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Abstract

Study purpose. This study aimed to determine the impact of school Physical Education programs on well-being and
cognitive ability (CA), as measured by mathematics achievements, in primary school children.

Materials and methods. The study participants selected from three schools were 100 girls and 102 boys aged

9-10 years. According to Kliziene et al. (2022), the CA diagnostic test for mathematics in Grade 4 is grounded

in Feuerstein and Lewin-Benham’s (2012) dynamic cognitive modality assessment theory, as well as the General
Curriculum for Primary Education approved by the Minister of Education and Science of Lithuania (ISAK-2433,
2008). This test designed for learners in Grade 4 encompasses mathematics. The study aimed to assess the level of
enthusiastic well-being by examining three primary dimensions: somatic anxiety, personal anxiety, and social anxiety.
To measure anxiety, the Revised Children’s Manifest Anxiety Scale (RCMAS) was used, which consists of 37 items,
with 28 of them assessing anxiety and the other 9 measuring the child’s defensiveness. In this study, a pre-/post-test
experimental methodology was used to avoid any interruption of educational activities, due to the random selection
of children in each group. The methodology depended on dynamic exercise, intense repetition of motor skills,
differentiation, seating and parking reduction and physical activity distribution in the classroom model.

Results. The CA diagnostic test was analyzed in terms of the learners’ levels of achievement (satisfactory, basic,
advanced) and cognitive functions. The systematic exploration function was used to achieve systematic, non-
impulsive, planned behavior when collecting data or checking information. There was a strong difference between
students at the satisfactory and advanced levels in the ability to orient themselves in space and follow directions
(score for boys, Post-test 2.53 (0.25) points; for girls, Post-test 2.91 (0.32) points out of a maximum 4 points; p<0.05).
After the school PE program, the personality anxiety results decreased for both boys (2.68 + 0.98 points) and girls

(3.41 £ 0.55 points) (F = 4.98, p < 0.05, P = 0.729).

Conclusions. Overall, the physical education program implemented in this study was found to have a positive effect
on the psychological well-being of 9-10-year-old children, specifically in reducing somatic anxiety, personality
anxiety, and social anxiety. Additionally, it was observed that the program led to statistically significant improvements
in the children’s cognitive abilities across nine functions, including spatial orientation, sequencing, recognition of

relationships and patterns, and information processing.

Keywords: school physical education program, well-being, cognitive ability, primary education.

Introduction

Despite being distinct skill sets in early school age, both
motor competence and physical fitness may be important
for children’s overall physical well-being and academic
achievement (Haapala, 2013; Robinson et al., 2015).
Although physical education (PE) has been a curricular
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component in schools for many years, attention to the
important role that schools play for physical activity and
physical fitness surveillance has recently increased due to
concern about childhood obesity and well-being. There are
a number of psychological benefits for physical activity,
including psychological well-being and improvements to
self-confidence and self-esteem and reduced levels of stress,
anxiety and depression (Lubans et al., 2016). Larsen et al.
(2021) established that school-based ‘health education
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through sport, using the ‘11 for Health’ model, was enjoyable
for girls and boys aged 10-12 years old and improved health
knowledge related to physical activity and well-being. It has
been established that physical activity breaks with integrated
mathematics content were effective in improving children’s
on-task behaviour and learning scores (Mavilidi et al., 2018).

Emerging research has also demonstrated the benefits
of physical activity for children’s cognition, meta-cognition,
student engagement and academic performance (Alvarez-
Bueno et al., 2017). According to the definition of Myers
(2007), ‘cognition is the mental activity of thinking, knowing,
remembering and communicating. Ashcraft (1989) defined
the cognitive abilities used to acquire cognition as the
ability to use the cognitive functions of attention, memory,
logical and spatial reasoning, and well as concentration
performance, memory, problem solving and decision-
making (Lubans et al., 2016). Attention and concentration
performance are key contributors to successful academic
performance, adaptive behaviours and daily life functioning
in youth and children (Janssen et al., 2014). These abilities
are closely related to the learner’s academic achievement
(Gagne, 2005). In a conceptual model, Lubans et al.
(2016) proposed that cognitive function provides the core
foundation for developing and establishing psychological
well-being. Cognitive function and psychological well-being
are two variables related to mental health, and several studies
have shown that these variables are sensitive to acute physical
exercise, butitis notknown what doses of exercise are the most
adaptive. Including physical exercise prior to performing
tasks that require high cognitive inhibition may be a useful
strategy for improving cognitive performance (Pastor et al.,
2021). Jager et al. (2014) investigated the effects of an acute
20-min physical activity intervention on executive function
in a sample of 52 young elementary school children, aged
6-8 years, compared to another 52 children assigned to a
resting control condition. They found statistically significant
cognitive effects induced by acute sports intervention.

