2013), whereas in Poland: Grades 1 to 3 have three
periods/week (1 period 45 minutes), Grades 4 to 6 have four periods/week (1 period 45
minutes), two lessons of 45 minutes intertwined in a daily schedule, and the remaining two
classes are allowed to be transferred to the extracurricular system of educational activities.
All studies, including extracurricular hours, are required (Bronikowski, 2014; Kolanowska
& Edukacji, 2018).

Analysis of the differences in the organization and implementation of physical
education programs between countries shows that the duration of physical education
programs for primary school students in Vietnam is relatively modest compared to other
countries. The short teaching time (35 minutes per lesson) is a challenge for PE teachers in
Vietnam in choosing the suitable teaching method to achieve the program's goals,
especially the physical development goals.

Maths:

Vietnam's general education program identifies that learning math creates
opportunities and enriches the lives of all people. The Math program provides students
with the knowledge and skills needed in the circuits of knowledge: Numbers, Algebra, and
Some analytical factors; Geometry and Measurement; Statistics and Probability. In
addition, it helps students develop the computational skills necessary to apply in their

personal and professional lives every day; create a connection between mathematical ideas,
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mathematics, and practice, between mathematics and other subjects and educational
activities (B6 Gido duc va bao tao, 2018d).

In the general education program, Math is a compulsory subject from grades 1 to
12; Math program content is designed by the Ministry of Education and Training and is
applied to all schools across the country. Contents were built around the interaction
between three circuits of knowledge of Number, Algebra, and Some factors of analysis;
Geometry and Measurement; Statistics and Probability. Depending on the level of study,
there will be requirements for different levels of development in skills.

Math education programs in elementary schools were built with the following
contents:

- Numbers, Algebra, and Some analytical factors: Natural numbers, fractions,
decimals, number estimation, rounding, and Algebra rules.

- Geometry and Measurement: Geometry is intuitive and uses units of measurement
(length, angle, area, volume, mass, temperature, time, velocity, currency).

- Statistics and Probability: Random, data representation, and data interpretation.

According to the math program (B Giao duc va Pao tao, 2018d), these educational
contents are designed to help students achieve the following goals:

a) Contribute to the formation and development of mathematical competencies with
the required requirements: simple levels of thinking can be performed; raise and answer
questions when arguing and solving simple problems; can select math operations and
arithmetic formulas to present, express (speak or write) the contents, ideas, ways to solve
problems; using mathematical language in combination with a common language, body
movements to express mathematical contents in simple situations; Use simple math
learning tools and means to perform simple math learning tasks.

b) Having basic and essential basic mathematical skills and knowledge about:

- Numbers and calculations: Natural numbers, fractions, decimals, and calculations
on those sets of numbers.

- Geometry and Measurement: Observing, recognizing, describing shapes and
features (at the visual level) of some flat shapes and cubes in practice; create some simple

geometric models; calculate many geometric quantities; develop spatial imagination;
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solves several simple, practical problems associated with Geometry and Measurement
(with standard metrics).

- Statistics and Probability: Some simple statistical and probability factors; solve
simple, practical problems associated with many statistical factors and likelihood.

¢) Along with other educational subjects and activities such as Ethics, Nature, and
Society, Experimental activities contribute to helping students understand some careers in
society.

The execution duration of the Math program for each class is specified as follows:
Grade 1 has 105 periods/school year, three periods/week (1 period 35 minutes); Grades 2
to 5 have 175 periods/school year, five periods/week (1 period 35 minutes).

The time allocated for educational content was estimated (in %) in each class as

follows:
Circuitof ~ Numbers, Algebra Geometry Statistics Practice
knowledge and Some analytical and and and
Grade factors Measurement  Probability  experience
1 80% 15% 0% 5%
2 75% 17% 3% 5%
3 70% 22% 3% 5%
4 75% 16% 4% 5%
5 50% 40% 5% 5%
Primary school 69% 23% 3% 5%

Evaluation of student results is done two times/school year (at the end of semester
one and the school year). There are two more assessments for grades 4 and 5 in the middle
of the first semester and the middle of the second semester. The evaluation form used is
quantitative assessment. Students take a paper-based test designed with content consistent
with the teaching method used in the classroom. After that, the test was corrected,
commented on by the teacher, and scored on a 10-point scale.

English:
Vietnam's general education program defines English as one of the instrumental

subjects that not only helps students to form and develop their communication skills in
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English but also contributes to the formation and development of joint force; to live and
work more effectively, to learn well in other subjects and to learn for a lifetime (B6 Giao
duc va bao tao, 2018c).

English is a compulsory subject in the general education program for students from
grades 3 to 12. On December 26, 2018, the Ministry of Education and Training issued an
English familiarization program to meet the learning needs and familiarize themselves with
students' English in grades 1 and 2. The program's content is compiled to help students
initially have the most superficial awareness of English, get acquainted, explore,
experience to form skills in using English, help students confidently enter the 3rd grade
English subject, and develop a passion for the subject. The form of application as an
elective subject, the course organization process depends on the actual conditions of each
school (B6 Gido duc va Pao tao, 2018a).

Content English general education program was developed by the Ministry of
Education and Training and is applied to all schools across the country. Teaching content
in the English general education curriculum is designed in a multi-component structure,
including a system of topics; communication skills (listening, speaking, reading, writing)
related to issues; language knowledge (phonetics, vocabulary, grammar).

Contents of topics, language skills, and language knowledge suggested in teaching
English in elementary schools are:

a. Subject: Colour, animal, toy, school, family, place, daily activities, classroom
activities, school supplies, body part, day of the week, clothing, vehicles, fun activities,
indoor rooms, fruits, food, emotions, sense, games.

b. Language skills

- Listening: Listening comprehension and non-verbal responses or simple answers,
possibly only at the word level, in simple conversational conversations in the classroom
and in simply learned situations or topics, listening to and following simple instructions in
English in the classroom. Listening to understand words and phrases closely related to
student activity in familiar contexts and topics.

- Speaking: Answering simply in question-and-answer situations within familiar
topics. Students participate in activities and games in class and can provide some

instruction at first. Students listen and repeat simple phrases, sentences, and age-
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appropriate songs in lesson content. Students speak familiar, specific, and simple words in
context.

- Read: Read simple words and sentences with illustrations. Students listen and
read along, identify words, and understand their meaning in the topic they studied.

- Writing: Highlight, rewrite words, complete words in the specific context.

c. Language knowledge

- Phonetics: vowels, consonants, and some consonant combinations; word stress,
sentence stress, and basic intonation.

- Vocabulary: Simple words and phrases indicating specific concepts, things, and
phenomena associated with familiar situations and topics in their lives.

- Grammar: The content of grammar teaching includes structures for the
development of communication skills such as narration, questions, imperative statements,
affirmative sentences, negative sentences, simple sentences, simple present tenses, present
continuous tense, simple past tense, simple future tense, modal verbs, singular nouns,
plural nouns, pronounced pronouns, designating pronouns, questionable pronouns, base
adjectives possessive, possessive pronoun, adverb, number, ordinal number, common
preposition, a common noun, article.

Each school decides the implementation of the English content in general education
programs. Based on the actual conditions of the facilities and teachers, the school will
arrange and choose the appropriate teaching methods to ensure that students are learning,
practicing the right content, and meeting the requirements of force is specified in the
program.

The duration of the English program is specified for each class: Grade 1 and grade
2 have 70 lessons per school year, teaching two periods per week (1 period 35 minutes);
Grades 3 to 5 have 140 periods/school year, teaching four periods/week (1 period 35
minutes). All primary school English teachers have a college or bachelor's degree in
English. Every year, they are tested to assess their English proficiency according to the
Ministry of Education and Training regulations.

Inspection and evaluation activities are carried out in two forms: regular assessment
and periodic assessment. Regular assessment is done continuously through classroom

teaching activities. Periodic assessments are made at the end of the first semester and at the
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end of the second semester. The assessment is designed with content consistent with the
teaching methods used in the classroom, including speaking tests (conversation,
monologue) and writing tests in an integrated form of skills and language knowledge, a
combination between test form and essay. After that, the test was corrected, commented on
by the teacher, and scored on a 10-point scale.

1.5. The idea of integrating other subjects into physical education

Currently, integrated education is a teaching strategy that is being implemented
quite popularly in countries with advanced education globally, with a diverse form of
integration. The perspective of integrated education aims to form and develop in students
the necessary competencies, including applying knowledge to solve practical situations
effectively. It also means to ensure that each student can apply knowledge learned in
school to new, complex, and unexpected circumstances, thereby becoming a responsible
citizen, a capable worker (Ha, 2015).

Integrated education is considered an effective teaching method that optimizes
educational purposes for students in the early stages of education. The main goal of
integrated education in kindergarten and primary school is to support children's
comprehensive physical, intellectual, cultural, moral, emotional, and spiritual development,
thereby helping them best prepare to live in harmony with people and nature (Rokita &
Rzepa, 2002; 2005; Cichy & Rzepa, 2007).

The early years of education are crucial for children's development, the beginning
of each individual's formation, and physical, mental, and social development. Most
children love to play activities, so exciting games and exercises are considered important
factors affecting the child's development during this period. For example, a review study
by Lai et al., (2018) aimed to investigate the impact of non-digital games in studies of the
development of children aged 4 to 9 years old. The results showed that non-digital games
could stimulate the cognitive growth of preschool children. The researchers have also
noticed that play affects the formation of intentionality, development of children's thinking,
imagination, language, psychology, and emotional life. Through games, education aims to
help students be more creative in problem-solving and form the qualities and wills

necessary in life, such as purpose, discipline, courage, yield, helping each other during
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play. These findings show that movement plays are inseparable elements in the integrated
education process for children.

Through the positive effects of physical activities and exercises on children's
development, educators began to consider the impact of integrating physical activities into
the daily curriculum and integrating other learning content into the physical education
classroom. Early findings show that integration positively affects student motivation,
participation, and learning and helps students become more active in physical activity
(Education, 2010; Rasberry et al., 2011).

The early results allow educators to be more confident in integrating movement
into the child's classroom, implementing many integrated strategies. The following
findings will give us more insight into the integration of movement with subject content.

Derri et al. (2010) conducted a study examining the effect of physical education
and language integration on preschool children's oral and written speech. Sixty-seven
preschool children (34 girls and 33 boys), ages 4 to 6, were randomly divided into two
groups. Group A participated in a 5- week movement and language program in the gym,
while group B participated in the same program, in class, without the movement
integration. The programs were applied four times per week for forty minutes each time
during the regular school program. A knowledge test with 19 tasks/criteria was constructed
for the pre-, post-, and retention test measurement of children's oral and written speech.
Results revealed that children of group A outperformed group B children both in the post-
test and the retention test while controlling for the effects of the pre-test scores. The
authors have concluded that an integrated physical education program may assist in
developing the language skills of preschool children.

Mavilidi et al. (2018) conducted a study that examined the effects of the Thinking
While Moving in English (TWM-E) program on on-task behavior, academic achievement,
and cognitive outcomes. This feasibility trial involved 55 Grade 4 students from two
classes of one primary school, who were randomly assigned to the control (n= 26) or
TWM-E (n= 29) conditions. TWM-E uses an innovative instructional approach, which
integrates physical activity into English lessons. The advantage of TWM-E over school-
based physical activity interventions is the use of the existing English curriculum in

learning activity design, which enables teachers to meet subject syllabus requirements and
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physical activity outcomes simultaneously. The program ran for 4-weeks with 3x40 min
lessons per week. The TWM-E lessons were performed outside the classroom, whereas the
control group remained in their class for their lessons, which was the regular classroom
routine. The study results show that the Thinking While Moving in English (TWM-E)
intervention resulted in significant intervention effects for on-task behaviors and academic
achievements in spelling. The TWM-E program was well-received and enjoyed by both the
students and the teachers. The program successfully integrated physical activity into the
existing English curriculum, providing a feasible strategy for meeting academic and
physical activity outcomes within the current school context.

DeFrancesco and Casas (2002) conducted a study on the effect of embedding math
skills into physical education lessons on the math achievement of second-grade students.
Two cluster second-grade classes from a public elementary school were selected to
participate in this study. Each class consisted of 28 students heterogeneously grouped by
reading level. The math teachers of the two classes participating in this study developed
pre and post instructional math tests specifically for this investigation. These tests
consisted of math concepts, questions, and problems that paralleled the math portion of the
standardized achievement test used by the state of Florida, the Florida Comprehensive
Assessment Test (FCAT). The pre and post-tests consisted of 20 math problems covering
addition, subtraction, charting, and symmetry. Students were allowed 45 minutes to
complete each test. No significant differences were found between the pre-instructional
math test scores of the two-second grade classes (PE + Math: M = 13.81; Control: M =
13.62). The duration of this investigation was four weeks. Following the pre-instructional
math test, each class received math instruction for one hour every day and met for PE two
times each week for 30 minutes. Both classes had comparable physical education activities,
but the experimental group incorporated math concepts, and the control group did not. The
post-test was administering after four weeks. There were no statistical differences between
the two classes (PE + Math: M = 15.23; Control = M = 14.10). However, some outcomes
of practical importance were revealed. First, the two classroom math teachers were not
teaching their classes parallel with the physical education teacher. Therefore, the math
concepts were not reinforced and practiced simultaneously in the math and physical

education classes. When one math teacher introduced the concept of symmetry to her class,
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she was surprised that her students already knew it because they had been introduced to it
previously in their physical education class.

A literature review study by Marttinen et al. (2017) was conducted to assess the
degree to which integration of core content into physical education or integration of
physical activity into the classroom is successful. The results of this literature review show
that only seven studies have examined the effectiveness of the integration of core academic
subjects in physical education. Thus, it is not clear what strategies are deemed effective for
teachers to adopt. There is a big push for Science, Technology, Engineering, and Math
(STEM) education in the western world, and maybe this is an ideal avenue to deliver more
maths and science education to students through physical education integration. Of the 23
studies included in this literature review, nine focused primarily on mathematics
integration with either physical education or physical activity and several science-based
integration interventions. This raises the question of why math is the leading subject to be
integrated into classrooms and physical education. It may be that this subject is the most
logical to integrate into physical education and classrooms due to the fact that teachers
constantly give directions involving numbers and sequences. Furthermore, the
sustainability of these interventions and papers reviewing integration needs to be
considered when making suggestions. Without examining the long-term efficacy of
integration, it is not reasonable to assume that reciprocal benefits exist.

In an effort to improve teaching and learning methods, researchers from the
Wroclaw University of Health and Sport Sciences, Poland, have successfully developed
and after experimentally checked, researched, and later applied into an educational
program called Eduballs/Brainballs. This is an innovative teaching program based on an
interdisciplinary model of physical education teaching (Cone et al., 2009; Kulinna, 2008).
The main teaching method is to use games and exercises with the educational balls
Eduballs/Brainballs to integrate the teaching of different subjects with physical education
in preschool and elementary school. The purpose of the program is to educate children to
develop in both physical and academic achievements with "Children learn while playing"
idea (Rokita & Rzepa, 2002; Rokita & Rzepa, 2005; Rokita & Cichy, 2013; Rokita et al.,
2018b).
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There have been many pedagogical experiments in natural conditions to determine
the impact of physical activities performed with the educational balls on the cognitive
development of preschool and elementary students (Rokita, 2008; Cichy, 2010; Krysmann,
2012; Kaczmarczyk, 2013; Rokita & Cichy, 2013, Rokita & Cichy, 2014; Cichy et al.,
2015; Wawrzyniak et al., 2015; Wawrzyniak, 2016; Korbecki, 2019; Cichy et al., 2020;
Sara Wawrzyniak et al., 2021; Sara Wawrzyniak et al., 2022). These studies have shown
that children participating in pedagogical experiments with the Eduballs significantly
improved their language skills (reading and writing) (Rokita, 2008; Cichy, 2010). Children
in the experimental groups achieved significantly better mathematical scores than children
in the control group (Kaczmarczyk, 2013; Cichy et al., 2020). Dyslexic children
participating in EDUDball research significantly improved their writing and reading skills.
The educational balls should be considered a therapeutic teaching aid for dyslexic children
(Krysmann, 2012; Cichy et al., 2022). Children participating in physical education with
Eduballs performed significantly better in graphomotor tasks than children participating in
PE without them (Wawrzyniak, 2016; Wawrzyniak et al., 2021); Educational calls have a
positive impact on children's physical fitness, motor skills, eye-hand coordination and
spatial awareness (Rokita, 2008; Rokita & Cichy, 2013, Rokita & Cichy, 2014; Cichy et
al., 2015; Wawrzyniak, 2016; Wawrzyniak et al., 2015; Korbecki, 2019; Wawrzyniak et
al., 2021).

Integrating subject content into physical education classes or physical activities into
classrooms is a dual benefit instructional method in both subjects, helping students achieve
academic achievement and enhance overall health (Thompson & Robertson, 2015; Vazou
et al., 2021; Mavilidi & Vazou, 2021). Such examples involving a method called Brain
Break interactive school breaks, with short 2-5 minutes activities displayed on the
Interactive Boards in the classroom setting, also proved positive, at least in terms of
improving the attitudes of early-stage primary school children (Mok et al., 2020; Glapa et
al., 2018) drawing the further trend lines in increasing physical activity and combining it
with cognitive stimulation in the schooling process of the youngest. Furthermore, in a
context where time for physical activities and physical education at school is reduced for
reinforcement for other content (Hardman, 2008), the movement integration approach may

be seen as the necessary strategy for help kids meet the recommendation that they engage
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in 60 minutes of physical activity per day. And it was one of the ideas that we wanted to

investigate in the presented research study.
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Il PURPOSE OF STUDY
The purpose of the study was to evaluate the impact of Brainball program in physical

education classes on English skills, math skills, motor skills, and physical fitness of 7-year-

old pupils in Vietnam.
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11l RESEARCH QUESTIONS
1. What are the levels of English, math skills, fundamental motor skills, and

physical fitness of the 7-year-old pupils in Vietnam?

2. Does introducing Brainball intervention bring better effects on the 7-year-old
pupils' level of English, math and motor skills, and physical fitness than the traditional
lesson program in Vietnam?

3. Does introducing Brainball intervention cause different effects in 7-year-old

boys and girls in Vietnam?
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IV RESEARCH METHODOLOGY

Chapter describes the research materials and methods used in this study, the
analysis and discussion processes of the validity and reliability of each test or
measurement, and the tools used.

4.1 Research sample

The research materials were second-grade students at Long Xuyen Global
International School, An Giang Province (a province in the Mekong Delta region of
Southern Vietnam with 3,406 km? and about 1,908,352 people [2019]). A total of 55 pupils
(23 boys and 32 girls) aged seven years participated in this study. The Long Xuyen Global
International School was chosen to experiment with the BRAINballs program on purpose
because this is a school located in the heart of the city with many modern technological
investments to support the teaching and learning of the students. At the same time, it is also
one of the leading schools in applying many advanced teaching methods to improve the
quality of education and develop an educational environment in a dynamic and modern
way so that students can maximize their creativity and thinking ability. English is one of
the formal subjects in the school's curriculum, taught at all levels. Classes are taught by
experienced Vietnamese and foreign teachers. For physical activities, the school has many
activities to serve the playing and practicing needs of students. Physical education is taught
twice a week (at the elementary level with a 35-minute lesson plan for each session). It is
taught by experienced teachers who have a degree in physical education. In addition,
students can also participate in training with extracurricular activities and clubs such as
football, volleyball, basketball, and swimming.

4.2 Research design, methods and techniques

The study was conducted in the school year 2019-2020 at an elementary school in
An Giang Province. A total of 55 pupils (23 boys and 32 girls) aged seven years
participated in the study. The study design was a pedagogical experiment with the use of
the technique of parallel groups. The pedagogical experiment involved two groups: 28
pupils (12 boys, 16 girls) in the experimental group and 27 pupils (11 boys and 16 girls) in
the control group — the groups (control and experimental) were assigned to the research
program by random selection. The teaching process was conducted in both groups

(experimental and control) based on the same curriculum specified by Vietnam's Ministry
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of Education and Training (Bo Giao duc va Pao tao, 2006a; B6 Gido duc va Pao tao,
2018b). All physical education classes in the experimental group were taken twice a week
for 35 minutes, including the educational ball tasks. In the control group, physical
education classes were also taken twice a week for 35 minutes and conducted with a
traditional curriculum (without Brainballs). In both groups (experimental and control),
physical education classes were conducted by the same PE teacher. The teacher had a
physical education degree and ten years of teaching experience at the school. In addition,
before the pedagogical experience, teachers participated in a training workshop on teaching
methods with Brainballs organized by the Wroclaw University of Health and Sport
Sciences and An Giang University. This was an activity to help teachers better understand
educational balls, as well as how to organize and perform games and exercises with
Brainballs in physical education classes.

The empirical, experimental factor has been conducted by applying games,
exercises, and tasks with educational balls to integrate the teaching of maths and English in
PE classes (experimental group). Based on games and exercises with Brainballs designed
by Professor Rokita and colleagues at Wroclaw University of Health and Sports Sciences,
Poland, as well as discussions with classroom teachers, the PE teacher designed develop a
teaching plan that is appropriate to the school's curriculum and activities (see Appendix).

Based on the purpose of the study to understand the impact of the Brainball
program on the development of primary school students in Vietnam, the study conducted
tests on the fundamental motor skills, physical fitness, math and English skills of students
in two groups (experimental and control) at two stages: at the beginning of the school year
(September/2019) and the end of the first semester (January/2020), and for estimating
long-terms effects third time in September/2020. Fundamental motor skills and physical
fitness tests were conducted at the training ground during physical education classes. Math
and English tests were taken in the classroom during regular school hours. In addition,
prior to taking the tests, information about the test and how to perform it has been
approved by the principal, teachers, and parents of students. Information about this
research was provided to the principals, teachers, parents or guardians, and the children
themselves before they voluntarily participated. Before participating, parents or guardians

signed a consent form for their children to participate in the study. The study was approved
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by the University Ethics Committee for Research Involving Human Subjects (2009), and
all procedures and manipulations were carried out in accordance with the principles of the
Declaration of Helsinki.

4.3 Variables and their indicators

Each student's personal information, including full name, date of birth, and gender,
was collected before the tests but was kept coded so no one outside the research team could
track the names of particular pupils. Details regarding the purpose of measurement, the
equipment used, the testing method and score applied, as well as the validity and reliability
of each measurement have been provided in this section.

4.3.1 Dependent variables

a. Math and English skills level

The study used test questions designed by local Vietnamese experts and school
teachers with extensive teaching experience to assess students' Maths and English levels.
The test questions have been designed with diverse content suitable for the curriculum
following the Vietnamese national curricula for this age group. The purpose of the testing
was accurately assessing the level of students at different times. It can determine students'
level at the beginning of the school year, and there are advanced sections to assess students'
level at the end of the school year (Appendix).

