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EFFECTS ON DNA DAMAGE AND 
OXIDATIVE STRESS OF MELATONIN 

TREATED WITH EXERCISE

Öztürk AĞIRBAŞ, Necip Fazıl KİSHALI

INTRODUCTION
The effects of both exercise and oxidative stress on organism has been   the 

subject of many studies. In the emergence of oxidative stress, exercise is only one 
of these factors. Despite its all useful effects, exercise is a stress state. In exercise, 
the need for oxygen (O2) increases.  In order to meet this need, respiration and, 
thus, the amount of O2 increases. Increase of O2 consumption together with ex-
ercise is seen as the most important cause of free radical formation in exercise. 
Therefore, excessive physical activity can form damage resulted from oxygen in 
the main organs and systems (Mastorakos et al. 2005).  The most effective stress 
state about this subject is a structure as known oxidative stress, whose effective  
substances  are  expressed as  free   radicals.  Free radicals are the substances, 
which carry electron, undoubled in atomic or molecular  structures, one or more  
than one  (Çavdar et al. 1997). These molecules entering electron exchange with 
other molecules are called oxidant molecules or reactive oxygen particles.

In order to prevent the formation of species of reactive oxygen and damage 
resulted from these, there is a structure called as antioxidant defense system. 
The duty of antioxidants is to prevent the formation of free radical and make 
ineffective the free radicals that form (Akkuş, 1995). Antioxidants are general-
ly classified as enzyme and non-enzyme (Akkuş, 1995; Altan et al. 2006). Mel-
atonin is a hormone, which is secreted from pineal gland in the dark and which 
plays role in regulating many biological functions such as sleep, reproduction 
circadian rhythm, and immunity (Yazıcı and Köse, 2004). Due to its secretion 
of certain hours of day hours, when exercise is performed, can be effective on 
melatonin levels. Exercise acutely changes melatonin levels and again leads the 
levels of melatonin, secreted in night after 12- 24 hours, to change (Van Cauter 
et al. 1993). Melatonin is a strong antioxidant, removes hydroxyl radical (OHˉ), 
the most harmful radical, and, thus, impedes lipid peroxidation. Melatonin, as 
a direct free radical scavenger, detoxifies both reactive oxygen and reactive ni-
trogen radicals. In addition, it increases activity of antioxidant defense systems 
(Anisimov, 2003).

Antioxidant defense systems and free radicals are in a balance. If this bal-
ance is broken down in favor of free radicals, a state forms, which is called oxi-
dative stress, causes intercellular and entracellular damages. It was revealed in 
many studies that oxidative stress results in many damages in the main struc-
tures such as protein, lipid, carbohydrates as well as in the structure of DNA. 
All changes that occur with the effect of indigenous or exogenous factors in 
the molecular structure of genetic material are expressed as DNA damage (Ku-
laksız and Sancar, 2007).  Each particle of DNA is an easy target for attacks of 
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free radicals (Dizdaroglu, et al. 2002). Oxidative DNA damage more than hun-
dred resulted from reactive species of oxygen were defined (Balajee and Bohr, 
2000). 

Guanine is an alkali, which is the most prone to oxidation, among DNA com-
ponents (McDorman et al. 2005). Among these alkalis suffering to damage, 8-hy-
droxy-2’-deoxiguanosine (8-OHdG) is highly sensitive and the most encountered 
indicator of oxidative DNA damage (De Martinis, De Lourdes and Bianchi, 2002). 
8- hydroxy-2’-deoxiguanosine, a modified alkali, forms as a results of attacks hy-
droxyl radical to 8 carbon atoms. OH- radical reacts with carbon atoms in 4th, 
5th, and 8th positions of guanine.  Radical of participating product (C8- OH-) that 
forms with the participation of OH- radical in C-8, losing one electron or one pro-
ton, is oxidized to 8-OHdG (De Martinis, De Lourdes and Bianchi, 2002; Yokuş 
and Çakır, 2002).  In oxidation, one hydroxyl radical is added to 8th position of 
guanine molecule and 8-OHdG forms, which is one of free radical lesions of DNA 
modified by oxidation (Altuntaş, 2007). All factors leading the production of   re-
active oxygen species to increase cause the formation of 8-OHdG i.e. oxidative 
DNA damage (Cooke, Evans and Dizdaroglu, 2003).