This study sought to determine the impact of school PE
programmes on well-being and cognitive ability (CA), as
measured by mathematics achievements, in primary school.

Hypothesis 0: school PE programmes affect well-being
and CA (as measured by mathematics achievements) in
school students.

Hypothesis 1: school PE programmes do not affect well-
being and CA (as measured by mathematics achievements)
in school students.

Materials and methods

Study participants

In this study, primary schools in Lithuania were
selected randomly, with three schools chosen from different
regions that represented the state education system. This
system follows the primary, basic, and secondary education
programmes approved by the Lithuanian Minister of
Education and Science in 2015.

The study was conducted with the agreement of parents
and school administration regarding the time and location.
The research ethics committee of Kaunas University of
Technology’s Institute of Social Science and Humanity
approved the study, identified by protocol no. V19-1253-03.

The participants selected from the three schools were
100 girls and 102 boys aged 9-10 years (fourth grade).

Rationale for the CA diagnostic test

According to Kliziene et al. (2022), the CA diagnostic
test for mathematics in Grade 4 is grounded in Feuerstein
and Lewin-Benham’s (2012) dynamic cognitive modality
assessment theory, as well as the General Curriculum for
Primary Education approved by the Minister of Education
and Science of Lithuania (ISAK-2433, 2008). This test
designed for learners in Grade 4 encompasses mathematics.
The assessment criteria in the test are specific and
individualized, making it an objective tool for determining
learners’ strengths and weaknesses to plan appropriate
teaching and learning methods. Kliziene et al. (2022)
opine that the primary objective of the test is to measure
changes in learners’ knowledge, understanding, application
of knowledge, and higher-order thinking skills. The test
comprises tasks that reflect nine cognitive functions.

The CA test was aimed at testing and measuring
alterations in the knowledge, understanding, and higher-
order skills of learners. In the test, the tasks were distributed
based on nine cognitive functions:

1. Systematic exploration: To achieve planned and
systematic behaviour in data collection, learners
use the function of systematic exploration, creating
a sequential system (as a case in point, left to right,
top to bottom) to complete tasks in a non-impulsive
manner;

2. Spatial orientation: this refers to the ability to
perceive and follow directions in words or signs to
navigate a given path;

3. Sequencing: the function entails creating a rule for
arranging objects in a specific order;

4. Image recognition: this involves evaluating changes
in visual objects after an action has taken place.

5. Recognising and understanding relationships:
recognizing and understanding relationships
involves identifying associations between elements
by observing periodic changes;

6. Collecting and processing information: the ability to
collect complete, clear, and accurate information.

7. Algorithm development: this involves designing a
logical rule tailored to solve a particular problem,
regardless of the amount of data involved;

8. Data management (classification): the grouping of
objects and events based on defined criteria.

9. Construction of combinations: this entails
establishing sets according to given or self-created
rules while recognizing the number of possibilities
and variations in each combination.

The CA test categorizes tasks based on levels of
achievement and cognitive abilities (CAs). This, in turn,
paves the way for the evaluation of student achievement.
The test aligns with the Grade 4 mathematics curriculum,
and performance thresholds were established to ensure fair
evaluationofstudents’ CAs. Theadvancedlevel ofachievement
is a score of 22-29 points, basic is 15-21 points, satisfactory is
7-14 points, and low is 0-6 points. The CA clusters were used
to identify levels of knowledge, understanding, application,
and higher-order thinking skills. The assessment results
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were used to evaluate how students organize and implement
their learning process. The impact of the learning methods
on students’ CAs was analysed and interpreted based on the
assessment of their achievement levels.

A level of achievement that is considered unsatisfactory
indicates that the student does not exhibit the knowledge,
comprehension, and abilities that are evaluated within the
CA group of the CA test.

On the other hand, a satisfactory level of achievement
indicates that the student can reproduce some knowledge,
but lacks the ability to apply it in novel situations, resulting
in errors in basic mathematical procedures. The student
demonstrates an insufficient understanding of mathematical
concepts and symbols and struggles to identify patterns
and relationships. They can recognize familiar contexts
and solve simple problems, typically with only one step
involved, but their chosen problem-solving strategies are
not always rational. While their reasoning may support
their conclusions, they often fail to detect any errors in
their reasoning, resulting in incorrect conclusions. They are
unable to provide reasoning to support their answers.

A basic level of achievement suggests that the student
can apply their existing knowledge to new and relatively
simple situations in the CA test, and can perform standard
mathematical procedures without making significant errors.
Despite their ability to accurately read and comprehend
the problem, they may lack consistency and precision in
problem-solving. They can think productively in common
or familiar situations and can identify basic features,
relationships, or patterns of objects. Furthermore, they can
solve problems correctly, but may not interpret the final
answer in the context of the original condition.

