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Introduction: Acculturation 
process of human movement

• Evolutionary growth of the
brain and the delicate

functions of the fingers
• Development of the

cerebellum and motor cortex
• Independent and asymmetrical

movement of the hands

• Increased leg lengths



Introduction

• Bipedalism is not only a simple anatomical
adaptation but also physiological adaptation.
• The hands, freed from the movement system,
have also been enriched by the emergence of new
forms of gesture and expression. (Tomasello and Call 1997;
Corballis, 2013)

• The role of the thumb has increased. (Napier, 1962)

• Thus, acculturated human movement has become
one of the triggering elements of holistic
development.

(https://www.slideshare.net/100000752091558/4human-evolution, 2019) (https://www.slideshare.net/100000752091558/4human-evolution, 2019)

https://www.slideshare.net/100000752091558/4human-evolution
https://www.slideshare.net/100000752091558/4human-evolution


Introduction

• It is known that overlapping neural networks are activated

whether a person is moving, planning to move, or thinking that
someone else is moving.

• The common coding and functional connections between these
processes in the nervous system enable the integration of
perception and action control.

• The actions and movements necessary to achieve a goal require
cognitive plans with both perceptual and motor components,
respectively.

(Leisman ve diğerleri, 2016)



Introduction

• Moving increases access to oxygen and nutrients, increases blood
flow between tissues, more tissues are nourished, toxic waste is
expelled, it is like sugar for our cognition.

• These physiological changes indirectly support increased attention,

improved processing, storage and retrieval of information,

increased positive behaviour and coping with difficulties, and
reduced feelings of stress, pain, anxiety and depression.

(Centers for Disease Control and Prevention, 2010; Medina, 2013)



Holistic Perspective

Physical Activity

Type

Intensity

Frequency

Duriation

Content

.

Physical Fitness

Transporting oxygen and nutrients

Sleep quality

Reduction in anxiety and stress
Happiness
Arousal

Physiological 
Changes

Executive Cognitive 

Functions

Impulse control

Memory

Attention

Cognitive flexibility

Cognitive 
Functions

Academic Self-Concept

Physical and mental health

Increased cognitive capacity

Academic 

Achievement

Indirect effect Indirect effect

Direct effect Direct effect Direct effect

Introduction



Introduction

• The literature is full of evidence showing that acculturated
human movement has a positive impact on all areas of
development (physical, psychomotor, cognitive, affective).

• The evidence for the physical domain is very strong and

prescriptive (healthy muscle and bone development,
prevention of chronic diseases and obesity, physical skills).



Introduction

• Evidence on the affective domain is growing rapidly
(decreased depression, stress and anxiety, improved self-
confidence, self-esteem and positive attitudes towards

physical activity).

• There is less evidence on the positive effects of physical
activity on cognitive domain characteristics (such as
increased academic achievement and cognitive

functioning).



Introduction

Recent research suggests that the brain has 

plasticity and that aspects of life and 

thinking are sensitive to physical activity.

(Tomporowsk, McCullick, & Pesce, 2015).



Introduction

Physical literacy is one of the perspectives that provides the

strongest contribution to the interconnectedness, where the

enculturated movement culminates as an understanding in the process.

Because physical literacy is defined as "the motivation, confidence,

physical competence, knowledge and understanding that each individual

possesses and uses to sustain lifelong physical activity in accordance

with their own possibilities.”

(Whitehead, 2010; 2019)



Introduction

• According to the results of many studies in the literature
as well as the results of our studies (Bilgin, Bulca & Demirhan; Vural &

Demirhan, 2020), there are clues that physical activity positively

supports mental functions and academic achievement.

• Therefore, studies on the evolution of human movement
may give clues about how our mental functions develop.



In the literature; 

• Physical activity (+)
• Physical fitness (+)

• Physical activity based brain breaks (+)
• Obesity & Screen Time (-)

(Committee, 2008; Rasbery et al, 2011)
(Catherine N. Rasberry et al., 2011; Dawn P. Coe et al., 2006; Hillman et al., 2005; Kamijo et al., 2011

;Trudeau and Shephard, 2005)
(Koca and Demirhan, 2004; Tomik, 2007; Hünük and Demirhan, 2010; Cairney et al., 2012)

 
• Mental Functions & Academic Achievement

Introduction



Aim

The aim of this presentation is to examine the 

acculturation process of human movement and the 

effect of physical activity on brain development

within this process.



Based on these explanations, this presentation will share the

findings of research based on two different perspectives.

Study I: The effect of physical activity-based brain breaks
used an academic courses in secondary school on
achievement scores (Vural, S., Demirhan, G)

.