- Math test: The test was designed to include four parts to assess students' abilities
according to each of the following skills (as in the Viethamese national curricula):

1) Ability to recognize two-digit numbers, read and write two-digit numbers.

2) Ability to apply comparison and calculation skills with two-digit numbers.

3) Ability to recognize knowledge about quadrilateral, triangle, rectangular,

geometric thinking ability, creative thinking capacity, aesthetic capacity.

4) Computational capacity, ability to communicate, ability to observe and record

data obtained from observation.

The difficulty of the test was designed according to the level of increase in each
question. Each question has a different score depending on the difficulty of the question.
The duration of the test is 35 minutes. The scale used to evaluate the results is a 10-point
scale prescribed by the Vietnamese Ministry of Education and Training (Table 2).
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- English test: The test has been designed with four main contents to evaluate the
skills as follows (as in the Vietnamese national curricula):

1) Recognize and read specific nouns, verbs according to topics learned in specific

communication contexts.

2) Answer simple questions and respond with one or two words in a familiar and

specific context.

3) Give out some familiar commands when participating in some group activities

during class.

The test sorted the questions according to increasing difficulty. The duration of the
test is 35 minutes. The scale used to evaluate the results is a 10-point scale prescribed by
the Vietnamese Ministry of Education and Training (Table 2).

Table 2. Criteria for grading student learning results (B6 Gido duc va Pao tao, 2007; B
Gido duc va bao tao, 2006b)

Qualification Number Grade Letter Grade 4.0 Scale
Very Good 8,5-10 A 4
Good 70-8,4 B 3
Average 55-6,9 C 2
Passable 40-54 D 1
Failure <4, F 0

b. Physical fitness level

In order to assess the differences in the level of physical fitness of students in the
use of Brainballs, the study used physical fitness tests developed by the International
Standard Physical Fitness Test Committee (Pilicz et al., 2004). Seven of the eight tests on
the International Physical Fitness Test were performed including 50 m sprint (s), toe touch
(cm), standing long jump (cm), 4 x 10 m sprint (s), hand strength (kg), bent arm hang (s),
sit-ups (hum.). The "600m run" test was rejected because it didn't get the parents' consent.
Measurements are conducted in a natural environment and with the help of teachers and

students.
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1) 50 m sprint.

Purpose of the test: To measure the power of fast and speed.

Equipment used: Stopwatch, marker, command flag.

Execution: At the command “on your marks”, the pupil doing the exercise stands
still in front of the starting line with one leg put forward (a so-called standing start). Then,
at the "start"” signal, he runs to the finish as quickly as possible.

Scoring: the better time of two runs counts, measured with an accuracy of 0.1 s.

v

50 m

A

Figure 1. 50 m sprint (Larson, 2012)

2) Standing long jump.

Purpose of the test: To measure lower body dynamic strength

Equipment used: 1 tape measure, marker.

Execution: Person doing the exercise stands in a small astride with feet parallelly
on the beam or before the starting line, bends the trunk, bends the legs (semi-sit) with
concurrent spar of both hands low to the back, followed by hands spar to the front and at
the same time takes off vigorously and jumps as far as possible. The jump length is
measured from the setline (beam) to the nearest footstep left by the jumper’s heel.

Score: The longer jJump out of the two performed constitutes the test result, which

is put down with accuracy up to 1 cm.
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Figure 2. Standing long jump (Larson, 2012)
3) Hand strength.

Purpose of the test: To measure maximum hand strength.

Equipment used: A hand dynamometer with an adjustable grip (figure 3).

Execution: During this test person doing the exercise stands in a small astride and
holds a hand dynamometer, checked in advance, with a more dexterous hand in a
comfortable way, i.e., in such a way so that the fingers and the palm would be wrapped
around it tightly. Both arms are hung down loosely along the trunk, while one hand with
dynamometer is held in some distance from the body. Person does the exercise squashes
dynamometer with maximum power.

Score: Two tests are done with the stronger hand and better result is taken into

account.

Figure 3. Hand dynamometer (GRIP —D, TKK-5401, Takei — Japan)
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4) Bentarm hang

Purpose of the test: To measure arm strength.

Equipment used: A horizontal bar mounted at an accessible height, a time
measurer, a mattress for landing (jumping down).

Execution: The task is to remain as long as possible, hanging with arms bent in
elbow joints. Upon starting the test, the person doing the exercise holds the bar with
fingers directed downwards and the thumb from the bottom upwards, at the shoulders’
breadth, so that his chin would be above the bar. The test starts when the person doing the
exercise hangs on the bar unaided and ends when his eyes go below the bar.

Score: The test is to be performed one time, and the result is measured in seconds.

0 _0
7
/

Figure 4. Bent arm hang (Larson, 2012)

5) 4 x 10 m sprint

Purpose of the test: To assess speed-of-movement, agility, and coordination.

Equipment used: A time measurer, two wooden blocks of 5 x 5 x 5 cm, even and
non-slippery ground with two lines with a 10 m distance between them.

Execution: The person performing the exercise stands in a position with one leg
forward (standing start) in front of the starting line and waits for the start signal. He starts
running after the signal to the second line. Two blocks are placed behind it. The person
doing the test lifts one block, runs back with the block to the starting line, puts the blocks
behind the line, runs again to the ending line, and lifts the second block, which he carries
over and puts in the place as the first one. If the block is thrown and not laid behind the
line, the test is considered invalid, and it should be repeated.

Score: The better time results are recorded from the two performed tests with

accuracy to 0,1s.
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10 m >

Figure 5. 4 x 10 m sprint (Larson, 2012)

6) Sit-ups

Purpose of the test: To assess abdominal strength.

Equipment used: A time measurer, a hard mattress.

Execution: The person doing the exercise lays down on the back on a mattress with
legs bent in knee joints at an angle of 90 degrees. Clasped hands are placed on the neck. A
partner knees next to the laying person’s feet and presses them down so that the whole
soles would touch the ground. When both of them are ready to start the test, the person
performing the exercise raises the trunk at an agreed signal and sits touching the knees
with the elbows and then immediately (without any break) returns to laying on his back,
followed by another sit. This activity is repeated at a maximum speed of 30 seconds. The
back must each time return to the initial position in order to allow the clasped hands and
the head to have contact with the ground. Using elbows to push oneself away from the
mattress is not allowed. The person performing the exercise does the test without stopping.

Score: The sit-ups done during 30 seconds are counted. Their number constitutes

the test result.

A

Figure 6. Sit-ups (Larson, 2012)
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7) Forward bend

Purpose of the test: To measure flexibility of the hip joint.

Equipment used: A stool or a stable gym bank with attached ruler.

Execution: The easiest way of measuring is to place the scale in such a way so that
the 0 point is at the stool or the bank’s level, with negative values marked upwards every
one centimeter and positive values - downwards. Person doing the exercise stands without
shoes on the stool or the bank with toes even with the stool’s edge. Feet put together, legs
straight in knee-joints. From this position person doing the exercise bends forward with a
continuous movement in order to reach the furthest with his fingers. Such a position of a
maximum bend must be kept for two seconds. If person doing the exercise reaches the
level he is standing on while bending with a continuous movement, he scores 0. For every
centimeter below the stool or bench level he scores one plus point. For every centimeter
short to reach the standing level — a minus point. The test is invalid if during bending the
legs are bent in knee-joints. Any vigorous movements during bends are not permitted,
either.

Score: Two trials are carried out and better result is recorded.

Classification standards in the MTSF [35]

Fitness level Number of points
High 481 and more
Average 320-480
Low 319 and less

Figure 7. Forward bend (Larson, 2012)
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c¢. Fundamental motor skills

In order to determine the level of fundamental movement skills in students, the Test
of Gross Motor Development - Second Edition (TGMD-2) was used. The TGMD-2
consists of two subtests: one that assesses the performance of locomotor skills (run, gallop,
hop, leap, jump and slide), and the second subtest assesses the performance of object
control skills (strike, dribble, catch, kick, throw, and underhand roll). Each skill is
evaluated based on some performance criteria. Each subtest includes 24 performance
criteria. The participant has to perform the task twice. For each trial, a score of 1 is given,
if the criterion is performed correctly, and a score of 0O, if performed incorrectly. Test
materials used for administering the TGMD-2 were 8- to 10-inch playground ball, one
basketball, one soccer ball, one 4-inch lightweight ball, one tennis ball, one softball, one 4-
to 5-inch square beanbag, tape, two traffic cones, one plastic bat, and one batting tee
(Ulrich, 2000).

1) Locomotor Subtest

Skill Materials Directions Performance Criteria

1. Run 60 feet of | Place two cones 50 feet | 1. Arms move in opposition to legs,

clear apart. Make sure there is at | elbows bent

space, and | least 8 to 10 feet of space | 2. Brief period where both feet are

two cones | beyond the second cone for a | off the ground

safe stopping distance. Tell | 3. Narrow foot placement landing on
the child to run as fast as he | heel or toe (i.e., not flat footed)

or she can from one cone to | 4. Nonsupport leg bent

the other when you say "Go." | approximately 90 degrees (i.e., close

Repeat a second trial. to buttocks)
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Skill Materials Directions Performance Criteria
2. Gallop | 25 feet of | Mark off a distance of 25 | 1. Arms bent and lifted to waist level
clear space, | feet with two cones or tape. | at takeoff
and tape or | Tell the child to gallop | 2. A step forward with the lead foot
two cones | from one cone to the other. | followed by a step with the trailing
Repeat a second trial by | foot to a position adjacent to or
galloping back to the | behind the lead foot
original cone. 3. Brief period when both feet are off
the floor
4. Maintains a rhythmic pattern for
four consecutive gallops
Skill Materials Directions Performance Criteria
3.Hop | A Tell the child to hop three | 1. Nonsupport leg swings forward in
minimum | times on his or her preferred | pendular fashion to produce force
of 15 feet | foot (established before | 2. Foot of nonsupport leg remains
of clear | testing) and then three times | behind body
space on the other foot. Repeat a | 3. Arms flexed and swing forward to

second trial.

produce force

4. Takes off and lands three

consecutive times on preferred foot

5. Takes off and lands three
consecutive times on nonpreferred

foot
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Skill Materials Directions Performance Criteria
4.Leap | A Place a beanbag on the floor. | 1. Take off on one foot and land on
minimum | Attach a piece of tape on the | the opposite foot
of 20 feet | floor so it is parallel to and | 2. A period where both feet are off
of  clear | 10 feet away from the | the ground longer than running
space, a | beanbag. Have the child|3. Forward reach with the arm
beanbag, stand on the tape and run up | opposite the lead foot
and tape and leap over the beanbag.
Repeat a second trial.
R
Skill Materials Directions Performance Criteria
5.Horizontal | A Mark off a starting line | 1. Preparatory movement includes
jump minimum | on the floor. Have the | flexion of both knees with arms
of 10 feet | child start behind the | extended behind body
of clear | line. Tell the child to| 2. Arms extend forcefully forward
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space and | jump as far as he or she
tape can. Repeat a second
trial.

and upward reaching full extension

above the head

3. Take off and land on both feet

simultaneously

4. Arms are thrust downward during

landing

I T

Skill Materials Directions Performance Criteria

6. Slide | A Place the cones 25 feet apart | 1. Body turned sideways so shoulders
minimum | on top of a line on the floor. | are aligned with the line on the floor
of 25 feet | Tell the child to slide from | 2. A step sideways with lead foot
of clear | one cone to the other and | followed by a slide of the trailing
space,  a | back. Repeat a second trial. | foot to a point next to the lead foot
straight 3. A minimum of four continuous
line, and step-slide cycles to the right
two cones 4. A minimum of four continuous

step-slide cycles to the left
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Skill Materials Directions Performance Criteria
1. Striking | A 4-inch | Place the ball on the | 1. Dominant hand grips bat above
a stationary | lightweight | batting tee at the child's | nondominant hand
ball ball, a | belt level. Tell the child | 2. Nonpreferred side of body faces
plastic bat, | to hit the ball hard. | the imaginary tosser with feet parallel
and a | Repeat a second trial. 3. Hip and shoulder rotation during

batting tees

swing

4. Transfers body weight to front foot

5. Bat contacts ball

Skill Materials Directions Performance Criteria
2.Stationary | An 8- to 10- | Tell the child to dribble | 1. Contacts ball with one hand at
dribble inch the ball four times | about belt level

playground | without moving his or | 2. Pushes ball with fingertips (not a
ball for | her feet, using one | slap)

children ages | hand, and then stop by | 3. Ball contacts surface in front of or
3 to 5; ajcatching the ball |to the outside of foot on the preferred
basketball Repeat a second trial. side

for children 4. Maintains control of ball for four
ages 6 to 10; consecutive bounces without having
and a flat, to move the feet to retrieve it

hard surface
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Skill Materials Directions Performance Criteria
3.Catch | A 4-inch | Mark off two lines 15 feet apart. | 1. Preparation phase where
plastic ball, | The child stands on one line and the | hands are in front of the body
15 feet of | tosser on the other. Toss the ball | and elbows are flexed
clear space, | underhand directly to the child with | 2. Arms extend while reaching
and tape a slight arc aiming for his or her | for the ball as it arrives

chest. Tell the child to catch the
ball with both hands. Only count
those tosses that are between the
child's shoulders and belt. Repeat a

second trial.

3. Ball is caught by hands only
Skill Hlustration




Skill

Materials

Directions
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Performance Criteria

4. Kick

An 8- to
10-inch
plastic,
playground
, Or soccer
ball; a
beanbag;
30 feet of
clear space;

and tape

Mark off one line 30 feet
away from a wall and another
line 20 feet from the wall.
Place the ball on top of the
bean- bag on the line nearest
Tell the child to

stand on the other line. Tell

the wall.

the child to run up and kick
the ball hard toward the wall.

Repeat a second trial.

1. Rapid continuous approach to the
ball

2. An elongated stride or leap

immediately prior to ball contact

3. Non kicking foot placed even with
or slightly in back of the ball

4. Kicks ball with instep of preferred

foot (shoelaces) or toe

Skill

Materials

Directions

Performance Criteria

5.0verhand | A

throw

tennis

Attach a piece of tape on

ball, a | the floor 20 feet from a
wall, tape, | wall. Have the child stand
and 20 | behind the 20-foot line
feet of | facing the wall. Tell the
clear child to throw the ball
space hard at the wall. Repeat a

second trial.

1. Windup is initiated with

downward movement of hand/arm

2. Rotates hip and shoulders to a
point where the nonthrowing side

faces the wall

3. Weight is transferred by stepping
with the foot opposite the throwing
hand

4. Follow-through beyond ball
release diagonally across the body

toward the nonpreferred side
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Skill Materials Directions Performance Criteria
6.Underhand | A tennis ball | Place the two cones | 1. Preferred hand swings down and
roll for children | against a wall so they | back, reaching behind the trunk while

ages 3to6;a|are 4 feet apart. | chest faces cones
softball ~ for | Attach a piece of tape | 2. Strides forward with foot opposite

children ages
7 to 10; two
cones; tape;
and 25 feet
of clear

space

on the floor 20 feet
from the wall. Tell
the child to roll the
ball hard so that it
the

goes between

cones. Repeat a

second trial.

the preferred hand toward the cones

3. Bends knees to lower body

4. Releases ball close to the floor so
ball does not bounce more than 4
inches high
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4.3.2. Independent variables

In this study, the independent variable is the Brainballs method, including the program
of tasks, exercises, and activities using a set of 100 balls. We will look at whether the use
of educational balls Brainballs in PE classes varies significantly in the dependent variables.

Brainballs is an educational program for preschool and elementary students that have
been successfully researched and tested by researchers from the Department of Team
Sports Games at the Wroclaw University of Health and Sports Sciences, which has
received acceptance and approval from the National Ministry of Education in Poland. A set
of educational balls was entered in the official list of didactic aids for use in schools and
designated for general and integrated education at the level of the primary school (order
number: 1566/2003 — based on ordinance of the Ministry of National Education and Sport
— Diary Acts of 2002, No. 69, item 635). Educational balls were also given a positive
recommendation from the Parliament Commission for Sport (Rokita & Cichy, 2013).

Researchers found that children like moving activities and the attraction of exercises,
games, especially games with balls. So, they modified the traditional balls by adding letters
in the alphabet, numbers, and mathematical symbols on the surface of the balls (Rokita &
Cichy, 2013). In this way, educational balls were created with the first name "Edubal”,
after ten years of research, being changed to "Eduball™. In 2018, the English version of the
educational balls named "Brainball" was started. Despite the different names, the idea of
Edubal/Eduball/Brainball is the same; Children learn while playing! (Rokita et al., 2018b).

The Brainballs set includes 100 balls used in team sports games (basketball, soccer)
with five colors (yellow, green, blue, red, and orange) with black letters (uppercase and
lowercase letters), numbers from 0 to 9, mathematical symbols representing addition (+),
subtraction (-), multiplication (*) and division (:), bigger symbols (>), smaller (<),
parentheses () and symbols (@) are drawn on their surfaces, and the balls have been
resized and weighed suitable for the student's age (Rokita et al., 2018b).

The main teaching method of the program is to use games and exercises that have been
designed based on the natural forms of movement (running, jumping, throwing, catching...)
playing with Eduball/Brainballs in the physical education classes. Through games, students
can easily grasp basic movements, motor skills, and physical development. Numbers,

letters, and signs, as well as the color of educational balls, allow teachers to integrate
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instruction with a variety of content in different subjects such as Language (Polish,

English, and Spanish), Mathematics, History, Geography, Biology (Rokita et al., 2018b;
Rokita & Rzepa, 2002; Rokita & Rzepa, 2005).
The Brainball intervention program included 40 PE lessons — an example of a lesson

plan in Appendix.

Table 3. Implementation schedule of physical education program with the use of Brainballs

Lesson Date Subject/Topic Objective
- To classify objects (set, subsets)
1 27/8/2019 | Game “Corners”, - To learn the counting sequence
“Ball Hunters” - Improve social interactions, and
2 29/8/2019 certain motor skills
- To develop logical thinking
- To practice the order and
3 03/9/2019
Game “What color is | pronunciation of the letters of the
it”, “Letters” alphabet.
- Improve social interactions, and
4 05/9/2019
certain motor skills
- To practice the order and
5 10/9/2019 pronunciation of the letters of the
Game “Letter races” ) ]
alphabet and improve certain motor
6 12/9/2019 skills and physical skills
- To learn about number names and
practice counting
7 17/9/2019 . s
Game ‘“Numbers”, - To practice the other of digits in an
“From 0 to 9” increasing and decreasing number
sequence
8 19/9/2019 . .
- Improve certain motor skills
To practice the distinction between
9 24/9//2019 | Game “Even and odd o )
even and odd digits and improve
numbers” . .
10 26/9/2019 certain motor skills
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- To practice the distinction between

Game  “The  drill”,
11 01/10/2019 vowels and consonants.
“Vowels and )
- To develop language skills
consonants”
12 03/10/2019 - Improve certain motor skills
- To learn the rules of proper nouns,
13 08/10/2019 _ )
develop concentration and attention
Game “Proper nouns” )
and improve fundamental movement
14 10/10/2019 )
skills
- To improve students’ knowledge of
the digit order in an increasing
15 15/10/2019 .
Game “Attractive | number sequence
digits”, “Pair up” - To practice the distinction between
even and odd digits
16 17/10/2019 . .
- Improve certain motor skills
- To improve students’ knowledge of
17 | 22/10/2019 the digit order in an increasing
Game “Watch out”
number sequence
18 24/10/2019 - Improve certain motor skills
- To practice the order of the letters
19 29/10/2019 | Game “Where are you | of the alphabet, develop perceptive
my partner” and focus and improve the ability to
20 31/10/2019 work in a team
To practice the distinction between
21 05/11/2019 . )
Game “Double Tag” even and odd digits and improve
22 07/11/2019 certain motor skills
- To improve students’ knowledge of
23 12/11/2019 | Game “The moving | the letter order in the alphabet,
ABC”, “ABC” develop perceptive and focus and
24 14/11/2019

improve the ability to work in a team
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- To improve number recognition,

25 19/11/2019 solve problems involving the four
mathematical operations (addition,
Game “Math races” ) o
subtraction,  multiplication  and
26 21/11/2019 division), and improve locomotor and
object control skills
To practice the order of the letters of
27 26/11/2019 the English  alphabet, develop
Game “Alphabet” perceptiveness and focus, and
improve on working cooperatively
28 28/11/2019 .
with others
- To learn mathematical operation
with the number “5”
29 03/12/2019
Game “Number Tag”, |- To compose numbers equal to,
“The group games” greater than, or less than 100
- Develop orientation in space and
30 05/12/2019 _ _
time and improve speed
- To improve knowledge of the
31 10/12/2019
Game “Who is called” | letters, enrich vocabulary and
32 12/12/2019 improve certain motor skills.
To practice the use of mathematical
33 17/12/2019 signs (<, >, =) and compare numbers,
Game “Compare sets” o )
develop the ability to work in a team,
34 | 19/12/2019 and improve certain motor skills
To enrich vocabulary (nouns, verbs,
35 24/12/2019
Game “Words” adjectives) and improve certain
36 26/12/2019 fundamental movement skills
_ | To practice simple mathematical
37 02/01/2020 | Game “Operations in ) ) ) o
) operations and improve orientation in
the air”
38 07/01/2020 space
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39

09/01/2020
Game “Letter Tag”

40

14/01/2020

To develop the skills of forming
words beginning with a certain letter

and improve certain motor skills

4.4. Organization of research

Organization and procedure of research and intervention is described in figure 8.

Development of research design
Selecting dependent and independent variable, selecting, and developing research tools
Selection the target population and random assignment of control and experimental groups

!

Testing dependent variables

1. Math =ldlls level

2. English skills level

3. International Physical Fitness Test

Examination 1 (pre-test) — September 2019

4. The Test of Gross Motor Development - second edition (TGMD-2)

Intervention (20 weeks)

Experimental class
N =18 students

Control class
N =27 students

Applving independent variable (Bramhalls program)

All physical education classes in the experimental groups
were taken twice a week for 35 mmutes including the
educational balls tasks.

Traditional physical educatien program

Physical education clzsses were also taken twice a week for
35 minutes and conducted with a traditional curriculum

(without the use of Brainkalls).