Meanwhile, an advanced level of achievement is
indicative of the fact that the student possesses a thorough
understanding of the terms used in various problems, has
learned and comprehends mathematical concepts, can
perform standard mathematical procedures and can solve
mathematical and practical problems in various contexts.
The learner demonstrates creative thinking skills, can
identify common and subordinate features of objects and
their relationships, observes patterns, selects appropriate
strategies to solve problems, and can test them effectively.
The student can draw detailed and precise conclusions.

The Revised Children’s Manifest Anxiety Scale

The study aimed to assess the level of enthusiastic well-
being by examining three primary dimensions: somatic
anxiety, personality anxiety, and social anxiety. To measure
anxiety, the Revised Children’s Manifest Anxiety Scale
(RCMAS) was used, which consists of 37 items, with 28 of
them assessing anxiety and the other 9 measuring the child’s
defensiveness. Only 28 items related to anxiety were used
in the factor analysis. The RCMAS vyielded three factors:
(a) somatic anxiety, comprising 12 items; (b) personality
anxiety, comprising 8 items; and (c) social anxiety,
comprising 8 items (Dewaraja et al., 2006). The results were
interpreted based on the following criteria: (a) somatic
anxiety, with scores of 26.0 points indicating high somatic
anxiety, scores of 5.9-4.5 points indicating typical somatic
anxiety, and scores of 4.4-1.0 points indicating low somatic
anxiety; (b) personality anxiety, with scores of 2.0-2.5 points

indicating low personality anxiety, scores of 2.6-3.5 points
indicating typical personality anxiety, and scores of 3.6-4.5
points indicating high personality anxiety; and (c) social
anxiety, with scores of >5.5 points indicating high social
anxiety, scores of 5.4-4.5 points indicating typical social
anxiety, and scores of 4.4-3.3 points indicating low social
anxiety. The Cronbach’s alpha coeflicient for the subscales
ranged from 0.72 to 0.73.

Procedure

The study employed a pre-/post-test experimental
methodology to avoid disrupting educational activities.
Children were randomly selected for each group, and the
Grade 4 experimental group underwent an eight-month trial.
A technique for the school PE programme was developed
and a model of educational factors that encourage physical
activity for children was created. Methodical material for
the PE programme was also prepared based on the work of
Coder et al. (2009) and Kliziene et al. (2020). As outlined in
Klizieneetal.(2020) and Powell etal. (2016), the methodology
involved dynamic exercise, intense repetition of motor skills,
differentiation, reduction of sitting and parking time, and
distribution of physical activity throughout the classroom.

The objective of the school’s physical education
programme was to promote physical activity, enhance
skill development, and be enjoyable for the students. The
recommended frequency for physical education classes
was three times per week, with each Grade 4 session lasting
45 minutes and consisting of three sections: health fitness
activities (20 minutes), skill fitness activities (20 minutes),
and relaxation, focus, and reflection (5 minutes). The
programme included activities that varied in intensity,
duration, and complexity, with an emphasis on improving
cardiovascular endurance. Short activities were also included
to improve core strength and movement skills. To encourage
motivation, students self-assessed and recorded their fitness
levels monthly. The programme included four units of sports
and games that developed skill-related fitness: basketball,
football, gymnastics, and athletics. Information about
healthy lifestyles and unconventional physical activities was
also introduced. These sports and games had the potential
to promote cardiovascular fitness and engagement in the
community, while the relaxation, focus, and reflection
activities promoted regular exercises and valuable meditation
and relaxation techniques, such as children’s yoga,
concentration exercises, and conflict resolution (Table 1).

The study utilized physical schooling to teach school
PE activities, with the aid of a textbook that had two
parts: 1) the textbook itself; and 2) children’s notes. The
textbook included practical tasks, self-evaluation exercises,
and activities that focused on spatial perception and self-
improvement. Methodological devices were also provided
to aid in using the textbook strategies. The PE programme
aimed to integrate “natural” learning and dynamic learning
to promote healthy lifestyles and awareness of nature. An
advanced version of the programme was available to help
teachers with planning and implementation. The material
also incorporated intercultural mindfulness and sensitivity,
with balanced gender representation. The intervention
procedures were mixed, and a new methodology was
used, which greatly impacted the participants, as found
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Table 1. School Physical Education Programme (4 Grade)

Month Lesson topic Lesson areas of activity
Month 1 Working with textbook and notes What helps you stay active throughout the day? What do you choose for your
daily diet? Why is it important to exercise not only in the morning?
Cohesive communication, Healthy lifestyle
communication to avoid conflict
Throwing the small ball Sport units (Athletics)
Long jump test to test explosive power ~ Sport units (Athletics)
of children’s leg muscles Movement skills
Activity games

Month 2 Working with textbook and notes What exercises should you do in preparation for a long run? How can one
overcome long distances? What are the square rules? How do you orient
yourself in nature without a compass?