Study II: Relationships between physical activity level,
health-related fitness & academic achievement and
academic self-concept (Bilgin, E., Bulca, Y. & Demirhan, G.).



• A single group experimental study.

• A single group pre-test - post-test experimental design was used and 
the difference between the experimental groups was investigated.

Study I



Frequencies and percentages of students' gender

f %

Gender

Female 64 50,39

Male 65 49,61

Total 129 100

Research Group



Data Collection Tools

• Ministry of National Education Acquisition 
Comprehension Tests

• Demographic Information Form

• Physical Activity-Based Brain Breaks Implementation

• Follow-up Schedules Collection Tools

18
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• Obtaining permits 
(HU_EC & MoNE)

• Implementation of 
consent forms

• Preparation of 
questions

• Conducting the pre-
test

Pre-
implementation

• Implementation of 
physical activity-
based brain breaks

• Filling in the 
physical activity 
break tracking 
schedule chart

Research 
Process

• Conducting the
post-test

Post-
implementation

Data Collection Process



Supply and Implementation of Brain Breaks Videos

• Keywords: Just Dance & Brain Breaks

• 48 videos

• The videos liked by the students were allowed to be used
more, provided that each video was used at least once.





Data Analysis

•Normality Tests 

•One-Way ANOVA

•Post-Hoc Tests
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Results

5. SINIF 6. SINIF 7. SINIF 8. SINIF 

Results Related to Mathematics

Grade n X

Mathematics 

(+)

5-6: 6

5-7: 7

5-8: 8

5 29 -1,92

6 38 1,09

7 32 ,63

8 30 ,60
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5. Sınıf 6. Sınıf 7. Sınıf 8. Sınıf

Results Related to Religious Culture 
and Moral Knowledge

 

Grade n X

Religious 

Culture and 

Moral 

Knowledge (+)

5-6: 6

5-8: 8

5 29 -,23

6 38 ,86

7 32 ,16

8 30 ,97

Results



• Physical activity-based brain breaks had a positive effect on achievement 
(gain) scores in Mathematics and Religious Culture and Moral Knowledge 
courses, but not in Turkish, Science and English courses.

• There was no difference between the total achievement (gain) scores and the 
variables of mother, father's education level, number of siblings, and average 
monthly income.

25

Conclusion



What is there in the literature?

26

Discussion

Study Aim Result

Australia 2019

Effects of different classroom physical activity 
breaks on children's task behavior, academic 
achievement and cognition

Increase in math scores

USA 2016

The effect of lessons integrating FA and 
mathematics compared to traditional lessons on 
mathematics performance over an 8-week period

Increase in math performance

USA 2009

The effect of 10-minute breaks consisting of 3.0 to 
6.0 METs worth of physical activity on academic 
achievement

Increase in Reading, Writing, 
Math and Oral Language Skills



Suggestions for Researchers

• In this study, students' views on physical activity-based brain breaks
were not included. In order to be more comprehensive in future 
studies, a mixed design research can be conducted by including 
students' opinions. 

• In future studies, a research can be conducted by selecting the 
physical activity breaks to be used in accordance with the course
content.

27

Suggestions



Suggestions for Implementation

• Teachers can be informed to include more brain breaks after the study and 
informative activities appropriate to their level about the effect of physical 
activity-based brain breaks on achievement can be done to make students
participate more willingly in the breaks.  

• In-service trainings can be given to teachers about the efficiency of physical 
activity breaks and how to use them. As a result of these trainings, teachers 
can be asked to conduct action research such as the effect of physical activity-
based breaks on academic achievement, how they affect motivation for the
lesson and share the results.

28



Study II

• A corelational study.



Frequencies and percentages of students' gender

f % 

Gender

Female 76 51,7

Male 71 48,3

Total 147 100

Research Group



Data Collection Tools

• Demographic Information Form

• Physical Activity Questionnaire (Kowalski et al, 1997)

• Fitnessgram Test Battery (Sterling, 1977; Meredith ve Welk, 2010)

• National standardised test placement base score 

• Academic Self sub-dimension of Self-Concept Inventory-1 (SCI-1) (Marsh, 1990)

31



Data Analysis

•Kolmogorov-Smirnov Test & Shapiro-Wilk 

•Pearson Correlation Coefficient
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Results
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Results
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Results
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Results
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Discussion

• As a result of the study, a weak positive correlation was found between
students' physical activity level and both academic achievement score and
academic self-concept.

• In addition, while a positive relationship was observed between health-related
physical fitness parameters and academic achievement score in both girls and
boys, no significant relationship was found between health-related physical
fitness parameters and academic self-concept scores in both girls and boys.