Testing dependent variables

1. Math shalls level

2. English skills level

3. International Physical Fitness Test

Examination 2 (post-test) — January 2020

4. The Test of Gross Motor Develooment - second edition (TGMD-2)

Testing dependent variables

1. Math shdlls level

2. English skills level

3. International Physical Fitness Test

Follow up — September 2020

4. The Test of Gress Motor Development - second edition (TGMD-2)

Figure 8. Visualization of the experimental research design

4.5. Statistical analysis

Statistical analysis of results was performed by STATISTICA statistical package 13.0

(Stat. Krakow). Students' test results from the experimental and control classes related to

gender and repeat measurement were analyzed by basic statistics such as arithmetic mean,

standard deviation, minimum (MIN), and maximum (MAX). A variance analysis

(ANOVA) for repeated measurements was performed to verify the differences in the
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relationship between the results in math skills, English skills, and physical fitness, gross
motor skills of students according to gender, group, and repeat the measurement. Levene's
test of uniformity of variance was used to confirm the homogeneity of variance in the
samples tested. Newmana-Keulsa's Post hoc test was applied to confirm the importance of

the differences between groups. Statistical significance was set at p<0.05.
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V RESULTS

5.1. The physical fitness level of pupils from experimental and control groups at the
first, second, and follow-up examinations

50-meter running (S)

The results of the analysis of variance for the repeated measurements in the 50-
meter running test showed that the acceleration and speed of pupils from the experimental
group after one school year improved significantly compared to pupils from the control
group, (F(2,102)=5.71, p=0.0044) (Figure 9). However, the results of the Post hoc test
showed that the acceleration and speed of pupils from the experimental group and the
control group did not have significant differences in the first, second, and follow-up

examinations (p>0.05) (Tables 4, 5, Appendix).

F(2, 102)=5.7196, p=0.00442

14.5
14.0 T
135 1 1340

13.22
13.0

12.5 242

50-meter running (s)

12.0

11.91
1]

115

—— Control
—&— Experimental

11.0
Examination 1 Examination 2 Follow up

Figure 9. The results of the 50-meter running in pupils from the experimental and control
groups in the first, second, and follow-up examinations.

Comparing the results obtained on the level of the 50-meter running separately in
pupils from experimental and control groups at first, second, and follow-up examinations

showed that the acceleration and speed of pupils from the experimental and control groups
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did not significantly improve after 20 weeks of intervention (from the first to the second
examination). However, the acceleration and speed of pupils in both groups improved
significantly at the follow-up examination (eight months after the intervention), separately
in the experimental group (p=0.0001) and the control group (p=0.0001) (Table 5,
Appendix).

The analysis of variance for the repeated measurements in the 50-meter running test
showed that there were no significant differences in the development of acceleration and
speed between boys from the experimental group and boys from the control group. There
were also no significant differences in the development of acceleration and speed between
girls from the experimental group and girls from the control group (F(2, 102)=1.5161,
p=0.2244) (Figure 10). The results of the Post hoc test showed that there were no
significant differences in the 50-meter running of 7-year-old boys and girls between the
experimental group and the control group at the first, second, and follow-up examinations
(p>0.05) (Tables 6, Appendix).
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Figure 10. The results of the 50-meter running in 7-year-old boys and girls from the

experimental and control groups in the first, second, and follow-up examinations.
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Toe touch (cm)

The results of the analysis of variance for the repeated measurements in the Toe
touch test showed that the flexibility of the lower back and hamstring muscles of pupils
from the experimental group after one school year improved significantly compared to
pupils from the control group (F(2, 102)=4.47, p=0.0137) (Figure 11). The Post hoc test
results showed that there was a significant difference in the Toe touch test between pupils
from the experimental group and pupils from the control group at the first examination
(p=0.036). However, there were no significant differences at second and follow-up
examinations (p>0.05) (Tables 7, 8, Appendix).

F(2, 102)=4.4744, p=0.01372
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Figure 11. The results of the Toe touch in pupils from the experimental and control groups
in the first, second, and follow-up examinations.

Comparing the results obtained on the level of the Toe touch separately in pupils
from experimental and control groups at the first, second, and follow-up examinations
showed that the flexibility of the lower back and hamstring muscles of pupils from the

experimental group improved significantly after 20 weeks of intervention (p<0.0001) and
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at follow-up, eight months after the intervention (p<0.0001). The flexibility of the lower
back and hamstring muscles of pupils from the control group did not improve significantly
after the 20 weeks of intervention (p>0.05) but improved significantly at follow-up, eight
months after the intervention (p<0.0001) (Table 8, Appendix).

Analysis of variance for repeated measurements in the toe touch test revealed that
there were no significant differences in the development of lower back and hamstring
flexibility between boys from the experimental group and boys from the control group.
There were also no significant differences in the development of lower back and hamstring
flexibility between girls from the experimental group and girls from the control group (F(2,
102)=0.9868, p=0.3762) (Figure 12). The results of the Post hoc test showed that there
were no significant differences in the Toe touch of 7-year-old boys and girls between the
experimental group and the control group at the first, second, and follow-up examinations
(p>0.05) (Tables 9, Appendix).
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12
1
10 r
9 | 8.88
g | 7.75
E .|
~ 6.56
S
S 6 5.73
o
|_
§ ST 450
4.09 | 1 v
4 t . /
3t L
P
5 | 1
1t 17 1 —$— Control
0 | | | | - Experimental
Exam1l Exam2 Follow-up Exam1l Exam2 Follow-up
Girls Boys

Figure 12. The results of the Toe touch in 7-year-old boys and girls from the experimental

and control groups in the first, second, and follow-up examinations
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Standing long jump (cm)

The results of the analysis of variance for the repeated measurements in the
Standing long jump test showed that the explosive leg power of pupils from the
experimental group after one school year improved significantly compared to pupils from
the control group (F(2,102)=5.1121, p=0.0076) (Figure 13). However, the Post hoc test
results showed that the explosive leg power of pupils from the experimental group and the
control group did not have significant differences in the first and second examinations
(p>0.05). There was a significant difference in explosive leg power between the pupils of
the experimental group and the control group at the follow-up examination (eight months
after the intervention) (p=0.018) (Tables 10, 11, Appendix).
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Figure 13. The results of the standing long jump in pupils from the experimental and
control groups in the first, second, and follow-up examinations.

Comparing the results obtained on the level of the standing long jump separately in
pupils from experimental and control groups at the first, second, and follow-up
examinations showed that the pupils from the experimental and control groups did not

significantly improve in the explosive leg power after 20 weeks of intervention (from the
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first to the second examination). However, the explosive leg power of pupils in both
groups improved significantly at follow-up examination (eight months after the
intervention), separately in the experimental group (p<0.0001) and the control group
(p<0.0001) (Table 11, Appendix).

The analysis of variance for the repeated measurements in the standing long jump
test showed that there were no significant differences in the development of explosive leg
power between boys from the experimental group and boys from the control group. There
were also no significant differences in the development of explosive leg power between
girls from the experimental group and girls from the control group (F(2, 102)=0.8917,
p=0.4131) (Figure 14). The results of the Post hoc test showed that there were no
significant differences in the standing long jump of 7-year-old boys and girls between the
experimental group and the control group at the first, second, and follow-up examinations
(p>0.05) (Tables 12, Appendix).
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Figure 14. The results of the standing long jump in 7-year-old boys and girls from the

experimental and control groups in the first, second, and follow-up examinations
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4 x 10 m sprint (s)

The results of the analysis of variance for the repeated measurements in the 4 x 10
m sprint test showed that the speed and agility of pupils from the experimental group after
one school year improved significantly compared to pupils from the control group (F(2,
102)=3.5158, p=0.0333) (Figure 15). However, the results of the Post hoc test showed that
the speed and agility of pupils from the experimental group and the control group did not
have significant differences in the first, second, and follow-up examination (p > 0.05)
(Tables 13, 14, Appendix).
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Figure 15. The results of the 4 x 10 m sprint in pupils from the experimental and control
groups in the first, second, and follow-up examinations

Comparing the results obtained on the level of 4 x 10 m sprint separately in pupils
from experimental and control groups at the first, second and follow-up examinations
showed that the speed and agility of pupils from the experimental group significantly
improved after 20 weeks of intervention (p<0.0001) and at follow-up examination (eight

months after the intervention) (p<<0.0001). The speed and agility of pupils from the control
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group did not significantly improve after the 20 weeks of intervention (p>0.05) but
significantly improved at follow-up examination (eight months after the intervention)
(p<0.0001) (Table 14, Appendix).

The analysis of variance for the repeated measurements in the 4 x 10 m sprint test
showed that there were no significant differences in the development of speed and agility
between boys from the experimental group and boys from the control group. There were
also no significant differences in the development of speed and agility between girls from
the experimental group and girls from control groups (F(2, 102)=0.4784, p=0.6211)
(Figure 16). The results of the Post hoc test showed that there were no significant
differences in the 4 x 10 m sprint of 7-year-old boys and girls between the experimental
group and the control group at the first, second, and follow-up examinations (p>0.05)
(Tables 15, Appendix).
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Figure 16. The results of the 4 x 10 m in 7-year-old boys and girls from the experimental

and control groups in the first, second, and follow-up examinations
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Hand strength (kg)

The results of the analysis of variance for the repeated measurements in the Hand
strength test showed that the grip strength of pupils from the experimental group after one
school year improved significantly compared to pupils from the control group, (F(2,
102)=3.8974, p=0.0233) (Figure 17). However, the results of the Post hoc test showed that
the grip strength of pupils from the experimental group and the control group did not have
significant differences in the first, second, and follow-up examinations (p>0.05) (Tables
16, 17, Appendix).

F(2, 102)=3.8974, p=0.02338

13.0
12.5
12.0
11.70 11.67
11.5 T
11.0 £

10.5 10.41 )///ea/

10.0 0.86

Hand strength (kg)

[(e]
6]
|
[
]
\
[

9.0 ==

8.5

8.0 —$— Control
—&— Experimental

7.5 ; ;
Examination 1 Examination 2 Follow up

Figure 17. The results of the Hand strength in pupils from the experimental and control
groups in the first, second, and follow-up examinations.

Comparing the results obtained on the level of Hand strength separately in pupils
from experimental and control groups at the first, second, and follow-up examinations
showed that the grip strength of pupils from the experimental group and the control group
did not improve significantly after 20 weeks of intervention (from the first to the second

examination). However, the grip strength of pupils in both groups improved significantly at
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follow-up examination (eight months after the intervention), separately in the experimental
group (p<0.0001) and in the control group (p=0.001) (Table 17, Appendix).

The analysis of variance for the repeated measurements in the Hand strength test
showed that the level of the grip strength of boys and girls from the experimental group
after one school year improved significantly compared to boys and girls from the control
group (F(2, 102)=3.8614, p=0.0241) (Figure 18). However, the results of the Post hoc test
showed that there were no significant differences in the Hand strength of 7-year-old boys
and girls between the experimental group and the control group at the first, second, and

follow-up examinations (p>0.05) (Tables 18, Appendix).
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Figure 18. The results of the Hand strength in 7-year-old boys and girls from the
experimental and control groups in the first, second, and follow-up examinations
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Bent arm hang (s)

The analysis of variance for the repeated measurements in the bent arm hang test
showed that there were no significant differences in the strength and endurance
development of pupils from experimental and control groups after one school year (F(2,
102)=0.3755, p=0.6878) (Figure 19). The results of the Post hoc test also showed that the
strength and endurance of pupils from the experimental group and the control group did
not have significant differences in the first, second, and follow-up examination (p>0.05)
(Tables 19, 20, Appendix).
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Figure 19. The results of the Bent arm hang in pupils from the experimental and control
groups in the first, second, and follow-up examinations.

Comparing the results obtained on the level of Bent arm hang separately in pupils
from experimental and control groups at the first, second, and follow-up examinations
showed that the strength and endurance of pupils from the experimental group significantly
improved after 20 weeks of intervention (from the first to the second examination)
(p=0.002) and at follow-up examination (eight months after the intervention) (p<0.0001).

The strength and endurance of pupils from the control group did not significantly improve
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after the 20 weeks of intervention (p>0.05) but significantly improved at follow-up
examination (eight months after the intervention) (p<0.0001) (Table 20, Appendix).

The analysis of variance for the repeated measurements in the bent arm hang test
showed that there were no significant differences in the development of strength and
endurance between boys from the experimental group and boys from the control group.
There were also no significant differences in the development of strength and endurance
between girls from the experimental group and girls from control groups (F(2,
102)=1.2038, p=0.3042) (Figure 20). The results of the Post hoc test showed that there
were no significant differences in the bent arm hang of 7-year-old boys and girls between
the experimental group and the control group at the first, second, and follow-up
examinations (p>0.05) (Tables 21, Appendix).
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Figure 20. The results of the Bent arm hang in 7-year-old boys and girls from the

experimental and control groups in the first, second, and follow-up examinations
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Sit-ups (num.)

The analysis of variance for the repeated measurements in the Sit-ups test showed
that there were no significant differences in the development of abdominal strength of
pupils from experimental and control groups after one school year (F(2, 102)=0.5850,
p=0.5589) (Figure 21). The results of the Post hoc test also showed that the abdominal
strength of pupils from the experimental group and the control group did not have
significant differences in the first, second, and follow-up examinations (p>0.05) (Tables

22, 23, Appendix).
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Figure 21. The results of the Sit-ups in pupils from the experimental and control groups in
the first, second, and follow-up examinations.

Comparing the results obtained on the level of Sit-ups separately in pupils from
experimental and control groups at the first, second, and follow-up examinations showed
that the abdominal strength of pupils from the experimental group significantly improved
after 20 weeks of intervention (from the first to the second examination) (p=0.021) and at

follow-up examination (eight months after the intervention) (p<<0.0001). The abdominal
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strength of pupils from the control group did not significantly improve after 20 weeks of
intervention (p>0.05) but significantly improved at follow-up examination (eight months
after the intervention) (p<<0.0001) (Table 23, Appendix).

The analysis of variance for the repeated measurements in the Sit-ups test showed
that there were no significant differences in the development of abdominal strength
between boys from the experimental group and boys from the control group. There were
also no significant differences in the development of abdominal strength between girls
from the experimental group and girls from control groups (F(2, 102)=2.3495, p=0.1005)
(Figure 22). The results of the Post hoc test showed that there were no significant
differences in the Sit-ups of 7-year-old boys and girls between the experimental group and
the control group at the first, second, and follow-up examinations (p>0.05) (Tables 24,
Appendix).
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Figure 22. The results of the Sit-ups in 7-year-old boys and girls from the experimental and

control groups in the first, second, and follow-up examinations
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5.2. Gross motor skills level of pupils from experimental and control groups in the
first and follow-up examinations

The results of gross motor test skills have been collected only twice. Due to the
global pandemic situation and also a local restriction in the education system in Vietnam, it
was impossible to collect the post-test results in due time. But luckily, the restriction on the
education system ended in time to organize the third examination; therefore, it was decided
to collect scores at the follow-up term. This is why there are only two sets of results
presented in this section.

Run skills

The results of the analysis of variance for the repeated measurements in the Run
skills test showed that the level of the Run skills of pupils from the experimental group
after one school year improved significantly compared to pupils from the control group
(F(1, 51)=12.066, p=0.0010) (Figure 23). However, the results of Post-hoc testing showed
that there were no significant differences in the Run skills between pupils from the
experimental group and the control group at the first and follow-up examinations (p>0.05)
(Tables 25, 26, Appendix).
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Figure 23. The results of the Run skills in pupils from the experimental and control groups

in the first and follow-up examinations.
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Comparing the results obtained on the level of the Run skills separately in pupils
from experimental and control groups at the first and follow-up examinations, the results
showed that the pupils from the experimental group significantly improved the level of
Run skills after one school year (p<0.0001). In comparison, the pupils from the control
group did not significantly improve the level of Run skills after one school year (p>0.05)
(Table 26, Appendix).

The analysis of variance for the repeated measurements in the Run skills test
showed no significant differences in the level of development of Run skills performance
between boys from the experimental group and boys from the control group. There were
also no significant differences in the level of development of Run skills performance
between girls from the experimental group and girls from control groups (F(1, 51)=1.8711,
p=0.1773) (Figure 24). The results of the Post-hoc test showed that there were no
significant differences in the Run skills of 7-year-old boys and girls between the
experimental group and the control group at the first and follow-up examinations (p>0.05)
(Tables 27, Appendix).
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Figure 24. The results of the Run skills in 7-year-old boys and girls from the experimental

and control groups in the first and follow-up examinations
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Gallop skills

The results of the analysis of variance for the repeated measurements in the Gallop
skills test showed that the level of the Gallop skills of pupils from the experimental group
after one school year improved significantly compared to pupils from the control group
(F(1, 51)=8.6404, p=0.0049) (Figure 25). However, the results of the Post-hoc test showed
that there were no significant differences in the Run skills between students from the
experimental group and the control group at the first and follow-up examinations (p>0.05)

(Tables 28, 29, Appendix).
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Figure 25. The results of the Gallop skills in pupils from the experimental and control
groups in the first and follow-up examinations

Comparing the results obtained on the level of the Gallop skills separately in pupils
from experimental and control groups at the first and follow-up examinations, the results
showed that the level of the Gallop skills improved significantly after one school year
separately in the experimental group (p<0.0001) and the control group (p=0.030) (Table
29, Appendix).
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The analysis of variance for the repeated measurements in the Gallop skills test
showed no significant differences in the level of development of Gallop skills performance
between boys from the experimental group and boys from the control group. There were
also no significant differences in the level of development of Gallop skills performance
between girls from the experimental group and girls from control groups (F(1, 51)=0.2154,
p=0.6445) (Figure 26). The results of the Post-hoc test showed that there were no
significant differences in the Gallop skills of 7-year-old boys and girls between the
experimental group and the control group at the first and follow-up examinations (p>0.05)
(Tables 30, Appendix).

F(1, 51)=0.21541, p=0.64453

7.2
7.0

6.8 | it -

6.6 + 6.56

6.4 . it /3

6.2 | -

6.42

6.0 r 1T T 5.91

5.63 |

Gallop (scores)

56+
5.45/ -

sal \/5.38 Il 4/5.42

52+ _E

50+

—$— Control

481 —&— Experimental

4.6 : : : :
Exam 1  Follow-up Exam 1  Follow-up

Girls Boys
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Hop skills

The analysis of variance for the repeated measurements in the Hop skills test
showed no significant differences in the level of development of Hop skills performance
between experimental and control groups (F(1, 51)=0.29374, p=0.59020) (Figure 27). The
results of the Post-hoc test showed that there were no significant differences in the Hop
skills between students from the experimental group and the control group at the first and

follow-up examinations (p>0.05) (Tables 31, 32, Appendix).
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Figure 27. The results of the Hop skills in pupils from the experimental and control groups
in the first and follow-up examinations.

Comparing the results obtained on the level of the Hop skills separately in students
from experimental and control groups at the first and follow-up examinations, the results
showed that the level of the Hop skills improved significantly after one school year
separately in the experimental group (p=0.001) and the control group (p<0.0001) (Table
32, Appendix).
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The analysis of variance for the repeated measurements in the Hop skills test
showed no significant differences in the level of development of Hop skills performance
between boys from the experimental group and boys from the control group. There were
also no significant differences in the level of development of Hop skills performance
between girls from the experimental group and girls from control groups (F(1, 51)=2.2763,
p=0.1375) (Figure 28). The results of the Post-hoc test showed that there were no
significant differences in the Hop skills of 7-year-old boys and girls between the
experimental group and the control group at the first and follow-up examinations (p>0.05)

(Tables 33, Appendix).
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Figure 28. The results of the Hop skills in 7-year-old boys and girls from the experimental

and control groups in the first and follow-up examinations
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Leap skills

The analysis of variance for the repeated measurements in the Leap skills test
showed no significant differences in the level of development of Leap skills performance
between experimental and control groups (F(1, 51)=1.9056, p=0.1734) (Figure 29). The
results of the Post-hoc test showed that there were no significant differences in the Leap
skills between pupils from the experimental group and the control group at the first and

follow-up examinations (p>0.05) (Tables 34, 35, Appendix).
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Figure 29. The results of the Leap skills in pupils from the experimental and control groups
in the first and follow-up examinations

Comparing the results obtained on the level of the Leap skills separately in students
from experimental and control groups at the first and follow-up examinations, the results
showed that the level of the Leap skills improved significantly after one school year
separately in the experimental group (p=0.002) and the control group (p<0.0001) (Table
35, Appendix).
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The analysis of variance for the repeated measurements in the Leap skills test
showed no significant differences in the level of development of Leap skills performance
between boys from the experimental group and boys from the control group. There were
also no significant differences in the level of development of Leap skills performance
between girls from the experimental group and girls from control groups (F(1, 51)=1.2799,
p=0.2632) (Figure 30). The results of the Post-hoc test showed that there were no
significant differences in the Leap skills of 7-year-old boys and girls between the
experimental group and the control group at the first and follow-up examinations (p>0.05)

(Tables 36, Appendix).
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78

Jump skills
The analysis of variance for the repeated measurements in the Jump skills test

showed no significant differences in the level of development of Jump skills performance
between experimental and control groups (F(1, 51)=0.4324, p=0.5137) (Figure 31). The
results of the Post-hoc test showed that there were no significant differences in the Jump
skills between pupils from the experimental group and the control group at the first and

follow-up examinations (p>0.05) (Tables 37, 38, Appendix).
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Figure 31. The results of the Jump skills in pupils from the experimental and control
groups in the first and follow-up examinations

Comparing the results obtained on the level of the Jump skills separately in pupils
from experimental and control groups at the first and follow-up examinations, the results
showed that the level of the Leap skills improved significantly after one school year
separately in the experimental group (p<0.0001) and the control group (p<0.0001) (Table
38, Appendix).
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The analysis of variance for the repeated measurements in the Jump skills test
showed no significant differences in the level of development of Jump skills performance
between boys from the experimental group and boys from the control group. There were
also no significant differences in the level of development of Jump skills performance
between girls from the experimental group and girls from control groups (F(1, 51)=0.4324,
p=0.5137) (Figure 32). The results of the Post-hoc test showed that there were no
significant differences in the Jump skills of 7-year-old boys and girls between the
experimental group and the control group at the first and follow-up examinations (p>0.05)

(Tables 39, Appendix).
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Figure 32. The results of the Jump skills in 7-year-old boys and girls from the experimental

and control groups in the first and follow-up examinations
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Slide skills

The results of the analysis of variance for the repeated measurements in the Slide
skills test showed that the level of the Slide skills of pupils from the experimental group
after one school year improved significantly compared to pupils from the control group
(F(1, 51)=7.2742, p=0.0094) (Figure 33). However, the results of the Post-hoc test showed
that there were no significant differences in the Slide skills between pupils from the
experimental group and the control group at the first and follow-up examinations (p>0.05)
(Tables 40, 41, Appendix).
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Figure 33. The results of the Slide skills in pupils from the experimental and control groups
in the first and follow-up examinations

Comparing the results obtained on the level of the Slide skills separately in pupils
from experimental and control groups at the first and follow-up examinations, the results
showed that the level of the Slide skills improved significantly after one school year
separately in the experimental group (p<0.0001) and the control group (p=0.002) (Table
41, Appendix).
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The analysis of variance for the repeated measurements in the Slide skills test
showed no significant differences in the level of development of Slide skills performance
between boys from the experimental group and boys from the control group. There were
also no significant differences in the level of development of Slide skills performance
between girls from the experimental group and girls from control groups (F(1, 51)=0.1869,
p=0.6673) (Figure 34). The results of the Post-hoc test showed that there were no
significant differences in the Slide skills of 7-year-old boys and girls between the
experimental group and the control group at the first and follow-up examinations (p>0.05)

(Tables 42, Appendix).
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Figure 34. The results of the Slide skills in 7-year-old boys and girls from the experimental

and control groups in the first and follow-up examinations
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Locomotor skills

The results of the analysis of variance for the repeated measurements in the
Locomotor skills test showed that the level of the Locomotor skills of pupils from the
experimental group after one school year improved significantly compared to pupils from
the control group (F(1, 51)=14.142, p=0.0004) (Figure 35). However, the results of the
Post-hoc test showed that there were no significant differences in the Locomotor skills
between pupils from the experimental group and the control group at the first and follow-

up examinations (p>0.05) (Tables 43, 44, Appendix).
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Figure 35. The results of the Locomotor skills in pupils from the experimental and control
groups in the first and follow-up examinations

Comparing the results obtained on the level of the Locomotor skills separately in
pupils from experimental and control groups at the first and follow-up examinations, the
results showed that the level of the Locomotor skills improved significantly after one
school year separately in the experimental group (p<0.0001) and the control group

(p<0.0001) (Table 44, Appendix).