Healthy lifestyle
Lithuanian folk mobile games, dexterity Movement skills
training in special games
Long-distance running Sport units (Athletics)
The square Sport units (Football)
Orientation by maps Tourism, orienteering
Children’s yoga Unconventional physical activity
Frisbee

Month 3 Working with textbook and notes What is important when you are doing the 5x10 m shuttle run test? How do
you pass and kick the ball when playing mini football? How do you jump a
long jump?

Shuttle run: 5x10 m Sport units (Athletics)
High jump Sport units (Athletics)
Mini football game Sport units (Football)
Orientation in nature Tourism, orienteering
Long jump-rope Sport units (Gymnastics)

Month 4 Working with textbook and notes How do you exercise your eyes? How do you sit properly at the computer?
What games do we play with a ball? What fun exercises improve
coordination?

Eye exercises Unconventional physical activity
Playing with balls

Exercises to develop coordination, Movement skills

muscle stretching, maintaining balance Healthy lifestyle

Exercises to help calm down and

concentrate

Month 5 Working with textbook and notes What foods are suitable for snacks? How do you throw a ball at a target? How

do you pass and throw the ball?
Food suitable for snacking Healthy lifestyle
Throwing the ball at target balls Sport units (Basketball)
Basketball and passing after a two-step  Sport units (Gymnastics)
Gymnastics with hoop Unconventional physical activity
Project “Snow Castle”

Month 6 Working with textbook and notes How do you get around an obstacle when sledding down a hill? Which
mobile games develop aiming skills? How do you perform a correct
handstand on the shoulder blades?

Basics of gymnastics means, tools, Sport units (Gymnastics)
correct posture; handstand on the Unconventional physical activity
shoulder blades
Winter team game
Sport games in pairs Movement skills
Mobile games to improve agility Sport units (Football)
Time management Healthy lifestyle
Month 7 Working with a textbook and notes How does teamwork and a common goal help in relay races? What skills

Mobile relay races

Exercises for endurance and strength
training

Exercises to improve concentration

do you develop when you play mobile games? How can you learn to
concentrate?

Sport units (Athletics)
Movement skills

Healthy lifestyle
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Table 1 (continued). School Physical Education Programme (4 Grade)

Month 8 Working with a textbook and notes How do you overcome easy obstacles on a run? What are the important rules
to follow when playing mini football? Why do you need to do stretching
exercises?

Ways to overcome easy obstaclesona  Sport units (Athletics)
run
Mini football game Sport units (Football)
Muscle stretching exercises, European  Healthy lifestyle
physical fitness test (Eurofit): sit-and-
reach
Month 9 Working with a textbook and notes What are the important rules to follow when playing mini basketball? How

do you protect yourself from the effects of the sun? How do you choose a safe
swimming place?

Eurofit in the following test order:
Flamingo

balance, standing broad jump, sit-ups,
10x5 m speed shuttle run

Mini basketball game
Mini golf game
Project: Sport event

Sport units (Athletics)

Sport units (Basketball)
Unconventional physical activity
Healthy lifestyle

by Vaquero-Solis et al. (2020). The standard methodology
was applied once a month, during which the material in
the textbook was reviewed and tasks for the month were
presented.

Statistical analysis. Descriptive statistics were reported
for all measured variables as mean +SD. The effect size of
the Mann-Whitney U test was calculated using the equation
r=Z/VN, in which Z is the z-score and N is the total number
of the sample (small: 0.1; medium: 0.3; large: 0.5). Statistical
significance was defined as p<0.05 for all analyses. Analyses
were conducted using SPSS 23 software (SPSS inc., Chicago,
IL, USA).

Results

Cognitive functions by level of achievement (Grade 4)

The CA diagnostic test was analysed in terms of the
learners’ levels of achievement (satisfactory, basic, advanced)
and cognitive functions. The systematic exploration function
was used to achieve systematic, non-impulsive, planned
behaviour when collecting data or checking information.
It should be noted that almost all of the primary school
students, both boys and girls, at the advanced level (scores
for boys, Post-test 3.81 (0.42); for girls, Post-test 3.95 (0.50)
points out of a maximum pf 4 points; p<0.05) were able to
use this cognitive function. There was a strong difference
between students at the satisfactory and advanced levels in
the ability to orient themselves in space and follow directions
(score for boys, Post-test 2.53 (0.25) points; for girls, Post-
test 2.91 (0.32) points out of a maximum 4 points; p<0.05).
The distribution of scores for the item sequencing rule
and finding missing items or extending the sequences was
consistent with the achievement levels (satisfactory: boys,
Post-test 3.38 (1.61) points, girls, 3.51 (1.67) points; basic:
boys, Post-test 4.38 (1.56) points, girls, 4.50 (1.12) points;
advanced: boys, Post-test 5.51 (0.92) points, girls, 5.59 (0.94)
points out of a maximum 7 points; p<0.05 for all). There
was very little difference in the scores for the collection
and processing of information (advanced: boys, Post-test
1.93 (0.10) points, girls, 1.99 (0.15) points; satisfactory: boys,

