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ABSTRACT

Aim: In this study, it was aimed to examine the anthropometric properties and respiratory parameter values of
students between the ages of 10-11 who regularly participate in educational games.

Methods: 34 students studying, incesu Kiziléren Parlaklar Secondary School, voluntarily participated in the
study. While the experimental group (n=18) participated in educational game activities three days a week along
with physical education lessons for five weeks, the control group (n=16) attended only physical education lessons.
They did not participate in the educational game activities. Two measurements were carried out to the students as
pre-test and post-test.

Results: While the anthropometric measurements of the students participating in the study were measured with
the Tanita measuring device, their respiration values were determined with a spirometer. Data are shown as
arithmetic mean and standard deviation. A dependent sample t-test was used to compare independent groups
and also paired sample t-test was used to compare dependent groups. The significance level was determined as
(p<0.05). In the study, it was seen that there was a significant difference in body fat mass, lean body mass (FFM),
total body fluid (ibw) values of the experimental group (p<0.05), while only a significant difference was found in
basal metabolic rate (bmh) values in the control group. In the respiratory function values, the forced vital capacity
(fvc), the air volume removed in the first second of forced expiration (fevl) of the experimental group. While the
difference in peak expiratory flow (pef) and maximum voluntary ventilation (mwv) values were found to be
significant, fevl, pef, and mvv values were found to be significant in the control group (p<0.05).

Conclusion: It was seen that educational games had a positive effect on anthropometric measurement and
respiration values in primary school students aged 10-11 years. We think that increasing the time of the physical
education lessons and sparing more time to educational games, explaining the importance of educational games
to physical education teachers, school administration, and students, and regular educational game competitions

will make a significant contribution to the development of children.
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INTRODUCTION

Play is where children express themselves in the best way.
While the child has a good time playing, it also develops
socially, emotionally, mentally, and physically. With the
game, children learn how to control their bodies while using
objects. Play is also defined as activities that develop
children's imaginations *. The play has become one of the
most important activities in each stage of children 2. The
game has not been seen as a leisure activity for children.
The game both contributes to the formation of children's
personalities and makes an important contribution to
learning the events they may encounter in real life. Children
have the opportunity to learn many things with play without
realizing it. The game teaches children to dream, to grasp
an abstract event, to think creatively. Play is where children
develop and experience their first experiment 3. While the
child develops physically, mentally, and psychologically in
the game he plays, it provides the development of self-
confidence. Thanks to the played games, it makes a
positive contribution to the spirit of cooperation. While the
children's sensitivity is increasing to the environment with
the game, they learn to listen to the person speaking, to
respect the other person, not to act according to their own
interests, and to be tolerant towards everyone 4. It makes it
easier for the child to adapt to the environment. Mobility
and struggle in the game contribute positively to the
respiratory, circulatory, and digestive systems of children 5.
With the aim of constantly including children in games is to

have fun, it is aimed to strengthen their circulatory,
respiratory systems and develop psychomotor abilities.
While children who spend a certain part of their time
playing games are physically and mentally healthy, they
provide opportunities to raise individuals whose
background is ready for many sports 6. The task of the
respiratory system is to provide the required oxygen for our
body. The oxygen needed by the tissues is carried by the
circulatory system. the respiratory and circulatory systems
acting together, reach the oxygen needed by our body to
the tissues 7. The respiratory system develops better in
childhood, especially between the ages of 12-13. Children
adapt more quickly to the applied exercises . The best way
to learn how the respiratory system works and the degree
of development is to measure the lung volume and capacity
of the individuals 8. It has been explained that there are
important changes in the respiratory system with the
training applied to the people. It has been stated that these
changes are the result of regular training °. The respiratory
system is especially affected by genetic factors. In addition,
the respiratory system affects the respiratory system by
age, gender, height, body structure, and sports. with the
exercises, The increase in the respiratory muscles, the
increase in the expansion ability of the lungs, and the
changes in the bronchi and bronchioles are important in
terms of determining the degree of vital capacity °.
Respiratory function tests are performed to determine the
effect of exercise on the respiratory system. It is stated that
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respiratory function tests are an impartial application that
examines breathing, gas exchange, and mechanical
properties in the respiratory system. We can measure the
growth, maturation, and physical fitness of individuals, their
long-term training, and the respiratory responses of
individuals to the training of different intensity with the help
of tests 1. In studies conducted on children, many different
opinions have emerged on respiratory values. While the
first opinion stated that the training performed by the
children increased positively the respiratory values, another
group stated that the improvement in the respiratory values
of the children was not due to training, but from the period
in which the children were in. They explained that since this
period is the development period of children, respiratory
values are together with the age 2. A different group of
researchers, on the other hand, explained that the change
in respiratory values in children, training can not only
improve the respiratory values of children but also help to
use respiratory values more economically 3 It is known
that exercise plays a major role in the development of
children. They explained that among individuals who
physically have the same parameters, individuals who do
sports have higher respiratory values compared to
individuals who are sedentary 4. In a study conducted, it
was stated that after a 20-week training, the endurance of
respiratory muscles could be built by 16%. It is stated that
normal individuals generally do chest breathing much
more, athletes do abdominal breathing and this respiration
is an easier way of breathing 7 Although the respiratory
volume of the athletes does not change with the planned
and programmed exercises, it is known that there are
significant increases with maximal exercises. It is stated
that this increase also shows itself in the respiratory rate
and respiratory minute volume 5. In our study, Our general
aim is to determine the effect of students participating in
educational game activities on respiratory parameters.