83

The analysis of variance for the repeated measurements in the Locomotor skills test
showed no significant differences in the level of development of Locomotor skills
performance between boys from the experimental group and boys from the control group.
There were also no significant differences in the level of development of Locomotor skills
performance between girls from the experimental group and girls from control groups (F(1,
51)=0.17607, p=0.6765) (Figure 36). The results of the Post-hoc test showed that there
were no significant differences in the Locomotor skills of 7-year-old boys and girls
between the experimental group and the control group at the first and follow-up
examinations (p>0.05) (Tables 45, Appendix).
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Figure 36. The results of the Locomotor skills in 7-year-old boys and girls from the
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Strike skills

The results of the analysis of variance for the repeated measurements in the Strike
skills test showed that the level of the Strike skills of pupils from the experimental group
after one school year improved significantly compared to pupils from the control group
(F(1, 51)=10.086, p=0.0025) (Figure 37). However, the results of the Post-hoc test showed
that there were no significant differences in the Strike skills between pupils from the
experimental group and the control group at the first and follow-up examinations (p>0.05)
(Tables 46, 47, Appendix).
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Figure 37. The results of the Strike skills in pupils from the experimental and control
groups in the first and follow-up examinations

Comparing the results obtained on the level of the Strike skills separately in pupils
from experimental and control groups at the first and follow-up examinations, the results
showed that the level of the Strike skills improved significantly after one school year
separately in the experimental group (p<0.0001) and the control group (p<0.0001) (Table
47, Appendix).
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The analysis of variance for the repeated measurements in the Strike skills test
showed no significant differences in the level of development of Strike skills performance
between boys from the experimental group and boys from the control group. There were
also no significant differences in the level of development of Strike skills performance
between girls from the experimental group and girls from control groups (F(1, 51)=0.2166,
p=0.6436) (Figure 38). The results of the Post-hoc test showed that there were no
significant differences in the Strike skills of 7-year-old boys and girls between the
experimental group and the control group at the first and follow-up examinations (p>0.05)
(Tables 48, Appendix).
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Figure 38. The results of the Strike skills in 7-year-old boys and girls from the

experimental and control groups in the first and follow-up examinations
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Dribble skills

The analysis of variance for the repeated measurements in the Dribble skills test
showed no significant differences in the level of development of Dribble skills
performance between experimental and control groups (F(1, 51)=0.0232, p=0.8793)
(Figure 39). The results of the Post-hoc test showed that there were no significant
differences in the Dribble skills between pupils from the experimental group and the

control group at the first and follow-up examinations (p>0.05) (Tables 49, 50, Appendix).
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Figure 39. The results of the Dribble skills in pupils from the experimental and control
groups in the first and follow-up examinations

Comparing the results obtained on the level of the Dribble skills separately in
pupils from experimental and control groups at the first and follow-up examinations, the
results showed that the level of the Dribble skills improved significantly after one school
year separately in the experimental group (p<0.0001) and the control group (p<0.0001)
(Table 50, Appendix).
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The analysis of variance for the repeated measurements in the Dribble skills test
showed no significant differences in the level of development of Dribble skills
performance between boys from the experimental group and boys from the control group.
There were also no significant differences in the level of development of Dribble skills
performance between girls from the experimental group and girls from control groups (F(1,
51)=0.9343, p=0.3382) (Figure 40). The results of the Post-hoc test showed that there were
no significant differences in the Dribble skills of 7-year-old boys and girls between the
experimental group and the control group at the first and follow-up examinations (p>0.05)
(Tables 51, Appendix).
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Figure 40. The results of the Dribble skills in 7-year-old boys and girls from the

experimental and control groups in the first and follow-up examinations
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Catch skill

The analysis of variance for the repeated measurements in the Catch skills test
showed no significant differences in the level of development of Catch skills performance
between experimental and control groups (F(1, 51)=0.4779, p=0.4925) (Figure 41). The
results of the Post-hoc test showed that there were no significant differences in the Catch
skills between pupils from the experimental group and the control group at the first and

follow-up examinations (p>0.05) (Tables 52, 53, Appendix).
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Figure 41. The results of the Catch skill in pupils from the experimental and control groups
in the first and follow-up examinations

Comparing the results obtained on the level of the Catch skills in pupils from
experimental and control groups at the first and follow-up examinations, the results
showed that the pupils from the control group significantly improved the level of Catch
skills after one school year (p=0.009). In comparison, the pupils from the experimental
group did not significantly improve the level of catching skills after one school year
(p>0.05) (Table 53, Appendix).
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The analysis of variance for the repeated measurements in the Catch skills test
showed no significant differences in the level of development of Catch skills performance
between boys from the experimental group and boys from the control group. There were
also no significant differences in the level of development of Catch skills performance
between girls from the experimental group and girls from control groups (F(1, 51)=0.0278,
p=0.8681) (Figure 42). The results of the Post-hoc test showed that there were no
significant differences in the Catch skills of 7-year-old boys and girls between the
experimental group and the control group at the first and follow-up examinations (p>0.05)

(Tables 54, Appendix).
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Figure 42. The results of the Catch skill in 7-year-old boys and girls from the experimental

and control groups in the first and follow-up examinations
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Kick skill

The results of the analysis of variance for the repeated measurements in the Kick
skills test showed that the level of the Kick skills of pupils from the experimental group
after one school year improved significantly compared to pupils from the control group
(F(1, 51)=5.0719, p=0.0286) (Figure 43). However, the results of the Post-hoc test showed
that there were no significant differences in the Kick skills between pupils from the
experimental group and the control group at the first and follow-up examinations (p>0.05)
(Tables 55, 56, Appendix).
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Figure 43. The results of the Kick skill in pupils from the experimental and control groups
in the first and follow-up examinations

Comparing the results obtained on the level of the Kick skills separately in pupils
from experimental and control groups at the first and follow-up examinations, the results
showed that the level of the Kick skills improved significantly after one school year
separately in the experimental group (p<0.0001) and the control group (p=0.001) (Table
56, Appendix).
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The analysis of variance for the repeated measurements in the Kick skills test
showed no significant differences in the level of development of Kick skills performance
between boys from the experimental group and boys from the control group. However, the
Kick skills of girls from the experimental group after one school year improved
significantly compared to girls from the control group (F(1, 51)=5.0719, p=0.0286) (Figure
44). The results of the Post-hoc test showed that there were no significant differences in the
Kick skills of 7-year-old boys and girls between the experimental group and the control

group at the first and follow-up examinations (p>0.05) (Tables 57, Appendix).
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Throw skills

The analysis of variance for the repeated measurements in the Throw skills test
showed no significant differences in the level of development of Throw skills performance
between experimental and control groups (F(1, 51)=0.0840, p=0.7730) (Figure 45). The
results of the Post-hoc test showed that there were no significant differences in the Throw
skills between pupils from the experimental group and the control group at the first and

follow-up examinations (p>0.05) (Tables 58, 59, Appendix).
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Figure 45. The results of the Throw skills in pupils from the experimental and control
groups in the first and follow-up examinations

Comparing the results obtained on the level of the Throw skills separately in pupils
from experimental and control groups at the first and follow-up examinations, the results
showed that the level of the Throw skills improved significantly after one school year
separately in the experimental group (p<0.0001) and the control group (p=0.001) (Table
59, Appendix).
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The analysis of variance for the repeated measurements in the Throw skills test
showed no significant differences in the level of development of Throw skills performance
between boys from the experimental group and boys from the control group. There were
also no significant differences in the level of development of Throw skills performance
between girls from the experimental group and girls from control groups (F(1, 51)=1.0726,
p=0.3052) (Figure 46). The results of the Post-hoc test showed that there were no
significant differences in the Throw skills of 7-year-old boys and girls between the
experimental group and the control group at the first and follow-up examinations (p>0.05)

(Tables 60, Appendix).
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Figure 46. The results of the Throw skills in 7-year-old boys and girls from the

experimental and control groups in the first and follow-up examinations
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Roll skills

The results of the analysis of variance for the repeated measurements in the Roll
skills test showed that the level of the Roll skills of pupils from the experimental group
after one school year improved significantly compared to pupils from the control group
(F(1, 51)=5.7919, p=0.0197) (Figure 47). However, the results of the Post-hoc test showed
that there were no significant differences in the Roll skills between pupils from the
experimental group and the control group at the first and follow-up examinations (p>0.05)
(Tables 61, 62, Appendix).
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Figure 47. The results of the Roll skill in pupils from the experimental and control groups
in the first and follow-up examinations

Comparing the results obtained on the level of the Roll skills separately in pupils
from experimental and control groups at the first and follow-up examinations, the results
showed that the level of the Roll skills improved significantly after one school year
separately in the experimental group (p<0.0001) and the control group (p=0.001) (Table
62, Appendix).
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The analysis of variance for the repeated measurements in the Roll skills test
showed no significant differences in the level of development of Roll skills performance
between boys from the experimental group and boys from the control group. There were
also no significant differences in the level of development of Roll skills performance
between girls from the experimental group and girls from control groups (F(1, 51)=0.7695,
p=0.3844) (Figure 48). The results of the Post-hoc test showed that there were no
significant differences in the Roll skills of 7-year-old boys and girls between the

experimental group and the control group at the first and follow-up examinations (p>0.05)

(Tables 63, Appendix).
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Object control skills

The results of the analysis of variance for the repeated measurements in the Object
control skills test showed that the level of the Object control skills of pupils from the
experimental group after one school year improved significantly compared to pupils from
the control group (F(1, 51)=19.127, p=0.00006) (Figure 49). However, the results of the
Post-hoc test showed that there were no significant differences in the Object control skills
between pupils from the experimental group and the control group at the first and follow-

up examinations (p>0.05) (Tables 64, 65, Appendix).
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Figure 49. The results of the Object control skills in pupils from the experimental and
control groups in the first and follow-up examinations

Comparing the results obtained on the level of the Object control skills separately
in pupils from experimental and control groups at the first and follow-up examinations, the
results showed that the level of the Object control skills improved significantly after one
school year separately in the experimental group (p<0.0001) and the control group
(p<0.0001) (Table 65, Appendix).
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The analysis of variance for the repeated measurements in the Object control skills
test showed no significant differences in the level of development of Object control skills
performance between boys from the experimental group and boys from the control group.
There were also no significant differences in the level of development of Object control
skills performance between girls from the experimental group and girls from control
groups (F(1, 51)=0.8447, p=0.3623) (Figure 50). The results of the Post-hoc test showed
that there were no significant differences in the Object control skills of 7-year-old boys and
girls between the experimental group and the control group at the first and follow-up

examinations (p>0.05) (Tables 66, Appendix).
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5.3. Math level of pupils from experimental and control groups in first, second, and
follow-up examinations

The results of the analysis of variance for the repeated measurements in the Math
skills test showed that the level of the Math skills of pupils from the experimental group
after one school year improved significantly compared to students from the control group
(F(2, 102)=6.0870, p=0.0031) (Figure 51). However, the results of the Post-hoc test
showed that there were no significant differences in the Math skills between pupils from
the experimental group and the control group at the first, second, and follow-up

examinations (p>0.05) (Tables 67, 68, Appendix).
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Figure 51. The results of the Math skills in pupils from the experimental and control
groups in the first, second, and follow-up examinations

Comparing the results obtained on the level of the Math skills in pupils from
experimental and control groups at the first, second, and follow-up examinations, the
results showed that the level of the Math skills improved significantly after 20 weeks of

intervention separately in the experimental group (p<0.0001), and in the control group
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(p=0.012), and also after eight months at the follow-up examination, separately in the
experimental group (p<0.0001) and the control group (p<0.0001) (Table 68, Appendix)
The analysis of variance for the repeated measurements in the Math skills test
showed no significant differences in the level of development of Math skills performance
between boys from the experimental group and boys from the control group. There were
also no significant differences in the level of development of Math skills between girls
from the experimental group and girls from control groups (F(2, 102)=0.2431, p=0.7846)
(Figure 52). The results of the Post hoc test showed that there were no significant
differences in the Math skills of 7-year-old boys and girls between the experimental group
and the control group at the first, second, and follow-up examinations (p>0.05) (Tables 69,

Appendix).
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Figure 52. The results of the Math skills in 7-year-old boys and girls from the experimental
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5.4. English level of pupils from experimental and control groups in the first, second,
and follow-up examinations

The results of the analysis of variance for the repeated measurements in the English
skills test showed that the level of the English skills of pupils from the experimental group
after one school year improved significantly compared to students from the control group
(F(2, 102)=5.4336, p=0.0057) (Figure 53). However, the results of the Post-hoc test
showed that there were no significant differences in the English skills between students
from the experimental group and the control group at the first, second, and follow-up

examinations (p>0.05) (Tables 70, 71, Appendix).
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Figure 53. The results of the English skills in pupils from the experimental and control
groups in the first, second, and follow-up examinations

Comparing the results obtained on the level of the English skills in pupils from
experimental and control groups at the first, second, and follow-up examinations, the
results showed that the level of the English skills improved significantly after 20 weeks of

intervention separately in the experimental group (p<0.0001) and the control group
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(p=0.018), and also after eight months at the follow-up examination, separately in the

experimental group (p<0.0001) and the control group (p<0.0001) (Table 68, Appendix)

The analysis of variance for the repeated measurements in the English skills test

showed no significant differences in the level of development of English skills

performance between boys from the experimental group and boys from the control group.

There were also no significant differences in the level of development of English skills

between girls from the experimental group and girls from control groups (F(2,
102)=0.5431, p=0.5825) (Figure 54). The results of the Post-hoc test showed that there
were no significant differences in the English skills of 7-year-old boys and girls between

the experimental group and the control group at the first, second, and follow-up

examinations (p>0.05) (Tables 72, Appendix).
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VI DISCUSSION

The study's primary purpose is to evaluate the impact of the Brainball program
applied in physical education classes on math skills, English, basic motor skills, and
physical fitness for 7-year-olds at a primary school in Vietnam. The Brainball program is
an innovative integrated education program that promotes and provides opportunities for
intense activities aimed at improving health-related fitness and motor skills and enhances
performance learning to improve academic achievement in the integrated content. After
one year of study, experimental effects were found for math skills, English, basic motor
skills, and physical fitness. The findings in this study are particularly encouraging.

Physical fitness findings showed that pupils in both groups (experimental and
controlled) significantly improved their physical fitness levels after one year of school. The
Brainball program and the current physical education curriculum have a positive impact on
the development of students' physical fitness. The study results demonstrated no difference
in the level of physical fitness development between students from the experimental group
and the control group after 20 weeks of experimentation. However, a follow-up study
found a difference in the level of physical fitness development between the two study
groups, with students from the experimental group significantly improving compared to
students from the control group after a school year. These findings have shown that using
Brainballs in physical education classes for 7-year-olds in Vietnam regularly impacted
physical fitness development during the experiment and had long-term positive effects in
terms of speed, strength, flexibility.

Similar results on physical fitness development have also been found in previous
studies when the educational balls were used in PE classes for preschool and elementary
school students in Poland (Cichy, 2010; Rokita, 2008; Cichy & Rokita, 2012; Cichy &
Rzepa, 2005). A 3-year study (2004-2007) was led by Rokita (2008) to evaluate the
usefulness of the educational balls for performing physical activities integrated with the
subject content (reading and writing). The study samples were pupils in grades 1-3 at two
elementary schools. In each school, there was one experimental group and one control one.
It was a longitudinal study, and the student's physical fitness has been assessed a total of 6
times (always at the beginning and the end of each consecutive school year). The study

results showed that the change in students' fitness was not affected by their participation in
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physical activities using the educational ball. Cichy and Rzepa (2005) made similar
findings of the relationship between the use of educational balls in physical education
classes and the student's physical development. Students taking classes with the
educational balls did not adversely affect the child's physical changes. The authors
concluded that a curriculum that uses educational balls could influence students' motor
development just as much as a traditional curriculum (Cichy & Rokita, 2012). Cichy
conducted a study (2010), a year-long investigation that tried to understand the physical
development, body coordination, and learning ability of first graders in the program
traditional physical education compared to the non-traditional curriculum. Research results
have shown that the non-traditional curriculum, using educational balls in physical activity
did not cause adverse changes to physical skills and general body coordination, but can
contribute to the more effective achievement of the learning objectives at this stage of
education.

Results of the physical fitness tests at the beginning of the school year showed that
pupils from the experimental group performed worse or equal to pupils from the control
group; however, after one year of study, pupils from the experimental group performed
better than pupils from the control group on most fitness tests. The significant differences
in improvement between the two groups were shown in the results of the following tests:
50-meter running, Toe touch, Standing long jump, 4 x 10 m sprint, and Hand strength.
These findings demonstrated that there was a relationship between the effects of the
Brainball program on the physical fitness levels of pupils from the experimental group.
The relationship to students' physical development can be explained by the attractiveness
of physical activities along with Brainballs. Exercises, games, and playing with balls
(including educational balls) are the most engaging and favorite forms of physical activity
for children. These exciting activities help students actively participate in physical
activities, have the opportunity to develop their motor skills, improve their ability to
cooperate and interact, and exercise their creative thinking ability (Cichy & Rzepa, 2007).
Increasing physical activity is one of the important factors to develop and improve physical
fitness (Astrand, 1992).

Rink (2010) states that fitness is only developed when certain standards are met in

terms of workload, duration of action and intensity. Eather et al. (2013) in a study aimed at
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assessing the impact of a novel, multi-component school-based intervention on health-
related fitness and objectively measured physical activity in primary school children. The
authors have demonstrated that a student's physical fitness level can improve relatively
quickly by using short and frequent periods of enjoyable and engaging physical activities.
Many other researchers have also demonstrated that improving the quality of the
curriculum, increasing the amount of physical activity and intensity in exercise have many
benefits for students’ physical development (Faigenbaum et al., 2009; Kriemler et al., 2010;
Greco et al., 2019; Valantine et al., 2017).

In terms of fundamental motor skills, the present study results showed that pupils in
both groups (experimental and controlled) significantly improved their fundamental motor
skills after one year of study. This means that the current physical education program and
the Brainballs program have positively impacted students' development of fundamental
motor skills. However, when comparing the effect levels between the two programs after
one school year, the results showed that pupils who participated in the Brainballs program
significantly improved their skills compared to pupils in the control group who participated
in the traditional physical education program. These findings have shown that the use of
Brainballs in physical education classes positively affects the development of fundamental
motor skills of 7-year-olds in Vietnam. The positive differences could occur because
children in the experimental groups regularly used new attractive sports equipment, namely
Brainballs, which probably kept motivational and volitional aspects of the activities
equally high to the fun factor. But this should be further investigated via some in-depth
study on another occasion.

Similar findings were found in a study by Korbecki (2019) to find relationships
between fundamental movement skills, graphomotor skills, and school achievements of
first-grade primary school students and the implementation of physical activities integrated
with the subject-related contents with Eduballs. The author demonstrated that students
participating in physical activity with educational balls significantly improved their
fundamental motor skills compared with students in the control group who participated in
the traditional PE program after one school year. Therefore, based on the abovementioned
findings of Korbecki (2019), we may state that implementing physical activity with
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Eduballs seems sensible when it comes to developing and improving motor skills at the
first stage of education.

In these terms, our findings are consistent and similar to the results of previous
studies, demonstrating that the physical activity programs focusing on games and exercises
with the aim to increase the level of fundamental motor skills in children can be effective
(Vernadakis et al., 2015; Akbari et al., 2009; Fotrousi et al., 2012; Mostafavi et al., 2013;
Piek et al., 2013; Ruiz-Esteban et al., 2020), however, the possible long-term effect was
less recognized.

Follow-up procedures are an important component of all research. They are most
often conducted during the actual research but can also be conducted afterward. Follow-up
is generally done to increase the overall effectiveness of the research effort. It can be
conducted for a number of reasons, namely, to further an end in a particular study, review
new developments, fulfill a research promise, comply with institutional review board
protocol for research exceeding a year, ensure that targeted project milestones are being
met, etc. (Salkind, 2010). In recent years, many follow-up studies have been performed in
studies aimed at assessing the impact of physical activity intervention on student
development. The results of these studies provide additional understanding of the positive
effects of the intervention program not only during the experimental period but also long
after the end of the program (Lahti et al., 2018; Barros et al., 2019; Jurak et al., 2013; Pate
et al., 2007). Lahti et al. (2018) conducted a study to examine whether daily physical
activity during compulsory school encourages children to be more physically active during
the intervention and four years after termination of the program. The study concluded that
intervention with daily school PE throughout compulsory school is associated with a
higher duration of physical activity not only during the intervention but also four years
after termination of the program. Another study (Pate et al., 2007) aimed to evaluate the
long-term impact of a physical activity intervention in female high school students. The
research results have shown that girls in the intervention schools that most fully
implemented and maintained the intervention were more likely than girls in the other
schools to participate in an average of one or more blocks of vigorous physical activity per
day. In the longitudinal follow-up study of physical activity from preschool to school-age
(Barros et al., 2019), the authors have pointed out that the level of physical activity in the



106

school-age was significantly predicted by the behavior in relation to activities presented by
children still in the preschool age.

Our research observed that introducing the BRAINDballs for 20 weeks had a positive
effect on locomotor and object control skills techniques even after another 20 weeks after
ceasing the influencing factor, which might indicate a sustainable impact. But this certainly
requires further analyzes with well-designed longitudinal research.