Post-test 1.71 (0.53) points, girls, 1.80 (0.67) points; basic:
boys, Post-test 1.89 (0.25) points, girls, 1.95 (0.19) points;
p<0.05 for all; see Table 2).

Anxiety of 9-10-year-old children (Grade 4)

The study performed at the beginning of the experiment
showed that, in the pre-test, the levels of somatic anxiety
among primary school children were average for both boys
(4.97 £ 1.05 points) and girls (4.98 + 1.13 points). When
exploring the results for somatic anxiety, we established that,
after the school PE programme, somatic anxiety fell, but
remained average for both boys (4.63 + 1.00 points) and girls
(4.92 £ 1.00 points). These scores demonstrate lower levels
of depression, seclusion, somatic complaints, aggression and
delinquent behaviour (F = 5.76, p < 0.05, P = 0.638; Figure 1a).

When looking at the results for personality anxiety,
we established that the levels of personality anxiety among
primary school children were average for both boys
(3.49 + 1.15 points) and girls (3.71+ 0.85 points). After
the school PE programme, the personality anxiety results
decreased for both boys (2.68 = 0.98 points) and girls
(3.41 £ 0.55 points) (F =4.98, p < 0.05, P = 0.729; Figure 1b)

In the pre-test, the levels of social anxiety were high for
both boys (6.28 + 1.08 points) and girls (6.03 + 1.32 points).
The post-test results were statistically significantly lower, with
boys reaching low levels of social anxiety (4.26 + 1.41 points,
F =5.61, p<0.05, P = 0.684) and girls reaching normal levels
(5.30+ 1.25 points, F = 5.27, p<0.05, P = 0.724). When
analysing the levels of the social anxiety, the pre-test and
post-test results decreased after the school PE programme
(Figure 1c).

Discussion

Physical education is an essential component of school-
based interventions aimed at promoting physical activity
among children. PE has been shown to have positive effects
on children’s health, including improving their physical
fitness, reducing the risk of chronic diseases, and enhancing
mental health (Andermo et al., 2020; Kliziene et al., 2020).
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Table 2. Distribution of cognitive functions by level of achievement (Pre-test and Post-test)

Achievement level

Cognitive functions Satisfactory Basic Advanced
boys girls boys girls boys girls
Pre-test
Systematic exploration 2.11 (1.12) 2.19 (1.53) 2.81(1.02) 2.89 (1.20) 3.31 (0.98) 3.42 (0.91)
Spatial orientation 041(0.92)  0.42(0.98)  124(0.95)  1.28(0.93)  1.95(0.38)  2.01(0.36)
Sequencing 2.93 (1.50) 2.91(1.49) 3.75 (1.60) 3.76 (1.41) 4.91 (0.93) 4.93(0.89)
Image recognition 1.01(0.91)  1.08(0.83)  129(0.48)  127(0.46)  1.53(0.72)  1.50 (0.69)
Recognising and understanding 0.47 (0.20) 0.48 (0.18) 0.55 (0.14) 0.54 (0.18) 0.83 (0.10) 0.85 (0.08)
relationships
Collection and processing information 1.15 (0.84) 1.21 (0.86) 1.43 (0.51) 1.41 (0.52) 1.62 (0.31) 1.71 (0.38)
Algorithm development 051 (1.08)  0.51(0.99)  1.83(1.52)  1.89(1.67)  2.49(1.10)  2.50(1.15)
Data management (classification) 0.21 (0.98) 0.19 (0.92) 0.75 (1.02) 0.78 (1.13) 1.50 (1.41) 1.49 (1.39)
Construction of combinations 0.32 (1.24) 0.68 (1.65) 1.15 (1.50) 1.21 (1.49) 1.98 (0.98) 2.07 (0.83)
Post-test
Systematic exploration 2.62* (1.51) 2.71* (1.42) 3.36 (0.72) 3.51% (0.51) 3.81 (0.42) 3.95(0.50)
Spatial orientation 0.83* (0.94)  0.79* (0.99)  1.85%(0.92)  1.88*(0.95)  2.53*(0.25)  2.91* (0.32)
Sequencing 3.38 (1.61) 3.51(1.67) 4.38 (1.56) 4.50 (1.12) 5.61(0.92) 5.59 (0.94)
Image recognition 1.42% (0.80)  1.43*(0.65)  1.81*(0.25)  1.79%(0.73)  1.95%(0.53)  1.96* (0.61)
Recognising and understanding 0.87* (0.15) 0.86* (0.13) 0.91* (0.10) 0.95% (0.09) 0.97 (0.08) 1.00 (0.00)
relationships
Collection and processing information 1.71* (0.53) 1.80* (0.67) 1.89* (0.25) 1.95* (0.19) 1.93 (0.10) 1.99 (0.15)
Algorithm development 0.85% (0.79)  0.72* (1.08)  2.38*(0.99)  2.31*(0.89) 2.95(1.12)  2.89 (1.26)
Data management (classification) 0.25 (0.99) 0.28* (0.85) 1.15% (0.86) 1.23%(0.95) 1.92% (1.25) 1.98* (1.40)
Construction of combinations 0.45% (1.00)  0.85* (0.99) 1.92* (1.05)  2.01*(0.98)  2.57*(0.75)  2.86* (0.69)
* — p<0.05
- § = § §
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Fig. 1. The level of primary school children somatic anxiety (a), personality anxiety (b) and social anxiety (c)
at pre-test and post-test