MATERIAL & METHODS

Research Group: Primary school fifth-grade students
studying at incesu Kiziléren Parlaklar Secondary School in
Kayseri province voluntarily participated in the study. The

RESULTS

Table 1. Comparison of anthropometric values within groups

content of the study was explained to the volunteers
participating in the study, and informed consent forms were
taken from the volunteers and their parents. Volunteers
participating in the study were divided into two groups as
experimental and control groups. The experimental group
attended three hours of physical education in a week. In
addition, the experimental group participated in the
educational game activity three days a week. The control
group, only participated in physical education lessons three
days a week and did not participate in educational games.
The study was conducted for five weeks. Two
measurements were taken as pre-test and post-test.
Identity information was used to determine the age of the
volunteers participating in the study. All measurements
taken within the scope of the study were made in the
schoolyard.

Anthropometric Measurements: While the height of the
volunteers was measured with a meter, body fat ratio, BMI,
BMR, FAT, FFM, and TBW measurements were
determined with the Tanita body fat device 6.

Respiratory function test: A spirometer was used to
determine the respiratory values of the volunteers
participating in the study (Medical International Research).
In the spirometer measurements, the noses of the
participants were closed with a latch and the results were
recorded by reading from the digital instrumentation of the
spirometer following the maximum exhalation process after
the maximum breathing. Spirometric measurements were
taken while the participant was sitting '”. FVC, FEV, PEF,
fevl/fvc, VC, ERV, and MVV measurements were taken
about respiratory.

Statistical Analysis: SPSS 22.0 statistics program was
used to analyze the data. The data in the study were
presented as arithmetic mean (X) and standard deviation
(SD). The suitability of the data to normal distribution was
determined by the Kolmogorov-Smirnov test. since the data
showed normal distribution, independent sample t-test was
applied to compare independent groups, while paired
sample t-test was applied to compare dependent groups.
The significance level of the obtained data was determined
as p<0.05.

Parameters >If);psesrimental group (n=18) - 5 gti)nst;ol group (n=16) t 5

Age (vea) Postiest 1022081 o571 |oss  edidd 0671 | 0507
Heignt (cm) Postiess  [1asoers 098 0403 |os8s  So0aitioe 2152 | 069
Basal metabolism rate (bmh) boiasr T iser3595 728 0,868 00017 e 4,053 | 0,001
Body fat index (fat) Efsttf:;t ij:ggg . ;:gg 1,000 0,331 ig:gg‘l‘ . g:g? 1439 | 0171
T W A g PP - 5 S g
Fat free mass (ffm) lzgittf;;t gé:ggg i i:gé 30256 | 0,008 g;ggg i 3‘2‘3 1,352 | 0,196
Total body fluid (Tbw) P T2 a18 £ 260 2484|0024 T 0760 | 0,459

p<0.05", p<0.001™ FAT: body fat index; FAT MASS: body fat mass; FFM: fat-free mass; TBW:total body fluid; BKI:body mass index; BMH:basal metabolism rate
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While BMH, FAT, FFM and TBW values of the in-group experimental group were statistically significant (p<0.05), it was observed that
the changes in age, height, body weight, BMI and FAT values were not significant (p> 0.05). It was observed that the measured values in
the control group were statistically significant only in BMR values (p<0.05), but not in other parameters (p> 0.05) (Table 1).

Table 2. Comparison of respiratory values within groups

Parameters E);p:srimental group (n=18) : 5 Sznst;ol group (n=16) : 5

Fve v Post tes | 26467 + 0.0 284 000U oo

erwen [pees —[zome iy
MV (L bost tesi 72 644+ 1353 034|000 sy is7s
e e oo b a0 oo [oumsost

ERV () ostiesi 05067+ 011 S L B s vy 0635 | o4

p<0.05, p<0.001™ FVC: forced vital capasity;
maximum voluntary ventilation; VC: vital capasity; ERV: expiratory resudual volume.