Motor skills are acquired in many ways. Some skills, such as walking, are
developmental skills that all children acquire as the result of a maturational readiness and
environmental conditions that encourage their development. By the time children go to
school, they can perform a large number of fundamental motor skills (FMS), all without
the assistance of a physical education teacher. More specialized skills, such as sport skills,
and the skillful use of fundamental patterns (e.g., running a race, catching a ball) develop
largely as a result of learning (Rink, 2010) either in a natural environment of free,
spontaneous play or as a part of sporting experience. Scientists believe that environmental
conditions are effective in motor skill development. Environmental conditions that include
opportunities for practice, encouragement, and instruction are crucial to the development of
mature patterns of fundamental movement (Gallahue & Donnelly, 2003; Morgan et al.,
2013). Numerous studies also highlight that school-based intervention focusing on motor
competence enhance children’s basic motor skills. In addition, interventions concentrating
on object control skills are more effective (Morgan et al., 2013; Jaksic et al., 2020). Our
results show that the experimental group significantly improved both the locomotor and
object control skills (p<0,001 for both) after one school year.

Promoting fundamental motor skills is integral to a holistic view and sound
development of a child. Researchers suggest optimizing physical, psychological, and
mental health by promoting the development of more physically literate children (Barnett
et al., 2016). O’Brien et al. (2016) found that adolescents may have a difficult time in
making the successful transition towards more advanced motor skills within the sport-
specific stage. The alarming findings indicate that adolescents aged between 12 and 13
years entering their first year of post-primary PE and also dealing with their pubertal
transformation do not display appropriate motor proficiency (O’Brien et al., 2016). It is

known that early identification of motor skill problems is beneficial and the systematic
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evaluation may help in the identification of learning difficulties and disorders that can
affect the proper development of the child (Piek et al., 2008; Skinner & Piek, 2001).
Understanding the importance of FMS and awareness of irregularities in motor skills may
help to prevent later school problems as well as aid in preparation and implementation of
well-tailored intervention programs (Piek et al., 2008; Skinner & Piek, 2001; Korbecki et
al., 2017).

The results of the present study on the level of maths and English skills showed that
pupils from the two groups (experimental and control) significantly improved their skills
after one school year (follow-up testing) as compared to the baseline, but analysis a growth
between the two groups showed that there was no significant difference in growth between
the two groups after the first 20 weeks of the study (post-intervention testing) which
marked the intervention period. Also, it was observed that pupils from the experimental
group improved significantly after one school year compared with pupils from the control
group in both math and English skills. These findings have shown that although the use of
educational balls in physical classes did not affect students' development of maths and
English skills after 20 weeks of intervention program but indicated some positive effects in
the long term for students’ development of maths and English skills in the experimental
group. However, it cannot be said for sure that the use of Brainballs in physical classes has
a long-term positive effect on the development of math and English skills for 7-year-olds
in Vietnam. Because the development of math and English skills of students not only
depends on learning factors at school but also is influenced by many other factors such as
family, environment, and society (Leondari & Gialamas, 2002). To be sure, one would
have to take under investigation many factors that could potentially have influenced pupils’
development of maths and English skills.

Math and English are two compulsory subjects in the primary school curriculum in
Vietnam. Student achievement in math and English is of great concern to schools, teachers,
communities, and families. In order to help students' learning process achieve high results,
the school is always fully equipped with facilities for the teaching and learning process.
Teachers always explore and discover new and creative teaching methods to make lessons
lively, interesting and stimulate students’ self-discipline. The community often organizes

themed contests, fun activities to reinforce and improve knowledge for students. Families
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always care, support, and create all conditions for students to enhance academic
achievement. Outside of school hours, parents often give their children extra lessons to
improve their knowledge and skills, hire tutors to tutor and equip students with modern
electronic devices to support their learning process.

Many previous studies have demonstrated that student achievement is affected by
many factors. In a study aimed at exploring the predictors of math attainment trajectories
in primary and secondary education by focusing specifically on the school climate and
children's effect towards school, student-teacher relationships, teacher characteristics,
attitudes towards math, and perceptions of the math teacher (Evans & Field, 2020). The
authors have concluded that the most important school-related predictor of math attainment
trajectories in primary and secondary education was children's math attitudes. There were
differences between primary and secondary variables where aspects of the school climate
(student-teacher relationships and school belonging) had a significant association with
attainment in secondary education but not in primary education. In addition to factors
related to school and student learning attitudes, other researchers have also shown other
factors that can affect student achievement. Dukmak and Ishtaiwa (2015) conducted
research to investigate the students' scholastic accomplishment with regard to their age and
gender and in relation to their parent's level of education, family size, and family income.
The study results showed that there were significant differences between high and low
achievement students in their age and in the educational attainment of their parents. High-
achieving students were younger than low achievers, parents' education level for high-
achieving students was more significant than their counterparts (Dukmak & Ishtaiwa,
2015). More parent support at school and more positive parent-child relationships are also
associated with increased math achievement (Selvam, 2013; Wang et al., 1996; Udida et
al., 2012). Wang et al. (1996) pointed out that parental education and encouragement are
closely related to improving student achievement. A study aimed to examine the influence
of parental socioeconomic background on students' academic performance in selected
public secondary schools in Calabar Municipal Local Government Area of Cross River
State (Udida et al., 2012). The results showed that parental socioeconomic background
significantly influenced students’ academic performance as students whose parents had

better jobs and higher levels of educational attainment and who were exposed to more
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educational and cultural resources at home tended to perform better than their counterparts
without such opportunities.

Physical activity was also identified as one of the factors that positively impacted
student achievement. Many studies have proven that regular physical activity has not only
many physical health benefits but also has positive effects that improve students' cognitive
abilities and academic performance (Chaddock et al., 2011; Chomitz et al., 2009; Castelli
et al., 2007). Children who exercised and were physically active regularly had more
significant differences than sedentary children in abilities such as concentration, quick
reaction and creative thinking; have better memory; improve fitness; improve and maintain
better learning outcomes (Chaddock et al., 2010; Tomporowski et al., 2008). According to
Chaddock-Heyman et al. (2015), growing evidence suggests that these aerobic fitness
differences in cognition and academics have a biological basis in the brain. In particular,
higher fit children have larger structural brain volumes in the hippocampus and dorsal
striatum, two subcortical regions critical for memory and learning, as well as more
efficient brain activation patterns (via functional magnetic resonance imaging (fMRI) and
event-related potential (fMRI) and event-related potential (ERP) measures) during
attentional and interference control tasks, relative to lower fit peers (Chaddock-Heyman et
al., 2015).

To determine how and why physical activity may affect student performance,
researchers often use measures of different outcomes such as the ability of cognitive
function, executive function, behavior, brain activation (Sneck et al., 2019). For example, a
study investigated whether fine or gross motor activity integrated into math lessons (i.e.,
motor-enrichment) could improve children's mathematical performance. Beck et al. (2016)
proved that motor enriched learning activities could improve mathematical achievement.
The authors argued that the favorable effect of motor activities on learning outcomes could
be accounted for by changes in visual-spatial short-term memory and improved attentional
resources. In the present study, the positive effects of physical activity on students'
mathematical performance from the experimental group could be attributed to the effect of
physical activity with Brainballs. Games and exercises played with balls containing
numbers and math symbols allow students to practice the content they learn in the

classroom, increasing math learning time compared to students from the control group. At
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the same time, the attractiveness of games helps the classroom become lively. Students
actively and confidently solve tasks, improving their ability to think, remember and form
mathematical concepts (Rokita et al., 2017). Many previous studies have also shown that
the use of games in teaching mathematics has benefits for improving the understanding of
mathematics (Orim & Ekwueme, 2011; Afari, 2012; Cichy et al., 2020). Bertozzi (2014)
has suggested that playing mathematics games promotes strategic thinking, problem-
solving and develops fluency. They give a chance for students to apply their learning in a
different context and the opportunity to explain and discuss the mathematics involved with
their peers - often without fear of failure.

Similarly, the positive effects of physical activity with Brainballs on English skills
improvement can be attributed to learning and playing with balls containing letters on their
surface. The lesson contents are integrated into physical activities with Brainballs to help
increase learning time and create conditions for students to have more opportunities to
expose themselves to English. Thereby helping students easily memorize new words,
practice listening, speaking skills, and form English concepts. The exciting nature of the
games also encourages students to be confident in communication and actively acquire
knowledge (Rokita et al., 2017). Integrating a cognitive learning task with physical activity
was also found to be beneficial for learning outcomes. Many previous studies have
demonstrated that physical activity increases brain function and activity, leading to
improved achievement in foreign language learning in children (Pruitt & Morini, 2021,
Schmidt-Kassow et al., 2013; Gold et al., 2003; Uysal et al., 2005; Derri et al., 2010).
Mavilidi et al. (2015) in an attempt to investigate the effects of enacting words through
full-body movements in the form of physical exercise and part-body movements in the
form of gesturing on learning a foreign language vocabulary. The authors randomly
assigned 111 preschool children to one of four conditions. Participants had to learn 14
Italian words in a 4-week teaching program. They were tested on their memory for the
words during, directly after, and six weeks after the program. In the integrated physical
exercise condition, children enact the actions indicated by the words to be learned in
physical exercises. In the non-integrated physical exercise condition, children perform
physical exercises at the same intensity but unrelated to the learning task. In the gesturing

condition, children enact the actions indicated by the words to be learned by gesturing
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while remaining seated. In the conventional condition, children verbally repeated the
words while remaining seated. Results confirmed the main hypothesis, indicating that
children in the integrated physical exercise condition achieve the highest learning
outcomes.

However, we must admit that our study was just a preliminary study to recognize
the general patterns of influence but, with some caution that the use of educational balls in
physical classes contributed to this positive outcome as well and in future research studies,
these aspects should be taken into consideration as study variables. It is still worth noticing
that the study results showed no significant differences in student's math and English skills
from the experimental and control groups after 20 weeks of study. But when looking at the
students' scores in the two groups, it can be seen that the students from the experimental
group improved their scores compared to the students from the control group, although
there was no statistical significance. On the first test, students from the experimental group
achieved a lower average result than students from the control group in math skills (4.76
vs. 5.26) and English (4.80 vs. 5.35). However, after 20 weeks of the intervention program,
the average scores of students in the two groups were nearly similar, particularly in math
skills (5.71 vs. 5.94), English (5.76 vs. 5.90). These findings have shown that there may be
a relationship between the positive effects of using Brainballs in physical classes on math
and English skills development for 7-year-olds in Vietnam. But due to the short period of
experimentation and learning with the educational ball, it is not enough for pupils to
acquire and develop comprehensive skills. This effect can result from playing and learning
characteristics along with the educational ball in physical education classes. The contents
of the lessons are integrated into games and exercises with educational balls to help pupils
actively participate and absorb knowledge in a proactive way. In an integrated form, pupils
have learned the content twice in two different classrooms, and those learned in the
classroom are practiced in physical education classes with Brainballs.

Many studies have been done to investigate the relationship between the use of
educational balls in physical education classes and the development of children.
Researchers have demonstrated that the use of educational balls in physical activities for
students in preschool and primary schools not only positively affects students’ motor

development but also stimulates the intellectual development of students (Rokita & Cichy,
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2013; Rokita & Cichy, 2014). Rokita et al. (2017), in a study that summarizes 15 years of
research, use EDUDballs educational balls in preschool and early childhood education. The
authors have shown that the use of Brainballs in physical education classes not only
positively affects the development of physical fitness and motor skills but also has positive
effects on increasing knowledge and skills in Polish language, mathematics, foreign
languages, and other subjects (Rokita et al., 2017).

Rzepa performed a year-long pedagogical experiment, which proved that using
Eduball education balls in physical education classes significantly improved students'
Polish learning skills (Rzepa, 2003). Research results of Rokita (2008), and Rzepa and
Wojcik (2007a, b) have confirmed the significant impact of performing educational ball-
based physical activities on reading and writing skills in primary school students. Rokita
and Kaczmarczyk (2011) performed a pedagogical experiment aimed at verifying the
effectiveness of using educational balls in physical activities on first graders’ math
competencies. The authors observed that faster acquisition of math skills could happen
thanks to student participation in physical activities with the educational ball. At the end of
the school year, students from experimental classes have significantly improved math
knowledge and skills (Rokita & Kaczmarczyk, 2011). Subsequent studies have similarly
concluded about the positive effects of using the educational ball on the faster and more
efficient acquisition of mathematical competencies (Kaczmarczyk, 2013; Korbecki, 2019).

Cichy et al. (2020), in a study aimed at investigating the relationships between the
use of educational balls and the acquisition of mathematical knowledge and skills by
children, also indicated that participation in classes with the use of Eduballs has helped
students acquire math skills as well as knowledge faster. Although there was general
progress in both studied groups, only participants from the experimental class improved
their results significantly in all analyzed mathematical categories. Students from the
control class improved their results only in four of eight categories (strongly related to
operations on numbers such as addition, subtraction, counting money, and measuring
time). What distinguishes the experimental group is the fact that, in its case, there was also
an improvement in the mathematical imagination (multiplication and division) and spatial
imagination (sets and their elements, geometric shapes and measuring length, and

measuring volume and mass), which are not so closely related to numbers. These are
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definitely more abstract activities that require different mathematical thinking. Such an
observation shows that learning with Eduball creates optimal conditions for holistic
mathematical development (Cichy et al., 2020).

Many studies have provided evidence of the positive benefits of integrating
physical activities and learning. The integration of different school subjects’ contents into
physical education does not affect the development of physical fitness and motor skills but
has an added positive effect on pupils academic and overall achievements (Connor-Kuntz
& Dummer, 1996; Thompson & Robertson, 2015; Hall, 2007). Connor-Kuntz and
Dummer (1996) researched to evaluate the impact of a language-enhanced physical
education program on preschool language skills. Results illustrated that language
instruction can be added to physical education lessons without requiring additional
instructional time and, more importantly, without compromising improvement in motor
skill performance. Further, preschool children exposed to language-enriched physical
education context improved their language skills.

Interestingly, children with learning difficulties did not experience that
enhancement effect. Thus, physical activity appears to be an effective environment in
which to enhance the cognitive development of all abilities of preschool children (Connor-
Kuntz & Dummer, 1996). Derri et al. (2010), in the study of a similar design, tried to
examine the impact of integrating physical and language education on preschool speech
and writing. The authors concluded that an integrated physical education program could
support early childhood language skills development (Derri et al., 2010). Thompson and
Robertson (2015) have shown that integrating mathematics into the physical education
setting increased the amount of learning time for mathematics during the school day, which
may have helped students improve conceptual/deep understanding of currency concepts.
The improvement of student's learning suggests that physical education is a suitable
environment for integrating the two concepts — motor and language learning - to enhance
core concept learning (Thompson & Robertson, 2015).

In a study by Lisowski et al. (2020), it was found that there are some differences
between the genders in terms of motor achievements in children in the transition period
from kindergarten to primary school education. But these differences were observed only

in few motor aspects like endurance, speed, and coordination. This can be taken into
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account while designing intervention programs aiming at physical fitness, while in the case
of the programs targeting more general, sound development, the teaching-learning
contents, and methods could be more gender-unified. In our study, analyzing gender
differences in math and English skills, fundamental motor skills, and physical fitness after
one year of study showed that there were no significant differences in developmental levels
between boys and girls from the experimental group and boys and girls from the control
group. In addition, the study also showed that there was no significant difference in the
development of math and English skills, fundamental motor skills, and physical fitness
between boys and girls in both experimental and control groups. These findings indicate
that there were no gender differences in the development of the tested content when the
education balls were used in physical education classes for 7-year-olds in Vietnam.
Korbecki (2019) has similarly concluded in a year-long pedagogical experiment to
find the relationships between fundamental movement skills, graphomotor skills, and
school achievements of first-grade primary school students and the implementation of
physical activities integrated with the subject-related contents with Eduball educational
balls. Gender did not show significant differences between first graders' fundamental motor
skills, graphomotor skills, and academic achievement when participating in experimental
programs (Korbecki, 2019). Previous studies have also demonstrated that there were no
developmental differences between boys and girls in different areas. Peri¢ and Masnjak
(2017) conducted research to determine whether there were significant differences in the
development of boys and girls in the five developmental areas (cognitive development,
communication development, social-emotional development, self-care, and motor
development). The results obtained did not show a statistically significant difference
between girls and boys in the developmental domains, although girls generally performed
better (Peri¢ & Masnjak, 2017). Another study aimed to analyze developmental differences
between boys and girls in Mecklenburg-Western Pomerania in fine and gross motor skills,
language and cognition, and social development (Lewicki et al., 2018). The authors
demonstrated that sex differences were generally negligible, apart from a few statistically
significant, yet quantitatively small. Consequently, competency-based, intersectional,
individual-centered rather than sex-based strategies seem promising for preschool

programs in northeastern Germany. Thomas and French (1985) also concluded that gender
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differences were unrelated to age, and effect sizes were small. Results are discussed in
relation to the development of gender differences to biological and environmental sources
(Thomas & French, 1985).

The findings of our study have been considered with caution due to several
limitations. Firstly, this is the first study to be done in Vietnam on the use of Brainballs in
physical education classes. In Vietnam, teachers and students are very interested in new
teaching and learning methods. Still, they also feel confused and have difficulty
approaching the process, especially with advanced methods like the Eduball/Brainball
concept. Second, the study was conducted with a small sample size group, so the research
results could not be generalized to other country regions. Third, due to the impact of the
COVID-19 epidemic, the experimental study could not be done for the entire school year
but could only be done in the first semester (20 weeks), and also second (post-intervention)
testing could be organized for general gross motor skills test due to the same reasons —
pandemic restrictions in schools. However, it was carried out in the follow-up testing after
the whole school year. Experimental time is short, so it does not allow to study fully the
cause-effect relationship caused by the manipulation of independent variables.

Despite its limitations, the research has many strengths. The study was carried out
by experimental pedagogical method with two parallel groups in a natural environment.
Students voluntarily participated and received special attention from school leaders,
teachers, and parents. In the implementation process, the study had rhythmic coordination
between classroom teachers and teachers of physical education in teaching content, which
is a novelty in the Vietnam educational system. Although this was limited a little bit by the
restrictions of the educational authorities on the research tools that were allowed to be used
—all tools had to be accepted -like motor tests, or developed - like math and language tests,
by the local panel of school teaching experts accordingly to guidelines of the national
subject curricula. The study's findings provide further insight into the effectiveness of
using educational balls in physical education classes for 7-year-olds in Vietnam on math
and English skills, fundamental motor skills, and physical fitness. Students had the
opportunity to experience new learning methods, participate in exciting physical activities
with educational balls, increase interest and actively absorb knowledge in learning.
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Promoting health, improving physical fitness, and improving student achievement
have become important goals in education. Research has shown that an educational
program that integrates subjects into physical activities to enhance motor skills, physical
fitness, and academic achievement is most effective. The positive results from this study
will supplement the growing evidence base to support the value of using education balls in
physical education classes in Vietnam. Pupils participating in classes with educational balls
not only improve physically but also make positive intellectual improvements. Brainball
program has been scientifically designed as a teaching method using games and exercises
along with educational balls with the purpose of the enhancement of the sound
development of a child initiating early education process. In the form of games, exercises
should help teachers easily guide and organize the implementation in the teaching process;
help students enjoy participating in practice and actively absorb knowledge. From there, it
shows that the Brainball program has the potential to spread teaching on a large scale in the

future.
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VII CONCLUSIONS

1) An analysis of the results showed no major differences in physical fitness
development between 7-year-old Vietnamese pupils from the experimental and control
groups after 20 weeks of experimentation. However, there were significant differences in
the level of physical fitness development between pupils from the experimental and control
groups after one school year. Pupils from the experimental group significantly improved
their physical fitness levels compared to pupils from the control group after one year of
study, specifically in 50-meter running (p=0.004), Toe touch (p=0.013), Standing long
jump (p=0.007), 4 x 10m sprint (p=0.033), Hand strength (p=0.023). From the above
results, it can be concluded that the use of educational balls in physical classes had a long-
term positive effect on the physical fitness development of 7-year-olds in Vietnam.

The level of fundamental motor skills of 7-year-old pupils from Vietnam at the
second test (after 20 weeks of testing) could not be measured because of the COVID-19
epidemic. However, the results of a follow-up study (after one school year) showed that
pupils from the experimental group experienced significant improvements compared with
pupils from the control group on both sub-tests, locomotor skills (p=0.001), object control
skills (p=0.001). Therefore, it can be concluded that the use of Brainballs in PE classes had
a significant impact on the development of fundamental motor skills for 7-year-olds in
Vietnam.

2) The analysis of math and English skills results showed that there were no
significant differences in math and English skills development between students from the
experimental group and the control group after 20 weeks of the intervention program.
However, there has been noticed a difference in the level of development of maths and
English skills after one year of study. Students from the experimental group improved
significantly compared with students from the control group in both skills, math (p=0.003),
English (p=0.005). These findings indicate that the use of Brainballs in physical education
classes did not significantly affect the development of math and English skills of 7-year-
olds in Vietnam after 20 weeks of experimentation but can have a long-term positive effect
on student development. However, this claim needs to be verified and analyzed further in

the next studies.
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3) Research also demonstrated that there were no gender differences in the
development of English and maths skills, fundamental motor skills, and physical fitness
when the education balls were used in physical education for 7-year-olds in Vietnam.

The results of this study provide promising early findings that the adoption of
Brainballs in preschool and primary curriculum in Vietnam could be a useful method for

improving students' mobility and academic performance.
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ABSTRACT

The purpose of the study was to evaluate the impact of the Brainball program in
physical education classes on English skills, math skills, fundamental motor skills, and
physical fitness of 7-year-old pupils in Vietnam.

The study was conducted in the school year 2019-2020 at an elementary school in
An Giang. A total of 55 students (23 boys and 32 girls) aged seven years participated in the
study. The study design was a pedagogical experiment with the use of the technique of
parallel groups. The pedagogical experiment involved two groups: 28 students (12 boys, 16
girls) in the control group and 27 students (11 boys and 16 girls) in the experimental group
— the groups (control and experimental) were assigned to the research program by a
random selection. The teaching process was conducted in both groups (experimental and
control) based on the same curriculum specified by Vietham's Ministry of Education and
Training. All physical education classes in the experimental group were taken twice a week
for 35 minutes, including the educational balls tasks. In the control group, physical
education classes were also taken twice a week for 35 minutes and conducted with a
traditional curriculum (without BRAINballs).

The study conducted tests on fundamental motor skills, physical fitness, math skills,
and English skills of students in two groups (experimental and control) at two periods: the
beginning of the school year (September 2019) and the end of the first semester (January
2020) and for estimating long-terms effects third time in September 2020. Fundamental
motor skills and physical fitness tests were conducted at the training ground during
physical education classes. Math and English tests were taken in the classroom during
regular school hours. In addition, prior to taking the tests, information about the tests and
how to perform it has been approved by the principal, teachers, and parents of students.