This study was carried out to identify the effects of using melatonin, albeit it 
is expressed as strong antioxidant, together with exercise on DNA damage and 
oxidative stress   forming in muscles.

MATERIALS AND METHODS

Animal Housing
In this study, Sprague Dawley 24 adult male rats (250±20g, 6 months old) 

were selected and divided into four groups, followed as sedentary group (n=6), 
intensive exercise group (n=6) and intensive exercise with melatonin treated 
group (n=6). The animals were kept in metal cages at a temperature of 21 0C and 
a 12-hour light/dark cycle during the study. In the all cages were placed three 
animals, which were given standard rat pellets and tap water ad libitum.

Exercise Protocol
Only rats showing physical fitness in treadmill exercise were chosen (n = 6, 

for each group), To stimulate the stress in the rats, the model that was applied ac-
cording to Gronowska-Senger et al. (2009) was used by exercise treadmill (May 
TME 0804 Treadmill Exerciser mark treadmill with four-lane designed for ani-
mal). In this model, treadmill exercise was applied to rats daily at the speed of 20 
m.min-1 for 20 min in ten days. Just before the study, the rats were exposed to 
treadmill for exercise and mild tempo progressively running increased to speed 
of 10 m.min-1 a day for 5-minute (five days before the study). For remaining 
10 days, the rats were exposed to running for first 3 minutes (1/5 of 15 min) of 
exercise duration at the speed of 10 m.min-1 (1/2 of 20 m.min-1) and then the 
velocity was increased at 20m.min-1 for 9 min. In the last 3 minutes of exercise 
duration, the velocity was decreased at the 10 minutes-1 (1/2 of 20 m.min-1) 
for the rest period. The exercise period lasted for 15 min of continuous exercise. 
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Melatonin Treatment
Melatonin was purchased from Sigma Chemical Co. (St. Louis, MO, USA). Mel-

atonin solution was dissolved in the ethanol as 50-mg/ml and was diluted with 
serum physiologic (1:1000). This solution was administered to intraperitoneal be-
fore exercises. Daily dose of 10-mg/kg/day (Holmes and Sugden, 1982) per body 
weights for the Melatonin+Exercise group. A daily intraperitoneal injection was 
also applied to the control group to avoid an injection-induced stress difference.

Collected Blood Samples
At the end of the treadmill period, the animals were anesthetized with at the 

dose of 10 mg.kg-1 xylazin (Ropmun,© Bayer, Turkey) and 40 mg/kg dose of ket-
amine (Ketasol,© Pfizer, Turkey), right chest wall of animals was opened along 
the heart line, and venous blood samples were collected from the right ventri-
cle. Blood samples were collected at about 5 cc for TOS and TAS analyzes with 
non-anticoagulant tubes (Becton Dickinson Co., USA).After the blood samples 
were centrifuged (Hettich 38R, HettichZentrifugen, Tuttlingen Germany) at 1500 
rpm for 10 min after 10 minutes sacrification. The serum samples were stored in 
the −80 °C freezer before they were analyzed.

Collected Muscle Samples
Samples taken from musculus gastrocnemius of rats were broken down using 

liquid nitrogen. The muscle samples were stored in the −80 °C freezer before 
they were analyzed.

Biochemical Analysis
TOS and TAS analyzes were performed by ELISA according to the procedures 

described in the REL Assay Diagnostics kits (TAS Product Code;RL0017, TOS 
Product Code; RL0024).