FEV1: air volume ejected in the first second of forced expiration; PEF: peak expiratory flow rates;

MVV:

In the dependent sample t test performed within the group, it was seen that the difference in FVC, FEV1, PEF and MVV values of the
experimental group was significant (p<0.05), but there was no significant difference in fev1 / fvc, VC and ERV values (p> 0.05). In the control
group, it was observed that the difference in FEV1, PEF and MVV values was statistically significant (p<0.05), and there was no statistically
significant difference in FVC, fevl / fvc, VC and ERV values (p> 0.05) (Table 2).

Table 3. Comparison of anthropometric values between groups

Pre-test (n=18) Post-test (n=16)
Parameters
XSS t p X £ SS t p
Deney 10,5+ 0,51 10,313 + 0,47
Age (Year) Kontrol 10,5+ 0,51 0571 0503 53134047 0,671 0,507
. Deney 145,667 + 8,26 139,438 + 8,60
Height (cm) Kontrol 145,667 8,26 0.403 0685  "139.438 £ 8,60 2,152 0,639
. Deney 37,756 + 8,20 37,928 + 7,91
Weight (Kg) Kontrol 33,681 5,57 L1709 0.098 33575+ 5.64 1,861 0,072
. Deney 1249,444 +30,58 1352,333 57,28
Basal metabolism rate (bmh) Kontrol 117637522088 1,633 0,112 1274687526067 3,837 0,001
Deney 17,294 + 1,82 17,050 + 2,04
2 ’ » N ’ » N
BKI (kg/boy?) Kontrol 17,431+ 2,28 0,194 0847 73444253 0,374 0,711
4 Deney 14,833 + 7,62 14,589 + 7,28
Body fat index (fat) Kontrol 16.944 £ 7.30 -0,82 0,417 16,081 2 6.67 -0,620 0,540
Body fat mass Deney 6,061 + 3,77 5,511 + 4,39 )
(Fat Mass) Kontrol 5,988 + 3,04 0,062 0,951 6,588 + 4,39 0,807 0,476
Deney 31,622 £ 5,01 . 130,300 £ 4,20
Fat free mass (ffm) Kontrol 27.988 £ 3.43 2,434 0,021 27.250 % 3.29 2,334 0,711
Total body fluid (Tb Deney 22,300 £ 3,02 1,971 0057 8162206 1,506 0,142
otal body fluid (Tbw) Kontrol 20,425 + 2,44 ' ' 20,581 + 2,01 ' '

p<0.05", p<0.001™ FAT: body fat index;
rate.

FAT MASS: body fat mass; FFM: fat-free mass; TBW:total body fluid; BKI:body mass index; BMH:basal metabolism

As a result of the comparison of the pre-test measurements between the groups, it was seen that there was a statistically significant
difference in FFM values (p<0.05), but there was no statistically significant difference in body weight, BMH, BMI, FAT, FAT MASS and TBW

values (p> 0.05) (Table 3).

Table 4. Comparison of respiratory values between groups

Pre- test (n=18)

Post- test (n=16)

Parameters 58 : 5 X 55 : 5

ey [z e
FEVIFVC (%) Eg:ﬁil ;3:3? i 322 - -0,760 0,453 ;géﬁj ;"‘936’51 -0,478 0,769
MYV (LU oni e 7005 1200 0805 |o4zs 5265+ 1779 2220|003«
ve Ront Zoleds 0o i Zo000 5 093 2143|0040
ERV U oni To03 s 021 100 o3 Tores 017 i
p<0.05, p<0.001™ FVC: forced vital capasity; FEV1: air volume ejected in the first second of forced expiration; PEF: peak expiratory flow rates; MVV:

maximum voluntary ventilation; VC: vital capasity; ERV: expiratory resudual volume.
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As a result of the comparison of the pre-test results according to the results of the independent sample t test, it was
seen that there was a statistically significant difference in the value of FVC (p<0.05, FEV1), but there was no statistically
significant difference in fevl / fvc, PEF, MVV, VC and ERV values (p > 0.05) As a result of the comparison of independent
samples t test posttest values, a statistically significant difference was observed in FVC, MVV and VC values (p<0.05), while
there was no statistically significant difference in FEV1, fevl / fvc, PEF and ERV values (p> 0.05) (Table 4).

DISCUSSION

It is stated that genetic factors have an important place in
the development of children in primary school age with
many factors. They explained that in the developmental
period, children playing games suitable for their age would
be important in terms of expressing themselves by
revealing their existing features in the game, as well as
enjoying the game. The game also contributes to the
development of skills. The primary education period has an
important place in terms of children's development. In
terms of children's development, it has been said that
playing appropriate games during this period will make a
positive contribution to the acquisition of skills and learning
new skills 8. In our study, the effect of children participating
in educational game activities on respiratory functions and
anthropometric properties was searched.