The analysis results showed no significant differences in math skills, English skills,
and physical fitness development between 7-year-old pupils from the experimental group
and the control group after 20 weeks of experimentation. However, there were significant
differences in the level of physical fitness development, math skills, and English skills
between pupils from the experimental and control groups after one school year. Pupils
from the experimental group improved significantly compared with pupils from the control
group in math skills (p=0.003), English skills (p=0.005) and in physical fitness level,
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specifically in 50-meter running (p=0.004), Toe touch (p=0.013), Standing long jump
(p=0.007), 4 x 10m sprint (p=0.033), Hand strength (p=0.023).

The level of fundamental motor skills of 7-year-old pupils at the second test (after
20 weeks of testing) could not be measured because of the COVID-19 epidemic. However,
the results of a follow-up study (after one school year) showed that pupils from the
experimental group had significant improvements compared with pupils from the control
group on both sub-tests, locomotor skills p=0.001, object control skills p=0.001.

Research also demonstrated that there were no gender differences in the
development of English and maths skills, funadamental motor skills, and physical fitness
when the education balls were used in physical education classes for 7-year-olds pupils in
Vietnam.

The results of this study provide promising early findings that the adoption of BRAINDballs
in preschool and primary curriculum in Vietnam could be a useful solution for improving

students' mobility and academic performance.
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Appendix

Appendix 1. Sample scenario of physical activities integrated with course content
implemented using Brainballs

The games were conducted at the experimental class during week 9 on October 24, 2019.
LESSON 18

GAMES “PAIR UP”, “WATCH OUT”

S-SR

I. Objective:

- Game “Pair up” to practice the distinction between even and odd digits and improve
certain motor skills.

- Game “Watch out” to improve the students' knowledge of the digit order in an
increasing number sequence, practice their perceptiveness and orientation in space and
time, and improve certain motor abilities and physical skills.

I1. Place - Equipment:

- Place: open air.

- Equipment: educational balls, rings.
- Time: 35 minutes.

- Class: 11

- Number of students: 27

I11. Content and methods:

Main contents Time Organization method
I. Introduction: 5 LI I O |
1. Gathering, introducing the students to the trr ot
subject of the classes. LI I O
2. Warm-up: are different interactive games, Prrr i
P A (GV)

role-playing, moving around and so on.
Il. Content Development
1. Pair up: Each student has a green or yellow ball. | 25’

They are galloping across the gymnasium when, at
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the teacher’s signal, they have to pair up in
indicated combinations of numbers and colors,
e.g. even and odd numbers in the same colors or
even and odd number in separate colors.
2. Watch out: Each student has a green or yellow
ball with a number from O to 9. The teacher
appoints catchers. The catchers are the students
with balls with the digit "9" on them. The catchers'
task is to tag students with the digit "8". After a
student has been tagged, they pair up with the
catcher and try to tag the student with the digit "7"
together, etc. The game is over when all the digits
have been tagged.
I11. Closure:

1. Relax.

2. Remind the purpose of the lesson for the
day.

3. Comments: to review important cues to skill
development, to praise the behavior, and so forth.

4. Introduce the content of the new lesson.

)
Kie o
D o >
- TRe
n-— .caj
I I B I |
I I B I |
I I B I |
I I I I |

i A (GV)




LESSON 18
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GAMES “PAIR UP”, “WATCH OUT”

R

I. Muc tiéu:

- Trd choi “Pair up” dé thuc hanh sy phan biét gitra cac chir s6 chin va Ié va cai thién

mét s6 k§y niang van dong.

- Trd choi “Watch out” nham nang cao kién thic cho hoc sinh vé thir tu cac chir sb

trong day sb ting dan, rén luyén kha ning nhan thtc va dinh huéng trong khdng gian va

thoi gian, dong thoi nang cao mot sé ning luc van dong va ki nang thé chat.

IL. Pia diém - Thiét bi:
- bia diém: ngoai troi.
- Thiét bi: béng gido duc, vong.
- Thoi gian: 35 phut.
- Lép: Il
- S6 hoc sinh: 27
I11. Ngi dung va phuwong phap:

Ngi dung bai hec TG Phuwong phap té chirc

I. Giégi thiéu: 5 L B I

1. Tap hop, gici thiéu hoc sinh vé cha dé caa LI I B O
bai ho. L B I

i e NPT : . . I I I
2. Khoi dong: 1a cac tro choi twong tac khac
o : t A(GV)

nhau, nhap vai, di chuyén, van van.
I1. Phéat trién ndi dung
1. Pair up: Mdi hoc sinh c6 mot qua bong mau | 25° ’ 2 £»

xanh 1& cdy hodc mau vang. Ho dang phi nudc dai
trén san thé duc khi nghe tin hiéu cua giéo vién,
ho phai ghép doi theo cac to hop s6 va mau duoc
chi dinh, vi du: s6 chan va sb 1é ciing mau hoic sé

chin va s 1é khac mau.

A&7
"'ﬁ;s.‘\, b =%
9
& ‘«;Qo\
R R@s\1~ T
v = MR»N
2 = =
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2. Watch out: Mbi hoc sinh c6 mot qua bong mau
xanh 1 cay hodc mau vang véi céc sb tir 0 dén 9.
Gido vién chi dinh nguoi bat. Nhimg nguoi bat
duoc 1a nhitng hoc sinh ¢6 qua béng cé chix s6 9"
trén ching. Nhiém vu cta nguoi bét 1a cham hoc
sinh v&i chit s6 "8". Sau khi mot hoc sinh d3 duoc
cham, ho bat cap voi nguoi bat va cd gang cham
hoc sinh c6 chit s6 "7" véi nhau, v.v. Tro choi két
thic khi tat ca cac chir sé da dugc cham.
I11. Phan két thic:

1. Tha long.

2. Nhic lai myc dich hoc trong ngay.

3. Nhan xét: dé xem xét cac tin hiéu quan
trong dé phat trién ky ning, khen ngoi hanh vi,
V.V.

4. Giai thiéu noi dung bai hoc méi.

== =8 == ==

== =8 =8 ==
== =8 == ==
== =8 =8 ==
== =8 == ==
== =8 =8 ==

i A (GV)




Appendix 2. Math and English test sample

TRUONG PHO THONG QUOC TE GIS

Lap:
i3m hoo: 2019 - 2020

MON TOAN

Ho tan: CHU BE: HOC TRONG KHI CHOI

1. Tim 50.(1 diém) _
1) 501on bt o8 hai chif a0 khic phan 1.

b) Mbimg. 50 o0 chuw oo bai chir so b bom 30 1

2. Khoanh via chi cbcis. 56 %6, fhen fut fy fix bé den 1om (1 didm)

d) 36, 28, 39, 72, 04, 82 c) 28, 36, 39, 72, 82,04
b) 94, 82, 72,30, 36, 18 d) 39, 04, 36,72, 28, 82
3. Timb: (2 didm)
A4 -10= e bl4-18-2E=

4. Khoanh xao chir dat fredc ket qua ding (1 diem)
O+=8

AO=E B.O=10 cC.O0=0

5. Dien dan. (> <=) vo cha fong (2 diew)

g li+3d........ 30 Qm-11...... &0

B 78 ... 3842 ) 95 - 1B 28548
6. Trong bink bén cb bao nhiée hink. (1 disw)

A e frgis

=S tam gis
7. Bii foin. (2 digm)

Déi A trong dwoc 86 oy bach din, 35 B trong nhisu hon 381 A § ciy bach 3im

Hoi d6i E trong dwoc bap nhisy ciy bach 3im

Bai zisi
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Name:
.,

GLOBAL INTERNATIONAL SCHOOL
FINAL EXAM < GRADE 2

w

2, Candy

4. Swim

5. Chicken

== T
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1. What's this?
b 21T 2.1 thes your leg?

I No,...

e

3. What are these? O“
They're my.
4. Are these your cyes”
2 Yes,
V. REARRANGE THESE STATEMENTS .
10k /1 a1 Dk /s / o't % ﬁ
v X
P

21/ bike /can't/ride &

L -
Y.can /1 fmy ! bewsh [ esth
..f_" 3
L Jom :
L/
-~

4, aro / thase / trains / shert.



Appendix 3. Supplementary Table
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Table 4. Mean and standard deviation (SD) of the experimental and control groups in the

50-meter running test at the first, second, and follow-up examination

R1*Group; Srednie niewazone (Research data 29-11)
Biezacy efekt: F(2, 102)=5.7196, p=.00442
Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N
Nr podkl. Srednie | Bl Std. | -95.00% | +95.00%
1 Control I 13.224 0.3068 12.608 13.840 || 27
2 Control [l 13.079 0.3167 12.444 13.715 || 27
3 Control 1 12.423 0.2458 11.929 12916 || 27
4 Experimental I 13.404 0.2992 12.804 14.005 | 28
5 Experimental I 13.196 0.3087 12,576 13.815 28
6 Experimental 1l 11.905 0.2397 11.424 12.386 28

Table 5. Results

of Tukey's post hoc test of 50-meter running in pupils from the

experimental and control groups at the first, second, and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)
Przyblizone prawdopodobienstwa dla testow post hoc
Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 2.2149, df

Group R1 {1} {2} {3} {4} {5} {6}

Nr podk. 13.318 | 13.193 | 12.499 | 13.485  13.238 | 11.927
1 Control [ 0.971  0.000 0.998 1.000 0.012
2 Control | 0.971 0.001  0.978 1.000  0.028
3 Control Il | 0.000 @ 0.001 0.153  0.447 0.712
4 Experimental | | 0.998 0.978  0.153 0.624  0.000
5 Experimental 1l | 1.000 1.000  0.447  0.624 0.000
6 Experimental Il | 0.012 0.028 0.712  0.000 _ 0.000

Table 6. Results of Tukey's post hoc test of 50-meter running in 7-year-old boys and girls

from the experimental and control groups at the first, second, and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testow post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 2.2149, df

Group |Gender| R1 {1} {2} {3} {4} {5} {6} {7} {8} {9} {10} {11} {12}
Nr 13.731 | 13.692 |12.832|12.716 | 12.466 | 12.014 | 13.966 | 13.494 | 12.056 | 12.843 | 12.897 | 11.754
1 | C Girl | 1.000 0.002 0.842 0.577 0.150 1.000 1.000 0.086 0.915 0.944 0.040
2 | C Girl Il || 1.000 0.004 0.873 0.622 0.173 1.000 1.000 0.103 0.936 0.959 0.048
3 | C Girl Il | 0.002 0.004 1.000 1.000 0.959 0.586 0.981 0.942 1.000 1.000 0.757
4 | C Boy | 0.842 0.873 1.000 0.998 0.198 0.594 0.971 0.992 1.000 1.000 0.920
5 | C Boy Il || 0.577 0.622 1.000 0.998 0.814 0.317 0.831 1.000 1.000 1.000 0.991
6 | C Boy Il | 0.150 0.173 0.959 0.198 0.814 0.056 0.335 1.000 0.971 0.955 1.000
7 | E Girl | 1.000 1.000 0.586 0.594 0.317 0.056 0.509 0.000 0.706 0.766 0.012
8 | E Girl Il || 1.000 1.000 0.981 0.971 0.831 0.335 0.509 0.000 0.991 0.996 0.115
9 | E Girl Il | 0.086 0.103 0.942 0.992 1.000 1.000 0.000 0.000 0.963 0.941 1.000
10 | E Boy | 0.915 0.936 1.000 1.000 1.000 0.971 0.706 0.991 0.963 1.000 0.001
1 | E Boy Il || 0.944 0.959 1.000 1.000 1.000 0.955 0.766 0.996 0.941 1.000 0.001
12 E Boy Il || 0.040 0.048 0.757 0.920 0.991 1.000 0.012 0.115 1.000 0.001 0.001
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Table 7. Mean and standard deviation (SD) of the experimental and control groups in the

Toe touch test at the first, second, and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(2, 102)=4.4744, p=.01372

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podk. Srednie Bl. Std. | -95.00% | +95.00%
1 Control I 5.327 0.634 4.055 6.599 27
2 Control Il 6.082 0.493 5.092 7.073 27
3 Control Il 8.216 0.485 7.242 9.189 27
4 Experimental I 3.542 0.618 2.302 4.782 28
5 Experimental Il 5.385 0.481 4.420 6.351 28
6 Experimental 1] 8.313 0.473 7.363 9.262 28

Table 8. Results of Tukey's post hoc test of the Toe touch in pupils from the experimental

and control groups at the first, second, and follow-up examinations

Test Newmana-Keulsa; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc
Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 7.6462, df

Gow |RL] @ | @ | @ | @ | & | ©
N podK. 5.5556 | 6.1481 | 8.2222 | 3.6786 | 5.5000 | 8.3929
1 Control | 0.182 0000 0036 0941  0.002
2 Control Il | 0.182 0.000 0007 0661 0.010
3 Control M | 0.000  0.000 0.000 ~ 0.003  0.820
4 Experimental = | | 0.036 @ 0.007  0.000 0.000 | 0.000
5 Experimental | Il | 0941 = 0.661 @ 0.003 | 0.000 0.000
6 Experimental = Ill | 0.002 = 0.010 0.820 0.000 @ 0.000

Table 9. Results of Tukey's post hoc test of the Toe touch in 7-year-old boys and girls from

the experimental and control groups at the first, second, and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 7.6462, df

Group | Gender | R1 || {1} {2} {3} {4} {5} {6} {7} {8} {9} {10} {11} {12}
Nr 6.562 | 6.437 | 8.250 | 4.090 | 5.727 | 8.181 | 4500 | 6.187 | 8.875 | 2.583 | 4.583 | 7.750
1] C Girl | 1.000  0.149  0.497 1.000 0.938 0.618 1.000 0.441  0.015 0.771 0.993
2 | C Girl 11| 1.000 0.087 0.578 1.000 0.900 0.704 1.000 0.359 | 0.022 @ 0.836 0.984
3| ¢C Girl Il 0.149 0.087 0.012 0.465 1.000 0.012 0.618 1.000 | 0.000 & 0.037 1.000
4 | C Boy | | 0.497 0.578 @ 0.012 0.449 0.000 1.000 0.734 0.002 0.976 1.000 0.084
5] C Boy Il | 1.000 1.000 0.465 | 0.449 0.030 H 0.992 1.000 0.158 | 0.234 0.998 0.838
6 | C Boy | Il | 0.938 0.900 1.000 0.000 0.030 0.045 0.790 @ 1.000 @ 0.000 0.096 1.000
7| E Girl | | 0.618 0.704 0.012  1.000 0.992 0.045 0.149 0.000 0.805 1.000 0.106
8 | E Girl II'|[ 1.000 1.000 0.618 0.734 1.000 0.790 0.149 0.001 = 0.044 0.931 0.942
9 | E Girl Ill']| 0.441 0.359 1.000 0.002 @ 0.158  1.000 0.000 @ 0.001 0.000 @ 0.006 @ 0.995
10| E Boy I | 0.015 0.022 0.000 0.976 0.234 0.000  0.805  0.044 0.000 0.124 = 0.000
11| E Boy II'|[ 0.771 | 0.836  0.037 1.000 0.998 0.096 1.000 0.931 0.006 0.124 0.001
12 E Boy Il || 0.993 0.984 1.000 0.084 0.838 1.000 0.106 0.942 0.995 0.000 0.001
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Table 10. Mean and standard deviation (SD) of the experimental and control groups in the

standing long jump test at the first, second, and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(2, 102)=5.1121, p=.00766

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control I 100.119 2.35180 95.398 104.841 | 27
2 Control 1 100.355 2.60769 95.120 105.590 | 27
3 Control 11 113.705 1.66708 110.358 117.051 || 27
4 Experimental I 101.292 2.29300 96.688 105.895 | 28
5 Experimental 1l 105.479 2.54249 100.375 110.583 | 28
6 Experimental 11 123.688 1.62540 120.424 126.951 | 28

Table 11. Results of Tukey's post hoc test of the standing long jump in pupils from the

experimental and control groups at the first, second, and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testow post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 131.33, df

Group R1| {1} {2} {3} {4} {5} {6}

Nr podkl. 98.963 | 100.19 | 113.30 | 100.64 | 105.07 | 123.43
1 Control | 0.989 @ 0.000 | 0.994 | 0.364 @ 0.000
2 Control I 0.989 0.000 | 1.000 | 0.613 | 0.000
3 Control Il | 0.000 | 0.000 0.001 @ 0.094 @ 0.018
4 Experimental I 0.994 @ 1.000 @ 0.001 0.195 | 0.000
5 Experimental Il 0.364  0.613 | 0.094 | 0.195 0.000
6 Experimental | 1l || 0.000 | 0.000 | 0.018 | 0.000 | 0.000

Table 12. Results of Tukey's post hoc test of the standing long jump in 7-year-old boys and

girls from the experimental and control groups at the first, second, and follow-up

examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 131.33, df

Group |Gender [R1| {1} ‘ 2} ‘ 3} 4 ‘ {5} ‘ {6} ‘ s} ‘ {8} ‘ {9} ‘ {10} ‘ {11} ‘ {12}
Nr 93.875 | 99.437 | 111.50 | 106.36 | 101.27 | 11591 | 96.750 | 102.63 | 121.87 | 105.83 | 108.33 | 125.50
1] C Girl | 0.550 0.000 0.206 0.886 0.000 1.000 0.583 0.000 0.229 0.058 0.000
2| C Girl 1 0.550 0.000 0.924 1.000 0.020 1.000 1.000 0.000 0.947 0.670 0.000
3| C Girl I 0.000 0.000 0.992 0.499 0.998 0.022 0.561 0.318 0.978 1.000 0.077
4 C Boy I | 0.206 0.924 0.992 0.876 0.088 0.595 1.000 0.038 1.000 1.000 0.007
5[ C Boy Il 0.886 1.000 0.499 0.876 0.000 0.997 1.000 0.001 0.998 0.943 0.000
6| C Boy 1] 0.000 0.020 0.998 0.088 0.000 0.003 0.139 0.973 0.620 0.910 0.689
7| E Girl | 1.000 1.000 0.022 0.595 0.997 0.003 0.464 0.000 0.641 0.271 0.000
8| E Girl I || 0.583 1.000 0.561 1.000 1.000 0.139 0.464 0.000 1.000 0.977 0.000
9| E Girl I 0.000 0.000 0.318 0.038 0.001 0.973 0.000 0.000 0.020 0.100 1.000
10 E Boy | 0.229 0.947 0.978 1.000 0.998 0.620 0.641 1.000 0.020 0.999 0.000
11 E Boy I 0.058 0.670 1.000 1.000 0.943 0.910 0.271 0.977 0.100 0.999 0.000
12| E Boy 1] 0.000 0.000 0.077 0.007 0.000 0.689 0.000 0.000 1.000 0.000 0.000
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Table 13. Mean and standard deviation (SD) of the experimental and control groups in the

4 x 10 m sprint test at the first, second, and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(2, 102)=3.5158, p=.03338

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control I 16.309 0.3369 15.633 16.985 27
2 Control [l 15.768 0.2348 15.297 16.240 27
3 Control 1l 14.892 0.2301 14.430 15.354 27
4 Experimental I 16.409 0.3285 15.750 17.069 28
5 Experimental [l 15.477 0.2290 15.017 15.937 28
6 Experimental 1 14.218 0.2243 13.768 14.669 28

Table 14. Results of Tukey's post hoc test of the 4 x 10 m sprint in pupils from the

experimental and control groups at the first, second, and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)
Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 1.9258, df
Group R1 {1} {2} {3} {4} {5} {6}

Nr podkl. 16.347 | 15.783 | 14.883 | 16.445 | 15.485 | 14.246
1 Control I 0.076 0.000 1.000 0.206 0.000
2 Control 1l 0.076 0.001 0.492 0.967 0.001
3 Control 1 0.000 0.001 0.001 0.596 0.536
4 Experimental I 1.000 0.492 0.001 0.000 0.000
5 Experimental [l 0.206 0.967 0.596 0.000 0.000
6 Experimental 1l 0.000 0.001 0.536 0.000 0.000

Table 15. Results of Tukey's post hoc test of the 4 x 10 m sprint in 7-year-old boys and

girls from the experimental and control groups at the first, second, and follow-up

examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testow post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 1.9258, df

Group |Gende | R1 {1} {2} {3} {4} {5} {6} {7} {8} {9} {10} {11} {12}
Nr r 16.513 | 15.850 | 14.841 | 16.105 | 15.686 | 14.943 | 16.663 | 15.530 | 14.416 | 16.156 | 15.424 | 14.021
1| C Girl | 0.362 | 0.000 1.000 0.930 0.166 @ 1.000 0.690 0.003  1.000 0.656 @ 0.001
2| C Girl Il || 0.362 0.013 1.000 | 1.000 0.876 0.882 | 1.000 0.154 1.000 1.000 | 0.040
3| C Girl Il || 0.000 @ 0.013 0.468 | 0.920 1.000 0.019 | 0.959 0.999 0.368 0.994 | 0.922
4| C Boy | 1.000 1.000 0.468 0.977 | 0.023 ' 0.997 0.996 | 0.099 1.000 0.989 @ 0.026
5] C Boy II' | 0.930 1.000 0.920 0.977 0.476  0.815 1.000 0.460 1.000 @ 1.000 0.171
6| C Boy Il || 0.166 0.876 1.000 0.023 | 0.476 0.086  0.995 0.998 0.628 | 1.000 @ 0.907
7| E Girl | 1.000 0.882 0.019 | 0.997 0.815 0.086 0.003 | 0.000  0.998 0.461 0.000
8| E Girl II | 0.690 1.000 0.959 0.996 1.000 0.995  0.003 0.004 | 0.989  1.000 0.182
9| E Girl Il || 0.003 0.154 0.999 0.099  0.460 0.998 0.000 | 0.004 0.063 = 0.754 1.000
100 E Boy | 1.000 1.000 0.368 1.000 1.000 0.628 0.998  0.989 0.063 0.432 | 0.000
11 E Boy Il | 0.656 1.000 0.994 0.989 1.000 1.000  0.461 1.000 0.754 | 0.432 0.001
12 E Boy Il || 0.001 0.040 0.922 | 0.026 0.171 0.907 0.000 0.182 @ 1.000 0.000 ' 0.001
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Table 16. Mean and standard deviation (SD) of the experimental and control groups in the

Hand strength test at the first, second, and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(2, 102)=3.8974, p=.02338

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control I 10.413 0.5395 9.330 11.496 27
2 Control Il 10.483 0.4539 9.572 11.395 27
3 Control 1" 11.696 0.3346 11.024 12.367 27
4 Experimental | 9.306 0.5260 8.250 10.362 28
5 Experimental Il 9.863 0.4426 8.974 10.751 28
6 Experimental 11 11.672 0.3262 11.017 12.327 28

Table 17. Results of Tukey's post hoc test of the Hand strength in students from the

experimental and control groups at the first, second, and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)
Przyblizone prawdopodobienstwa dla testow post hoc
Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 5.2938, df