295



ISSN 1993-7989. elSSN 1993-7997. ISSN-L 1993-7989. Physical Education Theory and Methodology. Vol. 23, Num. 2

However, the effectiveness of PE programmes in reducing
anxiety in children has received little attention.

Anxiety is a common problem among children, and it can
affect their academic achievement, social development, and
overall well-being (Ginsburg & Schlossberg, 2002). Anxiety
can manifest in various forms, including somatic anxiety,
personality anxiety, and social anxiety. Somatic anxiety
is characterized by physical symptoms such as sweating,
trembling, and rapid heartbeat, while personality anxiety refers
to feelings of inadequacy and incompetence. Social anxiety isa
fear of negative evaluation or judgment from others.

Given the importance of promoting physical activity
and reducing anxiety among school children, this study
aimed to identify a recommended approach for a school
PE programme that could reduce anxiety in children aged
9-10 years in Lithuania.

According to the findings of this study, the recommended
approach for a school PE programme had an impact on
three key dimensions — a) somatic anxiety, b) personality
anxiety, and c) social anxiety — in children aged 9-10 years.
The approach involved dynamic exercise, repetition of
motor skills, differentiation, reducing seating and parking,
and spreading physical activity in the classroom. The study
found a decrease in anxiety in children after nine months of
implementing this school PE programme. Therefore, schools
seem to be feasible in terms of promoting physical activity
among children.

Our hypothesis 0, which proposed that a school PE
programme would positively impact student well-being and
cognitive achievement, was supported by the results of this
study. These findings align with previous research indicating
that physical activity interventions in schools can reduce
anxiety, increase resilience, and improve overall mental
health in children and adolescents (Andermo et al., 2020;
Kliziene et al., 2020). Furthermore, the positive effects of
physical activity on general health lend further credence to
school-based initiatives aimed at increasing physical activity
(Andermo et al., 2020).

Research by Larun et al. (2006) suggests that exercise
can have a significant effect on depression in children and
young people, but not on anxiety. Hermoso et al. (2020) also
reported that physical activity is related to positive feelings,
life satisfaction, and lower anxiety in children. Meanwhile,
according to Chen et al. (2022), cardiorespiratory fitness,
concentration performance, attention span, and attention
accuracy are all significant predictors of psychological well-
being in children. They also found that Grade 4 students
with higher levels of psychological well-being had better
cardiorespiratory fitness compared to those with lower levels
of psychological well-being.

Given the increase in psychological well-being issues
among children and youth, which may be partially caused by
increased school stress, there is a growing need for evidence-
based initiatives to counteract this trend. The results of this
study are encouraging, as they suggest that schools can
implement initiatives to increase physical activity during the
school day and potentially reverse this negative trend.

According to Diamond and Lee (2011), cognitive
control is essential for academic achievement, physical
health, and mental health. The present study showed a
significant improvement in school children’s cognitive
functions, including systematic exploration, orientation

in space, sequencing, image recognition, recognizing and
understanding relationships, collection and processing
of information, algorithm development, data processing
(classification), and construction of combinations. Pastor et
al. (2020) suggested that including physical exercise before
performing tasks that require high cognitive inhibition could
be an effective strategy for enhancing cognitive performance.
Similarly, Schmidt et al. (2016) found positive effects of acute
ten-minute physical activity breaks on children’s cognitive
functions. Chen et al. (2022) identified three cognitive
functions, namely concentration performance, attention
span, and attention accuracy, as significant collective
predictors of children’s psychological well-being. Attention
accuracy, in particular, was found to be a significant
individual predictor of psychological well-being.