In our findings, while there was a significant difference
in body fat mass, lean body mass, total body fluid, and
basal metabolic rate values of the experimental group, it
was seen that there was only a significant difference in
basal metabolic rate values in the control group. Stamford
said that with applied training at a certain intensity, the
body fat percentage will decrease with the breakdown of
high amounts of calories in the body °. We think that the
reason for the significant differences in our study might be
that the experimental group trained more than the control
group and their eating habits might be effective. Gékdemir
et al. explained that there are significant differences in body
fat percentage values as a result of the aerobic training
program °. After a similar study, they stated that there were
significant decreases in body weight, body mass index, and
body fat percentage values in the individuals who
participated in the study 2°. It has been stated that with the
applied exercises above 50% of the maximum oxygen
consumption, there will be a decrease in the body fat
percentage 2. Saritas et al. Stated that while there were no
significant difference in body weight, body fat percentage,
body fat mass values, there was a significant difference in
lean body weight and total body fluid values ?2. At the end
of the study conducted by Demirel et al in elite wrestlers,
there was a significant decrease in body fat percentage
and body fat mass values, while a significant increase was
observed in lean body mass and total body fluid values.
They explained that there was no significant decrease in
body weight, body mass index, and basal metabolic values
23, At the end of another study, they stated that there was
no significant difference in BMI values 2*. Karakas et al.
explained that as a result of applied exercise, there was a
decrease in fat mass, while an increase in lean body mass
values 2°. They stated that there was chronic
hyperhydration in the intracellular and extracellular fluid
after exercise in healthy athletes 26, Karakas et al.
explained that after the exercise they had an increase in
the fluid values in the cells of their students 25, Although our
study is similar to the studies in this field, it is seen that it
has different results. At the end of our study for five weeks,

there was a significant increase in FVC, FEV1, PEF, and
MVV values of the experimental group, while there was a
significant increase in FEV1, PEF, MVV values occurred in
the control group.

It has been explained that the increase in lung volume
and capacity will provide an increase in respiratory muscle
endurance of the people and will make a positive
contribution to the emergence of fatigue in a long time #7.
Regular training is known to strengthen the respiratory
muscles. It is explained that exercise makes significant
contributions to the physical development of children. It is
stated that the breathing capacity of children who are
actively involved in sports is at a better level when
compared to children of the same age, weight, and height
who do not engage in sports 28, It has been explained that
the strength of the respiratory muscles and respiration
volume may increase with the training applied within a
certain plan and program 2°. Changes in respiratory
functions are related to the pattern of training, the
development of respiratory muscles, the expansion
capacity of the lung with the chest, as well as the flexibility
of the bronchi and bronchioles 3. We think that the reason
for the significant increase in the children in the
experimental group participating in the study may be that
they regularly attend physical education classes and
practice their training and their lung capacity may be
increased due to their constant participation in educational
games. We think that the reason for the increase in the
control group is the active participation of children in
physical education lessons, participation in sports activities
in some idle class, and continuing sports activities outside
of school, which have a positive effect on the increase in
lung capacity.

In the study, it was stated that after 12 weeks of
regular exercise program, the pre-test and post-test results
were statistically significant in FVC and FEV1 values 3.
Doherty et al., In their study on 159 swimmers, 130
athletes, and 170 sedentary, explained that the values of
the swimmer and athlete groups were higher than the
control group in the comparison of VC, FVC, FEV1
parameters 2, In the study conducted by Wells et al., They
stated that the increase in the elite and performance
groups was statistically significant, while the control group
was insignificant 33. Kubiak explained that there was a
significant difference in VC, FVC, FEV1 values as a result
of their 6-month study among 310 elite swimmers aged 12-
14 years 4. Daglioglu, in her/his study, explained that there
was a significant difference in FVC values at the end of the
aerobic exercise program he applied to the experimental
group for 8 weeks 3°. Wicher et al. Stated at the end of their
study with 61 children between the ages of 7 and 18 that
swimming exercise contributed positively to the increase in
respiratory values 3¢. 19 handball players participated in the
study of Hartz et al. At the end of the study, they explained
that there was a significant difference in MVV values 3.
After 8 weeks of respiratory muscle training in Taekwondo
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athletes, it was seen that maximum voluntary ventilation
increased in the experimental group %8. In another study
conducted on 20 healthy people, they stated that there was
a significant difference in VC values at the end of the study
39,4041 Kog, Stated that there is no statistically significant
difference in ERV after respiratory muscle training on
Taekwondo athletes 8,

CONCLUSION

It is seen that participation in educational games along with
physical education lessons have a significant contribution
to students' anthropometric properties and respiration
values. Physical education lessons and educational games
are important for primary school children. While it is
provided that students have fun with educational games, it
makes a positive contribution to the development of
physical and respiratory parameters. We think that children
of primary school age must participate in educational game
activities for a longer period of time and in a planned
manner.
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