Gow |RL| @ | @ | & | @ | & | ®
Nr podK. 10.219 | 10.411 | 11.560 | 9.2893 | 9.7857 | 11.621
1 Control | 0981 = 0.000 0.667 00982 & 0.225
2 Control Il | o0.981 0.001 = 0.468 @ 0.914 0.382
3 Control m | 0.000 | 0.001 0.007 = 0.061  1.000
4 Experimental = | | 0.667 @ 0.468  0.007 0.440 = 0.000
5 Experimental = Il || 0.982 = 0914 0.061  0.440 0.000
6 Experimental = Il | 0.225 | 0.382 = 1.000 @ 0.000  0.000

Table 18. Results of Tukey's post hoc test of the Hand strength in 7-year-old boys and girls

from the experimental and control groups at the first, second, and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 5.2938, df

Group | Gender | R1 {1} {2} {3} {4} {5} {6} {7} {8} {9} {10} {11} {12}
Nr 9.3625 | 10.094 | 10.966 | 11.464 | 10.873 | 12.425 | 9.1875 | 9.3250 | 11.316 | 9.4250 | 10.400 | 12.028
1] C Girl | 0.653 0.001 0466 0.873 0.049 1000 1.000 0.420 1.000 0.989 0.122
2| cC Girl I || 0.653 0.381 0.930 0.999 0.308 | 0.993  0.998 0.935  1.000 1.000 0.555
3| C Girl I || 0.001  0.381 1.000 1.000 0.896 0.565 0.681 @ 1.000 0.836 1.000 0.987
41 C Boy | 0.466 0.930 1.000 0.965 0.522  0.343 0.438 | 1.000 0.609 0.993 1.000
5| C Boy I || 0.873 0.999  1.000 0.965 0.022 0.773 0.854 1.000 | 0.933  1.000 0.987
6| C Boy | 0.049  0.308 0.896 0.522  0.022 0.028 0.043 0.984 0.098 | 0.618 | 1.000
7| E Girl | 1.000 0.993 0.565  0.343 0.773  0.028 1.000 0.000 1.000 0.963 0.075
8| E Girl I 1.000 0.998 0.681 0438 0.854 0.043  1.000 0.000 1.000 0.985 0.110
9| E Girl I || 0.420 | 0.935 1.000 1.000 1.000 0.984 0.000 0.000 0.588 0.996 1.000
10 E Boy | 1.000 1.000 0.836 0.609 0.933 0.098  1.000 1.000 0.588 0.431 0.000
11| E Boy I || 0.989 1.000  1.000 0.993 1.000 0.618  0.963 0.985 0.996 0.431 0.007
12| E Boy Il || 0.122 = 0.555 0.987 1.000 0.987 1.000 0.075 0.110 1.000 | 0.000 @ 0.007
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Table 19. Mean and standard deviation (SD) of the experimental and control groups in the

Bent arm hang test at the first, second, and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(2, 102)=.37550, p=.68789

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control I 2.173 0.172 1.827 2.518 27
2 Control [l 2.556 0.145 2.265 2.847 27
3 Control 1 3.833 0.120 3.592 4.073 27
4 Experimental | 2.372 0.168 2.035 2.709 28
5 Experimental Il 2.842 0.141 2.559 3.125 28
6 Experimental Il 3.970 0.117 3.735 4.204 28

Table 20. Results of Tukey's post hoc test of the Bent arm hang in students from the

experimental and control groups at the first, second, and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)
Przyblizone prawdopodobienstwa dla testow post hoc
Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = .56447, df

Group R1| {1} {2} {3} 4} {5} {6}

Nr podkl. 2.1707 | 25189 | 3.8000 | 2.3782 | 2.8532 | 3.9857
1 Control | 0.055 0.000 0.909 0014  0.000
2 Control Il | 0.055 0.000 0.982 0568  0.000
3 Control Il | 0.000  0.000 0.000  0.000 = 0.941
4 Experimental | | 0909 0982  0.000 0.002 | 0.000
5 Experimental Il | 0014 0568  0.000  0.002 0.000
6 Experimental 1l | 0.000  0.000  0.941 _ 0.000 _ 0.000

Table 21. Results of Tukey's post hoc test of the Bent arm hang in 7-year-old boys and

girls from the experimental and control groups at the first, second, and follow-up

examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = .56447, df

Group | Gender | R1 {1} {2} {3} {4} {5} {6} {7} {8} {9} {10} {11} {12}
Nr 2.1619 | 2.3550 | 3.6563 | 2.1836 | 2.7573 | 4.0091 | 2.4138 | 2.9206 | 4.0812 | 2.3308 | 2.7633 | 3.8583
1] C Girl | 0.986 0.000 1.000 0.677 | 0.000 0.998 | 0.177 0.000 | 1.000 0.627 @ 0.000
2| cC Girl I || 0.986 0.000  1.000 0.967 0.000 1.000 0.604 0.000 1.000 0.956 0.000
3] C Girl Ll 0.000 | 0.000 0.000  0.112 0.988 | 0.001 0.213 0.904 0.001 0.097 1.000
4| C Boy | 1.000 1.000 0.000 0.118 0.000 1.000 0.352 0.000  1.000 0.786 @ 0.000
5] C Boy I || 0.677 | 0967 0.112 0.118 0.000  0.990 1.000 0.001 | 0.968 @ 1.000 @ 0.033
6| C Boy Il || 0.000 0.000 0.988 0.000 0.000 0.000 0.019 1.000 0.000 0.008  1.000
7| E Girl | 0.998 1.000 0.001  1.000 0.990 0.000 0.071  0.000  1.000 0.986 @ 0.000
8| E Girl I [ 0177 | 0604 0.213  0.352  1.000 0.019 0.071 0.000 0.655 1.000 0.065
9| E Girl Il | 0.000 0.000 0.904 0.000 0.001 1.000 0.000 0.000 0.000 0.001 @ 1.000
10| E Boy | 1.000 1.000 0.001 1.000 0.968 | 0.000 1.000 @ 0.655 0.000 0.431  0.000
11| E Boy I || 0.627 | 0.956 0.097 0.786 1.000 0.008 0.986 1.000 0.001 0.431 0.000
12| E Boy Il | 0.000 0.000 1.000 0.000 0.033 1.000 0.000 0.065 1.000 0.000 0.000
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Table 22. Mean and standard deviation (SD) of the experimental and control groups in the

Sit-ups test at the first, second, and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(2, 102)=.58502, p=.55895

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control I 8.310 0.6901 6.924 9.695 27
2 Control Il 10.173 0.5257 9.118 11.229 27
3 Control 1] 17.338 0.7186 15.895 18.781 27
4 Experimental I 9.042 0.6728 7.691 10.392 28
5 Experimental [l 11.354 0.5126 10.325 12.383 28
6 Experimental 11 17.396 0.7006 15.989 18.802 28

Table 23. Results of Tukey's post hoc test of the Sit-ups in students from the experimental

and control groups at the first, second, and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 11.029, df

Group R1 | {1} {2} {3} {4} {5} {6}

Nr podk. 8.3333 | 10.222 | 17.148 | 9.1429 | 11.464 | 17.607
1 Control I 0.115 0.000 0.946 0.006 0.000
2 Control I 0.115 0.000 0.835 0.735 0.000
3 Control 11 0.000 0.000 0.000 0.000 0.996
4 Experimental I 0.946 0.835 0.000 0.021 0.000
5 Experimental Il 0.006 0.735 0.000 0.021 0.000
6 Experimental | 1l 0.000 0.000 0.996 0.000 0.000

Table 24. Results of Tukey's post hoc test of the Sit-ups in 7-year-old boys and girls from

the experimental and control groups at the first, second, and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 11.029, df

Group | Gender | R1 {1} {2} {3} {4} {5} {6} {7} {8} {9} {10}y | {11} | {12}
Nr 8.4375|10.438 | 16.313 | 8.1818 | 9.9091 | 18.364 | 9.7500 | 12.125 | 18.875 | 8.3333 | 10.583 | 15.917
1| C Girl | 0.629 0.000 1.000  0.993 0.000 0.994  0.073 0.000 1.000 0.872 0.000
2] C Girl Il || 0.629 0.000 0.853 1.000 0.000 1.000 0.956 0.000 0.887  1.000 0.001
3] C Girl Il | 0.000 0.000 0.000 0.000 0.918  0.000  0.019 0.562 | 0.000 0.000 1.000
41 C Boy | | 1.000 0.853 0.000 0.938  0.000 0.989 ' 0.100 0.000 1.000  0.853 0.000
5 C Boy Il 0.993  1.000 0.000 @ 0.938 0.000  1.000 0.867 | 0.000 0.993 1.000 @ 0.001
6| C Boy 111 J{ 0.000 0.000 | 0.918 0.000 @ 0.000 0.000 @ 0.000 1.000 | 0.000 0.000 0.837
7| E Girl I || 0.994 1.000 0.000 0.989 | 1.000 @ 0.000 0.361 | 0.000  0.994 1.000 @ 0.000
8| E Girl 1l 0.073 0.956 0.019 | 0.100  0.867 0.000 0.361 0.000 0.111 0.988 @ 0.111
9| E Girl Il | 0.000 0.000 0.562 0.000 0.000 1.000 0.000 0.000 0.000 @ 0.000 0.453
10| E Boy | 1.000 0.887 0.000 1.000 | 0.993 ' 0.000 0.994 0.111 0.000 0.666 = 0.000
11| E Boy Il 0.872  1.000 0.000 0.853  1.000 0.000  1.000 0.988 0.000 0.666 0.000
12| E Boy Ill | 0.000 0.001 1.000 0.000 0.001 0.837 | 0.000 0.111  0.453 0.000 0.000
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Table 25. Mean and standard deviation (SD) of the experimental and control groups in the

test of Run skills at the first and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)
Biezacy efekt: F(1, 51)=12.066, p=.00106
Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N
Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control I 4.912 0.221 4.468 5.356 27
2 Control 1l 5.295 0.159 4.976 5.614 27
3 Experimental | 4.688 0.216 4.255 5.120 28
4 Experimental 1l 5.833 0.155 5.522 6.144 28

Table 26. Results of Tukey's post hoc test of Run skills in students from the experimental

and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)
Przyblizone prawdopodobienstwa dla testéw post hoc
Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = .96626, df

Group R1 {1} {2} {3} {4}
Nr podkl. 4.9630 5.3333 4.6786 5.8571
1 Control I 0.090 0.707 0.007
2 Control [ 0.090 0.074 0.207
3 Experimental I 0.707 0.074 0.000
4 Experimental i 0.007 0.207 0.000

Table 27. Results of Tukey's post hoc test of the Run skills in 7-year-old boys and girls

from the experimental and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = .96626, df

Group |Gender| R1 {1} {2} {3} {4} {5} {6} {7} {8}
Nr_podkl. 5.1875|5.5000| 4.6364| 5.0909| 4.6250| 6.0000| 4.7500| 5.6667
1 C Girl I 0.772 0.840 | 1.000  0.738  0.288 0.939  0.905
2 C Girl I | 0.772 0.340 0.962 | 0.205  0.836  0.491  1.000
3 C Boy | || 0.840 0.340 0.571  1.000 0.016  1.000  0.208
4 C Boy I f 1.000 0.962 0.571 0.926 | 0.277 | 0.991  0.853
5 E Girl | || 0.738  0.205 1.000 @ 0.926 0.000 | 1.000 @ 0.118
6 E Girl Il || 0.288 0.836 0.016 0.277 @ 0.000 0.029 | 0.986
7 E Boy | || 0.939 0.491 1.000 0.991  1.000 0.029 0.005
8 E Boy Il || 0.905 1.000 0.208 0.853 0.118 0.986 0.005
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Table 28. Mean and standard deviation (SD) of the experimental and control groups in the

test of Gallop skills at the first and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(1, 51)=8.6404, p=.00493

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control I 5.540 0.172 5.195 5.884 27
2 Control 1] 5.986 0.131 5.723 6.248 27
3 Experimental I 5.396 0.167 5.060 5.732 28
4 Experimental 11 6.490 0.127 6.234 6.745 28

Table 29. Results of Tukey's post hoc test of Gallop skills in pupils from the experimental

and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone =.60632, df

Group R1 {1} {2} {3} {4}

Nr podkl. 5.5556 6.0000 5.3929 6.5000
1 Control I 0.030 0.866 0.000
2 Control " 0.030 0.025 0.089
3 Experimental I 0.866 0.025 0.000
4 Experimental 11 0.000 0.089 0.000

Table 30. Results of Tukey's post hoc test of the Gallop skills in 7-year-old boys and girls

from the experimental and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = .60632, df

Group |Gender| R1 {1} {2} {3} {4} {5} {6} {7} {8}
Nr podkl. 5.6250|6.0625|5.4545|5.9091 | 5.3750 | 6.5625| 5.4167 | 6.4167
1 C Girl I 0.385 | 0.999  0.982 | 0.985 | 0.022  0.997 0.149
2 C Girl Il | 0.385 0.493 | 1.000 | 0.211  0.611 | 0.379 | 0.932
3 C Boy I | 0.999  0.493 0.576 | 1.000 0.011 | 1.000 | 0.074
4 C Boy Il | 0.982  1.000 0.576 0.654  0.397  0.797  0.771
5 E Girl | || 0.985 0.211 1.000 0.654 0.000 | 1.000 @ 0.016
6 E Girl Il | 0.022  0.611  0.011 0.397 @ 0.000 0.005 | 1.000
7 E Boy I |f 0.997  0.379 | 1.000 | 0.797 1.000 0.005 0.002
8 E Boy Il | 0.149 H 0.932 | 0.074 0.771  0.016 @ 1.000 0.002
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Table 31. Mean and standard deviation (SD) of the experimental and control groups in the

test of Hop skills at the first and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(1, 51)=.29374, p=.59020

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podkl. Srednie BI. Std. -95.00% | +95.00%
1 Control I 6.514 0.215 6.082 6.946 27
2 Control 1] 7.415 0.173 7.067 7.763 27
3 Experimental I 6.583 0.210 6.162 7.004 28
4 Experimental | 1l 7.344 0.169 7.005 7.683 28

Table 32. Results of Tukey's post hoc test of Hop in students from the experimental and

control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = .99439, df

Group R1 {1} {2} {3} {4}

Nr podki. 6.5926 7.4074 6.6429 7.3929
1 Control I 0.000 0.998 0.020
2 Control 1 0.000 0.029 1.000
3 Experimental I 0.998 0.029 0.001
4 Experimental 1 0.020 1.000 0.001

Table 33. Results of Tukey's post hoc test of the Hop skills in 7-year-old boys and girls

from the experimental and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = .99439, df

Group | Gender | R1 {1} {2} {3} {4} {5} {6} {7} {8}
Nr podkl. 6.9375|7.3750| 6.0909| 7.4545| 7.0000| 7.6875| 6.1667 | 7.0000
1 C Girl I 0.590  0.383 0.887 1.000 0.407 | 0.473 | 1.000
2 C Girl Il || 0.590 0.031 | 1.000 0.962  0.987 | 0.043 | 0.975
3 C Boy I 0.383 | 0.031 0.000 = 0.292  0.003  1.000  0.373
4 C Boy Il | 0.887 | 1.000 0.000 0.940 0.999 0.053 | 0.957
5 E Girl I 1.000 0.962  0.292  0.940 0.092 | 0.370  1.000
6 E Girl Il || 0.407 @ 0.987  0.003 | 0.999 0.092 0.004 | 0.618
7 E Boy I 0.473  0.043  1.000 | 0.053 | 0.370  0.004 0.065
8 E Boy Il || 1.000  0.975 0.373 0.957  1.000 0.618 | 0.065
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Table 34. Mean and standard deviation (SD) of the experimental and control groups in the

test of Leap skills at the first and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(1, 51)=1.9056, p=.17348

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control I 3.750 0.139 3.471 4.029 27
2 Control 11 4.847 0.150 4.545 5.149 27
3 Experimental I 4.063 0.136 3.790 4.335 28
4 Experimental Il 4.781 0.147 4.487 5.076 28

Table 35. Results of Tukey's post hoc test of Leap in students from the experimental and

control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testow post hoc

Blad: MS medzygrupowe, powt. pomiaréw, polaczone = .54729, df

Group R1 {1} {2} {3} {4}

Nr podkl. 3.7037 4.8519 4.0714 4.7857
1 Control I 0.000 0.260 0.000
2 Control 1l 0.000 0.001 0.987
3 Experimental I 0.260 0.001 0.002
4 Experimental 11 0.000 0.987 0.002

Table 36. Results of Tukey's post hoc test of the Leap skills in 7-year-old boys and girls

from the experimental and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testow post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = .54729, df

Group | Gender| R1 {1} {2} {3} {4} {5} {6} {7} {8}
Nr podkl 3.5000| 4.8750| 4.0000( 4.8182| 4.1250| 4.8125| 4.0000 | 4.7500
1 C Girl I 0.000 0.671 0.000 0.258  0.000  0.642 | 0.001
2 C Girl Il || 0.000 0.061  1.000 | 0.090 1.000 0.050  1.000
3 C Boy | 0.671 | 0.061 0.143 | 1.000 | 0.106 @ 1.000 0.239
4 C Boy Il || 0.000  1.000 | 0.143 0.257 | 1.000 | 0.151 1.000
5 E Girl I 0.258 | 0.090 | 1.000 0.257 0.132 | 1.000 | 0.353
6 E Girl Il || 0.000  1.000 | 0.106 1.000  0.132 0.089 ' 1.000
7 E Boy | 0.642 | 0.050 | 1.000 0.151  1.000 | 0.089 0.181
8 E Boy Il ]| 0.001  1.000 | 0.239  1.000 0.353  1.000 0.181
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Table 37. Mean and standard deviation (SD) of the experimental and control groups in the

test of Jump skills at the first and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(1, 51)=.43241, p=.51377

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control I 4926 0.213 4.498 5.354 27
2 Control " 6.097 0.167 5.761 6.432 27
3 Experimental | 4,948 0.208 4530 5.366 28
4 Experimental 11 6.281 0.163 5.954 6.608 28

Table 38. Results of Tukey's post hoc test of Jump skill in pupils from the experimental

and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testow post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = .95696, df

Group R1 {1} {2} {3} {4}

Nr podkl. 4.9630 | 6.1481 | 4.9643 | 6.2857
1 Control I 0.000 1.000 0.000
2 Control 1 0.000 0.000 0.954
3 Experimental I 1.000 0.000 0.000
4 Experimental 1 0.000 0.954 0.000

Table 39. Results of Tukey's post hoc test of the Jump skills in 7-year-old boys and girls

from the experimental and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiardw, polaczone = .95696, df

Group |Gender| R1 | {1} {2} {3} {4} {5} {6} {7} {8}
Nr podkl. 5.1250(6.3750|4.7273| 5.8182| 5.0625| 6.3125| 4.8333| 6.2500
1 C Girl I 0.000 A 0.967 | 0.616 1.000 0.021  0.994 0.066
2 C Girl Il || 0.000 0.001 | 0.829 | 0.007 @ 1.000 @ 0.002 | 1.000
3 C Boy I 0.967 | 0.001 0.005  0.988 0.002 | 1.000 0.008
4 C Boy  Ill | 0.616 | 0.829 | 0.005 0.507 | 0.900 0.251  0.964
5 E Girl I 1.000 0.007 | 0.988 0.507 0.000 | 0.999 0.042
6 E Girl Il || 0.021 | 1.000  0.002 @ 0.900 0.000 0.004 | 1.000
7 E Boy I 0.994 | 0.002  1.000 | 0.251 0.999 0.004 0.000
8 E Boy | Ill | 0.066 1.000  0.008 0.964 0.042  1.000 0.000
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Table 40. Mean and standard deviation (SD) of the experimental and control groups in the

test of Slide skill at the first and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(1, 51)=7.2742, p=.00946

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podkl. Srednie BI. Std. -95.00% | +95.00%
1 Control I 6.213 0.163 5.886 6.540 27
2 Control 1l 6.938 0.136 6.665 7.210 27
3 Experimental I 5.760 0.159 5.441 6.079 28
4 Experimental 11 7.229 0.132 6.964 7.494 28

Table 41. Results of Tukey's post hoc test of Slide skill in pupils from the experimental and

control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiarow, polaczone = 58582, df

Group R1 {1} {2} {3} {4}

Nr podkl. 6.1852 | 6.9259 | 5.7857 | 7.2500
1 Control I 0.0021 | 0.2202 | 0.0001
2 Control 1 0.0021 0.0001 | 0.4005
3 Experimental I 0.2202 @ 0.0001 0.0002
4 Experimental 11 0.0001 | 0.4005 | 0.0002

Table 42. Results of Tukey's post hoc test of the Slide skills in 7-year-old boys and girls

from the experimental and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = .58582, df

Group |Gender| R1 {1} {2} {3} {4} {5} {6} {7} {8}
Nr podkl. 6.0625| 6.8750( 6.3636| 7.0000|5.9375| 7.3750| 5.5833 | 7.0833
1 C Girl I 0.043 | 0.973 | 0.046 1.000 | 0.000  0.725  0.016
2 C Girl Il || 0.043 0.684 | 1.000 | 0.017 | 0.590  0.001 | 0.996
3 C Boy | || 0.973 0.684 0.434 | 0.845  0.023  0.233 | 0.330
4 C Boy Il || 0.046  1.000 0.434 0.014 | 0.914 | 0.001 | 1.000
5 E Girl I 1.000 0.017 | 0.845  0.014 0.000 | 0.927 A 0.004
6 E Girl [l | 0.000 0.590 0.023  0.914 | 0.000 0.000 | 0.974
7 E Boy | |Jf 0.725 0.001 | 0.233 | 0.001  0.927 | 0.000 0.000
8 E Boy Il || 0.016  0.996 0.330 1.000 0.004  0.974 | 0.000
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Table 43. Mean and standard deviation (SD) of the experimental and control groups in the

test of Locomotor skills at the first and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(1, 51)=14.142, p=.00044

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control I 31.855 0.5674 30.716 32.994 27
2 Control 1] 36.577 0.4642 35.645 37.509 27
3 Experimental I 31.438 0.5532 30.327 32.548 28
4 Experimental 11 37.958 0.4526 37.050 38.867 28

Table 44. Results of Tukey's post hoc test of Locomotor skills in pupils from the

experimental and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testow post hoc

Blad: MS miedzygrupowe, powt. pomiardw, polaczone = 7.0062, df

Group R1 {1} {2} {3} {4}

Nr podkl. 31.963 36.667 31.536 38.071
1 Control I 0.000 0.932 0.000
2 Control 1l 0.000 0.000 0.211
3 Experimental I 0.932 0.000 0.000
4 Experimental 1] 0.000 0.211 0.000