Attention accuracy is a crucial component of cognitive
control, which enables individuals to selectively focus on rel-
evant information and ignore distractions. It has been associ-
ated with various aspects of cognitive and socio-emotional
development in children, including academic achievement,
social competence, and emotional regulation (Posner & Roth-
bart, 2016). As such, attention accuracy is a key factor in pro-
moting positive psychological well-being in children.

In addition, research has shown that physical activity
can enhance attention accuracy and cognitive control in
children. A study by Hillman et al. (2014) found that acute
physical activity was associated with improved cognitive
performance, including attention accuracy, in preadolescent
children. Similarly, a study by Kao et al. (2018) found that
physical activity was positively associated with cognitive
control in preschool children. These findings suggest that
physical activity can be a promising strategy for promoting
attention accuracy and cognitive control, which, in turn, can
improve psychological well-being in children.

Moreover, attention accuracy and cognitive control have
been shown to play a critical role in academic achievement,
particularly in early childhood. For example, a longitudinal
study by Blair and Razza (2007) found that children who
exhibited better cognitive control in preschool had higher
academic achievement in early elementary school. Similarly, a
study by McClelland et al. (2007) found that children who ex-
hibited better attention control and working memory in kin-
dergarten had higher academic achievement in second grade.

Furthermore, Grade 4 students with better psychological
well-being exhibited better concentration performance
and attention accuracy, indicating their ability to focus on
relevant stimuli while ignoring irrelevant ones. Conversely,
children with lower psychological well-being had lower
concentration performance and attention accuracy.

Conclusion

Overall, the physical education programme implement-
ed in this study was found to have a positive effect on the
psychological well-being of 9-10-year-old children, specifi-
cally in reducing somatic anxiety, personality anxiety, and
social anxiety. Additionally, it was observed that the pro-
gramme led to statistically significant improvements in the
children’s cognitive abilities across nine functions, including
spatial orientation, sequencing, recognition of relationships
and patterns, and information processing.
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BMJINB WKJIbHUX MPOIPAM I3 ®OIBUYHOIO BUXOBAHHA
HA TAPHE NCUXOJNIOTIYHE CAMONOYYTTA TA KOTHITUBHY
3AIBHICTb AITEN MOJZTOALWIOIO WKUIbHOIO BIKY

Knizene Ipina'45“P, EmenpsinoBac Apynac***P, Minpmayrac [Iy6o3ac'ABCP

'KayHacbKuil TeXHO/IOTiYHNUI YHIBEepCUTeT
?JINTOBCHKUII CIOPTUBHMIT YHIBEPCUTET

ABTOpPCHKMIT BT A — Am3aitH gocnipkenHs; B — 36ip ganux; C — crarananis; D — migroroska pyxormucy; E — 36ip komTis

Pedepar. Crarra: 9 c., 2 Tabm., 1 puc., 27 mKeper.

Merta gocmimKeHHs. MeTOI0 1[bOT0 JOCTiKeHHs 0Y/I0 BU3HAUYeHHsI BIUIMBY IIKUIBHUX IIPOrpaM i3 (pisnaHOro BUXOBAHHS Ha
rapHe CaMOIIOYYTTs Ta KOTHITUBHY 371i0HicTb (K3) AiTeit MOIOAIIOrO MIKiNTBHOTO BiKy 32 piBHeM iXHbOI YCIIITHOCT] 3 MATeMaTUKIL.

