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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.
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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 

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, but it is not known 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). Jäger 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 
evaluation of students’ CAs. The advanced level of achievement 
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 yielded 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 ≥6.0 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 coefficient 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 
Kliziene et al. (2020) and Powell et al. (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, 
communication to avoid conflict

Healthy lifestyle

Throwing the small ball Sport units (Athletics)
Long jump test to test explosive power 
of children’s leg muscles
Activity games

Sport units (Athletics)
Movement skills

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 
training in special games

Movement skills

Long-distance running Sport units (Athletics)
The square
Orientation by maps
Children’s yoga
Frisbee

Sport units (Football)
Tourism, orienteering
Unconventional physical activity

Month 3 Working with textbook and notes What is important when you are doing the 5×10 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: 5×10 m
High jump
Mini football game
Orientation in nature
Long jump-rope

Sport units (Athletics)
Sport units (Athletics)
Sport units (Football)
Tourism, orienteering
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
Playing with balls

Unconventional physical activity

Exercises to develop coordination, 
muscle stretching, maintaining balance
Exercises to help calm down and 
concentrate

Movement skills
Healthy lifestyle

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
Basketball and passing after a two-step
Gymnastics with hoop
Project “Snow Castle”

Sport units (Basketball)
Sport units (Gymnastics)
Unconventional physical activity

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, 
correct posture; handstand on the 
shoulder blades
Winter team game

Sport units (Gymnastics)
Unconventional physical activity

Sport games in pairs Movement skills
Mobile games to improve agility
Time management

Sport units (Football)
Healthy lifestyle

Month 7 Working with a textbook and notes How does teamwork and a common goal help in relay races? What skills 
do you develop when you play mobile games? How can you learn to 
concentrate?

Mobile relay races Sport units (Athletics)
Exercises for endurance and strength 
training
Exercises to improve concentration

Movement skills

Healthy lifestyle
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by Vaquero-Solís 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/√N, 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, 

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 obstacles on a 
run

Sport units (Athletics)

Mini football game Sport units (Football)
Muscle stretching exercises, European 
physical fitness test (Eurofit): sit-and-
reach

Healthy lifestyle

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, 
10×5 m speed shuttle run

Sport units (Athletics)

Mini basketball game Sport units (Basketball)
Mini golf game Unconventional physical activity
Project: Sport event Healthy lifestyle

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

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)

Cognitive functions
Achievement level

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 0.41 (0.92) 0.42 (0.98) 1.24 (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) 1.29 (0.48) 1.27 (0.46) 1.53 (0.72) 1.50 (0.69)
Recognising and understanding 
relationships

0.47 (0.20) 0.48 (0.18) 0.55 (0.14) 0.54 (0.18) 0.83 (0.10) 0.85 (0.08)

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 0.51 (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 
relationships

0.87* (0.15) 0.86* (0.13) 0.91* (0.10) 0.95* (0.09) 0.97 (0.08) 1.00 (0.00)

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

#

#

a
# – p<0.05 between boys and girls; § – p<0.05 

between pre-test and post-test

b
# – p<0.05 between boys and girls; § – p<0.05 between 

pre-test and post-test

#

c
# – p<0.05 between boys and girls; § – p<0.05 between 

pre-test and post-test

Fig. 1. The level of primary school children somatic anxiety (a), personality anxiety (b) and social anxiety (c)  
at pre-test and post-test
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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 is a 
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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Реферат. Стаття: 9 с., 2 табл., 1 рис., 27 джерел.

Мета дослідження. Метою цього дослідження було визначення впливу шкільних програм із фізичного виховання на 
гарне самопочуття та когнітивну здібність (КЗ) дітей молодшого шкільного віку за рівнем їхньої успішності з математики. 

Матеріали та методи. Учасниками дослідження, відібраними з трьох шкіл, стали 100 дівчат і 102 хлопчики віком 
9–10 років. Згідно з даними дослідження Kliziene et al. (2022), діагностичний тест КЗ для математики в 4 класі ґрунтується 
на теорії динамічної оцінки когнітивної модальності Фойєрштайна та Левін-Бенхам, а також Загальній програмі початко-
вої освіти, затвердженій міністром освіти та науки Литви (ISAK-2433, 2008). Цей тест, призначений для учнів 4-го класу, 
охоплює математику. Метою дослідження була оцінка рівня піднесеного гарного самопочуття шляхом вивчення трьох 
первинних аспектів: соматичної тривожності, особистісної тривожності та соціальної тривожності. Для вимірювання 
тривожності використовували Перероблену шкалу явної тривожності для дітей (RCMAS), яка складається з 37 пунктів, 
із яких 28 оцінюють тривожність, а решта 9 вимірюють захисну поведінку дитини. У цьому дослідженні використову-
вали методологію експерименту з попереднім і підсумковим тестуванням, щоб уникнути перерви в освітній діяльності, 
з огляду на випадковий відбір дітей у кожній групі. Ця методологія ґрунтувалася на динамічних вправах, інтенсивному 
повторенні рухових навичок, диференціації, скороченні часу сидіння та стояння в очікуванні та розподілі фізичної ак-
тивності в моделі шкільного класу. 

Результати. Діагностичний тест КЗ аналізували за рівнями успішності (задовільний, середній, високий) та когнітив-
них функцій учнів. Функцію систематичного дослідження використовували для забезпечення систематичної, неімпуль-
сивної, запланованої поведінки під час збору даних або перевірки інформації. Між учнями задовільного та середнього 
рівня спостерігалася сильна різниця у здатності орієнтуватися в просторі та рухатися в заданих напрямках (оцінка у 
хлопчиків: підсумкове тестування – 2,53 (0,25) бала; оцінка в дівчат: підсумкове тестування – 2,91 (0,32) бала з максимум 
4 балів; p<0,05 ). Після проходження шкільної програми з ФВ результати особистісної тривожності знизилися і в хлопчи-
ків (2,68 ± 0,98 бала), і в дівчат (3,41 ± 0,55 бала) (F = 4,98, p < 0,05, P = 0,729). 

Висновки. Загалом було встановлено, що програма з фізичного виховання, реалізована в цьому дослідженні, пози-
тивно впливає на гарне психологічне самопочуття дітей віком 9–10 років, зокрема на зниження соматичної тривожності, 
особистісної тривожності та соціальної тривожності. Крім того, за результатами спостережень, ця програма забезпечила 
статистично значущі покращення когнітивних здібностей дітей у дев’яти функціях, включаючи орієнтацію в просторі, 
упорядкування, розпізнавання взаємозв’язків та образів, а також обробку інформації.

Ключові слова: шкільна програма з фізичного виховання, гарне самопочуття, когнітивна здібність, початкова освіта.
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