Table 45. Results of Tukey's post hoc test of the Locomotor skills in 7-year-old boys and

girls from the experimental and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)
Przyblizone prawdopodobienstwa dla testéw post hoc
Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 7.0062, df

Group | Gender| R1 {1} {2} {3} {4} {5} {6} {7} {8}

Nr podkl. 32.438| 37.063| 31.273| 36.091| 32.125| 38.750| 30.750| 37.167
1 C Girl | 0.000 = 0.949 0.017 1.000 0.000 @ 0.706 @ 0.001
2 C Girl I11 || 0.000 0.000  0.981 0.000 0.620 @ 0.000 @ 1.000
3 C Boy | 0.949 @ 0.000 0.000 ' 0.991 0.000 @ 1.000 @ 0.000
4 C Boy I || 0.017 0.981 0.000 0.007 @ 0.188 @ 0.000 @ 0.977
5 E Girl | 1.000 | 0.000 | 0.991 | 0.007 0.000 ' 0.871 0.000
6 E Girl I | 0.000 0.620 0.000 0.188 0.000 0.000 @ 0.768
7 E Boy | 0.706 0.000 1.000 0.000  0.871 0.000 0.000
8 E Boy Il | 0.001  1.000 0.000 0.977 0.000 0.768 0.000
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Table 46. Mean and standard deviation (SD) of the experimental and control groups in the

test of Strike skills at the first and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(1, 51)=10.086, p=.00254

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control I 5.665 0.214 5.236 6.094 27
2 Control 1 6.526 0.199 6.126 6.925 27
3 Experimental I 5.594 0.208 5.176 6.012 28
4 Experimental 11 7.333 0.194 6.944 7.723 28

Table 47. Results of Tukey's post hoc test of Strike skill in pupils from the experimental

and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)
Przyblizone prawdopodobienstwa dla testéw post hoc
Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 1.1109, df

Group R1 {1} {2} {3} {4}
Nr podkl. 5.7037 6.5556 5.5714 7.2857
1 Control I 0.000 0.966 0.000
2 Control 1 0.000 0.005 0.057
3 Experimental I 0.966 0.005 0.000
4 Experimental 11 0.000 0.057 0.000

Table 48. Results of Tukey's post hoc test of the Strike skill in 7-year-old boys and girls

from the experimental and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 1.1109, df

Group |Gender | R1 {1} {2} {3} {4} {5} {6} {7} {8}
Nr podkl. 5.8750 | 6.6875 | 5.4545 | 6.3636 | 5.4375 | 7.0000 | 5.7500 | 7.6667
1 C Girl I 0.044 | 0.970 0.934 0.937 0.064 1.000 0.001
2 C Girl I | 0.044 0.070 | 0.994  0.026  0.990 0.291 @ 0.241
3 C Boy I 0.970 @ 0.070 0.078 | 1.000 @ 0.008 | 0.998 0.000
4 C Boy Il || 0.934 0.994  0.078 0.338 | 0.783 @ 0.857  0.074
5 E Girl | 0.937 | 0.026 | 1.000 @ 0.338 0.000 | 0.994 0.000
6 E Girl Il | 0.064 | 0.990 0.008 0.783 0.000 0.051 ' 0.715
7 E Boy | 1.000 0.291 0.998 | 0.857  0.994 | 0.051 0.000
8 E Boy Il || 0.001  0.241 | 0.000 0.074 | 0.000 0.715 0.000
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Table 49. Mean and standard deviation (SD) of the experimental and control groups in the

test of Dribble skill at the first and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(1, 51)=.02329, p=.87930

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control I 4.909 0.278 4.352 5.466 27
2 Control 11 5.724 0.222 5.278 6.170 27
3 Experimental I 4.823 0.271 4.280 5.366 28
4 Experimental 11 5.604 0.217 5.169 6.039 28

Table 50. Results of Tukey's post hoc test of Dribble skill in pupils from the experimental

and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testow post hoc

Blad: MS miedzygrupowe, powt. pomiarow, polaczone = 1.6484, df

Group R1 {1} {2} {3} {4}

Nr podkl. 4.9259 5.7407 4.9286 5.6786
1 Control I 0.000 1.000 0.142
2 Control 11l 0.000 0.099 0.998
3 Experimental I 1.000 0.099 0.000
4 Experimental 11 0.142 0.998 0.000

Table 51. Results of Tukey's post hoc test of the Dribble skill in 7-year-old boys and girls

from the experimental and control groups in the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 1.6484, df

Group [Gender| R1 {1} {2} {3} {4} {5} {6} {7} {8}
Nr podkl. 5.0000|5.8125|4.8182|5.6364| 5.5625|6.1250| 4.0833| 5.0833
1 C Girl I 0.005  1.000 0.908 0.917 | 0.224 0.576 1.000
2 C Girl Il || 0.005 0.505 | 1.000 0.999 0.997 | 0.017  0.811
3 C Boy I 1.000  0.505 0.033 | 0.815 0.176 0.867 1.000
4 C Boy Il || 0.908 1.000  0.033 1.000 0.977  0.091 0.968
5 E Girl I | 0.917 0.999 0.815 1.000 0.130 0.068 0.976
6 E Girl Il | 0.224  0.997 0.176 0.977 0.130 0.002  0.411
7 E Boy I | 0.576 0.017 0.867 0.091 0.068 0.002 0.002
8 E Boy Il | 1.000 0.811 1.000 0.968 0.976  0.411 0.002




169

Table 52. Mean and standard deviation (SD) of the experimental and control groups in the

test of Catch skill at the first and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(1, 51)=.47793, p=.49250

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control I 4.449 0.223 4.002 4.896 27
2 Control 1] 4.989 0.174 4.639 5.338 27
3 Experimental I 4,781 0.217 4.346 5.217 28
4 Experimental 11} 5.156 0.170 4.815 5.497 28

Table 53. Results of Tukey's post hoc test of Catch skill in pupils from the experimental

and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 1.0416, df

Group R1 {1} {2} {3} {4}

Nr podkl. 4.4815 5.0370 4.7500 5.1429
1 Control I 0.009 0.764 0.086
2 Control 1 0.009 0.725 0.981
3 Experimental I 0.764 0.725 0.093
4 Experimental 1 0.086 0.981 0.093

Table 54. Results of Tukey's post hoc test of the Catch skill in 7-year-old boys and girls

from the experimental and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 1.0416, df

Group | Gender | R1 {1} {2} {3} {4} {5} {6} {7} {8}
Nr podkI. 4.6250 | 5.2500 | 4.2727 | 4.7273 | 4.5625 | 5.0625 | 5.0000 | 5.2500
1 C Girl I 0.101 | 0.987  1.000  1.000  0.926 0.978 @ 0.747
2 C Girl I | 0.101 0.236  0.893 | 0.552 @ 1.000 0.998 | 1.000
3 C Boy I 0.987 | 0.236 0.668 0.996 | 0.505 0.683 0.311
4 C Boy Il | 1.000 @ 0.893 0.668 1.000 @ 0.990 @ 0.998 | 0.921
5 E Girl I 1.000 @ 0.552 | 0.996 | 1.000 0.316 0.950 @ 0.646
6 E Girl Il 0.926 | 1.000 0.505 0.990 @ 0.316 1.000 @ 1.000
7 E Boy I 0.978 | 0.998  0.683  0.998  0.950 1.000 0.973
8 E Boy Il | 0.747 | 1.000 0.311 0.921 0.646 1.000 0.973
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Table 55. Mean and standard deviation (SD) of the experimental and control groups in the

test of Kick skill at the first and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)
Biezacy efekt: F(1, 51)=5.0719, p=.02865
Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N
Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control I 4.969 0.259 4.449 5.488 27
2 Control 1] 5.875 0.127 5.619 6.131 27
3 Experimental I 4.490 0.252 3.983 4.996 28
4 Experimental 1] 6.115 0.124 5.865 6.364 28

Table 56. Results of Tukey's post hoc test of Kick skill in pupils from the experimental and

control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testow post hoc

Blad: MS miedzygrupowe, powt. pomiarow, polaczone = 1.0848, df

Group R1 {1} {2} {3} {4}

Nr podkl. 4.9630 5.8519 4.3929 6.1071
1 Control I 0.001 0.185 0.001
2 Control 1] 0.001 0.000 0.800
3 Experimental I 0.185 0.000 0.000
4 Experimental 11 0.001 0.800 0.000

Table 57. Results of Tukey's post hoc test of the Kick skill in 7-year-old boys and girls

from the experimental and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 1.0848, df

Group | Gender | R1 {1} {2} {3} {4} {5} {6} {7} {8}
Nr podkl. 4.9375|5.7500 | 5.0000 | 6.0000 | 3.8125 | 6.0625 | 5.1667 | 6.1667
1 C Girl I 0.122 | 1.000 0.168 @ 0.057 0.057  0.999 0.052
2 C Girl I || 0.122 0.596 | 0.999 | 0.000  0.990 0.823 @ 0.966
3 C Boy I 1.000 @ 0.596 0.107 | 0.083 0.168 @ 1.000 A 0.141
4 C Boy Il || 0.168  0.999 0.107 0.000  1.000 | 0.543  1.000
5 E Girl I || 0.057 0.000 0.083 | 0.000 0.000 | 0.021 | 0.000
6 E Girl Il || 0.057 | 0.990  0.168 1.000 @ 0.000 0.332 | 1.000
7 E Boy | || 0.999 0.823  1.000 | 0.543 0.021 | 0.332 0.080
8 E Boy Il | 0.052  0.966  0.141 | 1.000 0.000 @ 1.000 0.080
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Table 58. Mean and standard deviation (SD) of the experimental and control groups in the

test of Throw skill at the first and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)
Biezacy efekt: F(1, 51)=.08409, p=.77301
Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N
Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control I 5.037 0.180 4,675 5.399 27
2 Control 1] 5.943 0.184 5.574 6.312 27
3 Experimental I 5.063 0.176 4,710 5.415 28
4 Experimental 1] 5.896 0.179 5.536 6.256 28

Table 59. Results of Tukey's post hoc test of Throw skill in pupils from the experimental

and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = .86466, df

Group R1 {1} {2} {3} {4}

Nr podkl. 5.1111 6.0000 5.0000 5.8571
1 Control I 0.000 0.971 0.020
2 Control 1 0.000 0.001 0.941
3 Experimental I 0.971 0.001 0.000
4 Experimental 1 0.020 0.941 0.000

Table 60. Results of Tukey's post hoc test of the Throw skill in 7-year-old boys and girls

from the experimental and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)
Przyblizone prawdopodobienstwa dla testow post hoc
Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = .86466, df

Group | Gender | R1 {1} {2} {3} {4} {5} {6} {7} {8}

Nr podkl. 5.4375|6.2500 | 4.6364 | 5.6364 | 4.6250 | 5.6250 | 5.5000 | 6.1667
1 C Girl | 0.018 0.363 0.999 0.223 0.999 1.000 0.454
2 C Girl I || 0.018 0.001  0.697 | 0.000 0.554 0.416 @ 1.000
3 C Boy | 0.363  0.001 0.015 ' 1.000 0.133  0.348 0.004
4 C Boy I || 0.999 0.697  0.015 0.116 1.000 1.000 0.870
5 E Girl | 0.223 | 0.000 | 1.000 0.116 0.002  0.226 | 0.001
6 E Girl Il | 0.999 0.554 0.133 1.000 0.002 1.000  0.792
7 E Boy | 1.000 0.416 0.348 | 1.000  0.226 | 1.000 0.214
8 E Boy Il || 0.454 1.000 0.004 0.870 0.001 0.792 0.214
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Table 61. Mean and standard deviation (SD) of the experimental and control groups in the

test of Roll skill at the first and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(1, 51)=5.7919, p=.01976

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control I 5.571 0.209 5.152 5.990 27
2 Control 1] 6.466 0.168 6.128 6.804 27
3 Experimental I 5.542 0.203 5.133 5.950 28
4 Experimental 11 7.125 0.164 6.796 7.454 28

Table 62. Results of Tukey's post hoc test of Roll skill in pupils from the experimental and

control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = .93596, df

Group R1 {1} {2} {3} {4}

Nr podkl. 5.5926 6.5185 5.5714 7.1429
1 Control I 0.000 1.000 0.000
2 Control 1l 0.000 0.003 0.086
3 Experimental I 1.000 0.003 0.000
4 Experimental 1l 0.000 0.086 0.000

Table 63. Results of Tukey's post hoc test of the Roll skill in 7-year-old boys and girls

from the experimental and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = .93596, df

Group | Gender | R1 {1} {2} {3} {4} {5} {6} {7} {8}
Nr podkl 5.6875 | 6.7500 | 5.4545 | 6.1818 | 5.7500 | 7.2500 | 5.3333 | 7.0000
1 C Girl I 0.004 | 0.999  0.895  1.000 | 0.001  0.979 | 0.014
2 C Girl Il || 0.004 0.021 | 0.806 @ 0.080 0.825  0.006 @ 0.997
3 C Boy I 0.999  0.021 0.310 | 0.994 | 0.000 @ 1.000 | 0.006
4 C Boy Il ]| 0.895 0.806 0.310 0.946  0.104 0.423  0.471
5 E Girl I 1.000 | 0.080 @ 0.994  0.946 0.000 | 0.949 | 0.023
6 E Girl Il Jf 0.001 0.825 0.000 | 0.104 0.000 0.000 | 0.997
7 E Boy I 0.979 | 0.006 | 1.000  0.423 0.949 0.000 0.000
8 E Boy Il || 0.014 | 0.997  0.006  0.471 | 0.023 ' 0.997 @ 0.000
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Table 64. Mean and standard deviation (SD) of the experimental and control groups in the

test of Object control skills at the first and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(1, 51)=19.127, p=.00006

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control I 30.599 0.5990 29.397 31.802 27
2 Control 1] 35.523 0.5799 34.359 36.687 27
3 Experimental I 30.292 0.5840 29.119 31.464 28
4 Experimental 1] 37.229 0.5654 36.094 38.364 28

Table 65. Results of Tukey's post hoc test of Object control skills in pupils from the

experimental and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testdw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 9.0617, df

Group R1 {1} {2} {3} {4}

Nr podkl. 30.778 35.704 30.214 37.214
1 Control I 0.000 0.899 0.000
2 Control 1] 0.000 0.000 0.256
3 Experimental I 0.899 0.000 0.000
4 Experimental 1 0.000 0.256 0.000

Table 66. Results of Tukey's post hoc test of the Object control skills in 7-year-old boys

and girls from the experimental and control groups at the first and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testow post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 9.0617, df

Group | Gender| R1 {1} {2} {3} {4} {5} {6} {7} {8}
Nr podkl. 31.563 | 36.500 | 29.636 | 34.545 | 29.750 | 37.125 | 30.833 | 37.333
1 C Girl I 0.000 | 0.728 0.203 @ 0.685 0.000 | 0.998 | 0.000
2 C Girl 111 || 0.000 0.000 0.714 0.000 @ 0.999 | 0.000 | 0.996
3 C Boy I 0.728 @ 0.000 0.000 | 1.000 0.000 @ 0.979 0.000
4 C Boy I ]| 0.203  0.714 | 0.000 0.003 | 0.374 0.080 @ 0.356
5) E Girl I 0.685 | 0.000 @ 1.000 0.003 0.000 @ 0.980 @ 0.000
6 E Girl Il || 0.000 0.999 @ 0.000 0.374 0.000 0.000 | 1.000
7 E Boy I 0.998 0.000 0.979 0.080 0.980 0.000 0.000
8 E Boy Il || 0.000 0.996 @ 0.000 0.356 0.000 @ 1.000 0.000
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Table 67. Mean and standard deviation (SD) of the experimental and control groups in the

test of Math skills at the first, second, and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(2, 102)=6.0870, p=.00318

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control | 5.264 0.267 4.729 5.799 27
2 Control I 5.896 0.182 5.531 6.261 27
3 Control 1" 8.241 0.133 7.974 8.508 27
4 Experimental | 4.760 0.260 4,239 5.282 28
5 Experimental I 5.755 0.177 5.399 6.111 28
6 Experimental 11 8.672 0.130 8.412 8.932 28

Table 68. Results of Tukey's post hoc test of Math skills in pupils from the experimental

and control groups at the first, second, and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testow post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 1.0582, df

Group R1 {1} {2} {3} {4} {5} {6}

Nr podkl. 5.2037 | 5.8519 | 8.1852 | 4.7500 | 5.7321 | 8.6607
1 Control I 0.012 0.000 0.578 0.406 0.000
2 Control [l 0.012 0.000 0.002 0.998 0.000
3 Control [l 0.000 0.000 0.000 0.000 0.526
4 Experimental I 0.578 0.002 0.000 0.000 0.000
5 Experimental [l 0.406 0.998 0.000 0.000 0.000
6 Experimental [l 0.000 0.000 0.526 0.000 0.000

Table 69. Results of Tukey's post hoc test of the math skills in 7-year-old boys and girls

from the experimental and control groups at the first, second, and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)
Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = 1.0582, df

Group[Gende [ RLTT (1 | & | 3 | @ | & | & | @ | ® | & | (10 | (1} | (12
Nr r 4.9375 | 5.6563 | 7.9375 | 5.5909 | 6.1364 | 8.5455 | 4.6875 | 5.5938 | 8.5938 | 4.8333 | 5.9167 | 8.7500
1( C Girl [ 0.152 0.000 | 0.897 0.132  0.000 1.000 @ 0.812 0.000 1.000 0.357 0.000
2| C Girl 1l 0.152 0.000 1.000 0.988 0.000 0.261 1.000 0.000 0.628 @ 1.000 0.000
3| C Girl Il | 0.000 0.000 0.000  0.001 | 0.935 0.000  0.000 0.812 0.000 0.000 0.646
4 C Boy [ 0.897 1.000 0.000 0.796 = 0.000 | 0.524 1.000 0.000 0.833 @ 1.000 @ 0.000
5[ C Boy 1 0.132 0.988 | 0.001 @ 0.796 0.000  0.024 | 0.970 0.000 @ 0.115 1.000 0.000
6 C Boy Il || 0.000 0.000 | 0.935 0.000 0.000 0.000 @ 0.000 | 1.000 @ 0.000 | 0.000 @ 1.000
7] E Girl | 1.000 0.261 0.000 0.524 0.024 0.000 0.019  0.000 | 1.000 @ 0.090 0.000
8| E Girl 1l 0.812 1.000 @ 0.000 @ 1.000 0.970 0.000 0.019 0.000  0.734 | 1.000 @ 0.000
9| E Girl Il ]| 0.000 0.000 0.812 0.000 0.000 1.000 | 0.000 0.000 0.000 = 0.000 @ 1.000
10 E Boy [ 1.000 0.628 0.000 0.833 0.115 0.000 1.000 0.734 0.000 0.013 | 0.000
11 E Boy 1 0.357 1.000 0.000 1.000 1.000 0.000 0.090 1.000 0.000 0.013 0.000
12| E Boy Il | 0.000 0.000  0.646 0.000 @ 0.000 1.000 0.000 0.000 1.000 0.000 0.000
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Table 70. Mean and standard deviation (SD) of the experimental and control groups in the

test of English skills at the first, second, and follow-up examinations

R1*Group; Srednie niewazone (Research data 29-11)

Biezacy efekt: F(2, 102)=5.4336, p=.00572

Dekompozycja efektywnych hipotez

Group R1 DV_1 DV_1 DV_1 DV_1 N

Nr podkl. Srednie Bl. Std. -95.00% | +95.00%
1 Control | 5.351 0.252 4.846 5.856 27
2 Control [l 5.942 0.172 5.596 6.288 27
3 Control 1l 7.926 0.136 7.654 8.199 27
4 Experimental I 4.797 0.245 4.305 5.289 28
5 Experimental Il 5.714 0.168 5.376 6.051 28
6 Experimental 11 8.188 0.132 7.922 8.453 28

Table 71. Results of Tukey's post hoc test of English skills in students from the

experimental and control groups at the first, second, and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)
Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = .96819, df
Group R1 {1} {2} {3} {4} {5} {6}

Nr podkl. 5.4074 | 5.9815 | 7.9630 | 4.8571 | 5.7500 | 8.1964
1 Control | 0.018 0.000 0.310 0.789 0.000
2 Control Il 0.018 0.000 0.001 0.952 0.000
3 Control 11 0.000 0.000 0.000 0.000 0.951
4 Experimental I 0.310 0.001 0.000 0.000 0.000
5 Experimental Il 0.789 0.952 0.000 0.000 0.000
6 Experimental I 0.000 0.000 0.951 0.000 0.000

Table 72. Results of Tukey's post hoc test of the English skills in 7-year-old boys and girls

from the experimental and control groups at the first, second, and follow-up examinations

Test HSD Tukeya; zmienna DV_1 (Research data 29-11)

Przyblizone prawdopodobienstwa dla testéw post hoc

Blad: MS miedzygrupowe, powt. pomiaréw, polaczone = .96819, df

Group |Gender | R1 {1} {2} {3} {4} {5} {6} {7} {8} {9} {10} | {11} | {12}
Nr 5.6563 | 6.1563 | 8.1250 | 5.0455 | 5.7273 | 7.7273 | 5.2187 | 5.9687 | 8.2500 | 4.3750 |5.4583 | 8.1250
1| C Girl | 0.556  0.000 0.910 1.000 0.000 0.982 | 0.999 0.000 0.043 1.000 0.000
2] C Girl 1l 0.556 0.000  0.165 0.993 | 0.005  0.246 1.000 0.000  0.001  0.782 @ 0.000
3| C Girl Il || 0.000 @ 0.000 0.000  0.000  0.997 0.000 0.000  1.000 0.000 0.000 1.000
4| C Boy | || 0.910 0.165 0.000 0.362 0.000  1.000 0.420 | 0.000 0.892 0.997 0.000
5| C Boy Il || 1.000 0.993 | 0.000 0.362 0.000  0.975 1.000 0.000  0.059  1.000 0.000
6| C Boy Il | 0.000 0.005 0.997 0.000 0.000 0.000 ' 0.001  0.969 | 0.000 0.000 0.998
7| E Girl | || 0.982 0.246 0.000 1.000 0.975 0.000 0.058  0.000  0.522 1.000 0.000
8| E Girl Il || 0.999  1.000 0.000 0.420 1.000 0.001 0.058 0.000 ' 0.003 ' 0.968 0.000
9| E Girl Il | 0.000 0.000 1.000 0.000 0.000 0.969 0.000 0.000 0.000 | 0.000 @ 1.000
10| E Boy I || 0.043 0.001 0.000 0.892 0.059 0.000 0.522 | 0.003 0.000 0.004 | 0.000
11| E Boy Il || 1.000 0.782 0.000 0.997 1.000 0.000 1.000 0.968 0.000 0.004 0.000
12| E Boy Ill | 0.000 0.000 1.000 0.000 ' 0.000 ' 0.998 @ 0.000 0.000 1.000 @ 0.000 0.000