Marepianu ta MeTOgu. YJYacHMKaMM JOCTIIKEHHS], BifiOpaHumm 3 Tpbox wKii, cramm 100 giByar i 102 xom4mkm BikoMm
9-10 pokiB. 3riguo 3 gaunmu gocmimkenns Kliziene et al. (2022), giarmoctianmit tect K3 aj1st MaTeMaTnku B 4 KJ1aci IPyHTY€EThCS
Ha Teopii AMHaMi4HOI OL[iHKM KOTHiTMBHOI MofanbHoCTi QoriepiiraiiHa Ta JleBiH-beHxaMm, a TakoXK 3araibHiil Iporpami Ho4aTko-
BOI OCBITH, 3aTBepXKeHil MiHicTpoM ocBitu Ta Hayku JIuteu (ISAK-2433, 2008). Ieit TecT, mpr3HadeHMII A1 YYHIB 4-TO KJIacy,
OXOIUTIOE MaTeMaTUKy. MeToro BOCTifKeHHs Oy/Ia OLiHKa piBHA MiJIHECEHOTO FAPHOTO CaMOIMOYYTTS IHIIAXOM BUBYEHHSA TPbOX
MEePBUHHMX aCIIeKTiB: COMATUYHOI TPUBOXKHOCTI, OCOOUCTICHOI TPUBOXKHOCTI Ta COLIa/IbHOI TPUBOXKHOCTI. [I/1s1 BUMipIOBaHH:
TPUBOXHOCTI BUKOpUCTOBYBan Ilepepobieny iukany siBHOI TpuBoxHOCTI s miteit (RCMAS), sika ckmafaerbes 3 37 MyHKTIB,
i3 AKMX 28 OLiHIOITDH TPUBOKHICTD, a peluTa 9 BUMIpIOIOTh 3aXMICHY IOBEiHKY JUTHHM. Y IIbOMY JOCTIPKEHHI BUKOPJMCTOBY-
BaJIY METOHOJIOTiI0 eKCIIEPUMEHTY 3 HOIIePENHIM i IiICYMKOBMM TeCTYBaHHAM, 100 YHUKHYTH IIepepBM B OCBIiTHIil JisIbHOCTI,
3 OIJIANY Ha BUIIAKOBMIT Binbip AiTeit y koxHiit rpymi. L1 MeTomonoria rpyHTyBanaca Ha AMHAMIYHNX BIpaBax, iIHTCHCUBHOMY
HOBTOPEHHI PyXOBMX HaBMYOK, Ay epeHIiallil, CKOpOYeHHI Yyacy CUIiHHA Ta CTOSHHA B OUiKyBaHHI Ta posnopini ¢isnyHoi ak-
TUBHOCTI B MOJi€/Ii HIKi/IbHOTO K/Iacy.

Pesynbratu. [Jiarnoctuannit rect K3 anasisysanu 3a piBHAMM yCIiltHOCTI (3a0BINbHMIL, CEPeIHil, BMCOKII) Ta KOTHITUB-
HUX QYHKIIi y4HiB. OYHKIII0 CHCTEMATNYHOTO HOCIIKEHHs BUKOPVCTOBYBA/IN /ISl 3a0e3IedeH s CUCTeMATNYHOI, HeiMITy/Ib-
CUBHOI, 3aI/IAHOBAHOI IIOBENIHKM i Yac 360py AaHMUX abo mepeBipky iHpopmalil. Mix yIHAMM 3a/I0BIIBHOTO Ta CEPEIHBOIO
PpiBHA CIIOCTepiraiacs CUIbHA Pi3HUIIA Y 3[aTHOCTI OPIEHTYBATHUCA B IPOCTOPI Ta PyXaTHCA B 3afJaHMX HAIPsAMKax (OLiHKa y
XJIOMMYMKIB: MiACYMKOBe TeCTyBaHHs — 2,53 (0,25) 6asa; orjiHKa B jiB4aT: mificyMKoBe TecTyBaHH: — 2,91 (0,32) 6ama 3 MakcuMym
4 6ais; p<0,05 ). ITicna mpoxopkeHHA WKinbHOI mporpamu 3 OB pe3ynbTaTit 0cOOMCTICHOI TPUBOXKHOCTI 3HUSWINCH i B X/IOTYN-
KiB (2,68 + 0,98 6asa), i B giBuar (3,41 + 0,55 6ama) (F = 4,98, p < 0,05, P = 0,729).

BucHoBKku. 3aranom 0y/10 BCTaHOBJIEHO, 1110 IporpaMa 3 $pisu4HOro BUXOBAHHs, peali3oBaHa B 1IbOMY IOCTIIKeHHi, 103u-
TUBHO BIIMBA€ HAa TapHe IICUXO/IOTiYHe CAMOIIOYIYTTA AiTell BikoM 9-10 pokiB, 30KpeMa Ha 3HMYKEHHA COMaTMYHOI TPUBOXKHOCTI,
0cOoOMCTICHOI TPMBOXHOCTI Ta collia/bHOI TpUBOXKHOCTI. KpiM TOT0, 32 pesyibraTamm CriocTepexxeHs, Lis Iporpama 3adesnednia
CTaTMCTUYHO 3HAUYYLI MOKpallleHHs KOTHITMBHUX 3[10HOCTeI! fiiTeil y eB’ ATy (PYHKLIAX, BKIOYAIYN OPIEHTAIiI0 B IPOCTOPI,
YIOPSIAKYBaHHs, PO3Ii3sHAaBaHHs B3AEMO3B sI3KiB Ta 00pasiB, a TaKoXX 006poOKy iHpopMariii.

KrouoBi cmoBa: 1mikinbHa nmporpama 3 pisuaHOro BUXOBaHHsA, TapHE CAMOIIOYYTT:A, KOTHITMBHA 3[[i0HiCTb, IT0YaTKOBA OCBITa.
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