Discussion

• Research suggests that physical activities are effective in

controlling and improving cognitive, affective, and psychomotor
behaviors and can be used to increase learning.

• The results of our study support the general judgment in the
literature.



• Many such studies found a positive relation between physical activity and
academic achievement (Kalantari & Esmaeilzadeh, 2016), but some found no relation (Dagli,

2012).

• Concerning this inconsistency between studies, the literature says that the
confounding variables play an important role. And it says that socioeconomic
status is the most influential of these confounding variables (Kwak et al., 2009; Marques,

Santos, Hillman, & Sardinha, 2018; Tomporowski et al., 2011).

• Additionally, the socioeconomic status of the area in which the school is
located also has an effect on the relationship between physical activity and
academic achievement (Donnelly et al., 2016).



• This research was done by controlling the socioeconomic status which is
frequently mentioned in the literature about affecting physical activity and
academic achievement. But, the socioeconomic status is not the only variable
that could affect physical activity, academic achievement, and academic self-
concept.

• Many different variables such as; individual differences, readiness, preliminary
information can effect this relationship.

• In this research, the positive but weak relationship between main variables;
physical activity, health-related fitness, and academic achievement have been
found.



Suggestions

• It can be said that creating extra physical activity opportunities in 

the school environment and allocating more time for physical 
activities will not negatively affect children's academic 

achievement. 

• If a research similar to this study is desired, it is made more 
careful by determining the level of physical activity by objective 
methods and by controlling confounding variables such as school 
loyalty, readiness and previous academic achievements.



In conclusion,

• in parallel with the literature, the academic achievement of

the students with high level of physical activity was found
higher than the students with low physical activity level.



Ongoing studies

Study I

Investigation of the differences in motor coordination,

body composition, physical activity, physical fitness and
physical self-perception of Turkish children according to

their growth and biological maturation status and
establishment of norm values (Çağlar, Demirhan, et al. …)

* This study is supported by Scientific and Technological Research Council of Turkey



1. What are the norm values for Turkish children in growth values, biological maturation, motor
coordination, body composition and physical fitness?
2. What is the distribution of short stature, underweight, overweight and obesity in Turkish children
according to age groups, socioeconomic level and gender?
3. Is there a difference between motor coordination levels in Turkish children according to growth (short,
thin, normal, overweight and obese) and biological maturation classifications (early, timely and late
maturation)?
- Is there a difference between motor coordination levels?
- Is there a difference between physical fitness levels?
- Is there a difference between physical activity levels?
- Is there a difference between body composition values?
- Is there a difference (change) in physical self-perception?
4. Is there any change in motor coordination, physical fitness, body composition and physical self-
perception of Turkish children according to their physical activity levels?
5. What is the physical activity level of Turkish children and does it meet the recommendations of the World
Health Organisation?
6. Does measured and perceived motor skill competence predict physical activity participation in children
and adolescents?
7. What are the sedentary behaviour patterns of Turkish children?



Aim 8: Is there a relationship between physical activity 
levels & physical fitness levels of Turkish children and 

academic achievement? 

• Total 8600 participants

• 4600 participants for aim 8

• Data has been collected and analyses are in progress



Study II

DETERMINATION of GENETIC ELEMENTS AFFECTING EXERCISE
PHYSIOLOGY RESPONSES of Srl GENE in Drosophila Melanogaster via

GENOME WIDE ASSOCIATION STUDY (İpek, Ersoy, Gözübüyük, Demirhan, …)

- More than 10000 Dosophila melanogaster was used.

- The second round of validations are being carried out. After these 

procedures, physical activity and brain function experimental design will be 
started. 

* This study is supported by Scientific Researh Unit of Hacettepe University



• The srl gene, which is involved in mitochondrial
biogenesis and energy metabolism, has been shown to

affect adaptations to climbing skill performance in
previous studies.

• Preliminary findings: We identified 64 genes associated
with climbing skill. Experimental design related to

cognitive functions are ongoing.



Drosophila melanogaster; small brain & big 
value

Scientists have produced a 3D image of a fruit fly’s brain that’s so detailed, 
researchers can trace connections between neurons across the entire organ.

(nature.com/articles/d41586-018-05782-x, 2018)

https://www.nature.com/articles/d41586-018-05782-x
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Thank you so much for your patient. 
https://avesis.hacettepe.edu.tr/demirhan

demirhan@hacettepe.edu.tr; demirhang@gmail.com

https://avesis.hacettepe.edu.tr/demirhan
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