8-OHdG Analysis
Weighing 25 mg of   the samples of muscle tissue and taking 5 ml for each 

tissue sample from 0.1 M phosphate buffer, whose pH is 7.4, and which contains 
1 mM EDTA, the tissues were homogenized. Then, after homogenized samples 
were centrifuged at 10 minutes, supernatants of samples were taken.  These su-
pernatants obtained were extracted according to the method written in Instruc-
tion Manual of Vivantis GF-1 Tissue DNA Extraction (Catalog No: GF-TD-100) kit.  
For separating DNA from the sample obtained, 1 unit of Alkaline phosphatase 
was added from nuclease PI (sigma N8630) for each of 100 µg DNA.  The samples 
taken in Eppendorf godets were left to incubation on hot plate (Termo block, 
TDB-120, BIOSAN) at 37 °C for 30 minutes. Then, samples were placed in water 
bath and boiled for 10 minutes.  Immediately following this, the samples were 
frozen by placing in an medium at -20 °C.  On the sample obtained samples, it was 
worked by the method of solid phase sandwich ELISA according to the procedure 
written in Cayman 8-hydroxy-2-deoxy Guanosine ELISA Kit.  The results were 
calculated from the formula obtained from standard graph.  
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Statistical Analysis
Mann-Whitney-U test was administered for statistical analysis. P<.05 accept-

ed as level of statistical meaning.

RESULTS
The comparison results with the Mann-Whitney-U test of TOS, TAS and 

8-OHDG values are given in Table 1.

Table 1: Comparison of TOS, TAS and 8-OHDG values of rats

Factor Group N Medyan Mean 
Rank Z P

TOS
Control 6 1.75 6.33

-.161 .872
Experiment 6 1.705 6.67

TAS 
Control 6 5.295 5.75

-.722 .470
Experiment 6 5.38 7.25

8-OHdG 
Control 6 7.149 3.67

-2.857 .004*
Experiment 6 27.112 9.86

*P<.05  TOS: Total Oxidative Status (µmol H2O2 equiv/L), TAS: Total Antioxidant Status 
(µmol H2O2 equiv/L), 8-OHdG: 8-hydroxy-2’-deoxiguanosine (pg/ml)

When TOS and TAS values were compared, there was no significant difference 
between the experimental and control groups, and the 8-OHdG values of the ex-
perimental group was found to be significantly higher.

DISCUSSION
Free radicals are the physiologic products of aerobic metabolisms and they 

cause biomolecules to oxidize and their structures to be disrupted and oxida-
tive stress occur. Oxidative stress increases after exhausting exercises and cause 
functional disorders and cellular damages in various tissues such as muscle 
(Kuipers, 1994) and DNA (De Boer and Hoeijmakers, 2000; Kulaksız and Sancar, 
2007).  Although it is generally known as a potent antioxidant, melatonin has a 
bi-directional effect.the use of different doses.  In this study, our purpose was to 
determine effects of melatonin on DNA damage and oxidative stress emerging in 
muscles in rats on which intensive exercise stress was created.

As a result of the study we have carried out, it was identified that there was 
no significant difference between experimental and control groups in   terms of 
TOS values and that TOS values of experimental group were higher compared to 
control group but the difference between them was not statistically significant 
(Table 1).  It is thought that this difference between them results from melatonin 
loading because both in in-vivo and in-vitro studies, it was put forward that mel-
atonin was an antioxidant (Pierrefiche et al. 1993; Reiter, 1993; Tan et al. 1993; 
Giusti et al. 1996; Sewerynek et al. 996; Yamamoto and Tang, 1996; Pahkla et 
al. 1996). When 8-OHdG results, the most important damage indicator toward 
identifying the effect of melatonin on DNA damage, were examined, it was identi-
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fied that experimental group was significantly higher compared to control group 
(Table 1). According to these results, it is considered that oxidative DNA damage 
arose from melatonin supplementation. There is a relationship between exercise 
intensity and melatonin. Konarska et al. (2006), in a study they carried out on 
volleyball players, reported that there was an increase in melatonin concentra-
tion as a result of high intensive exercise, while Buxton (1997) stated that an 
increase occurred in melatonin concentrations as a result of exercises carried 
out in 75% VO2Max intensity. Carr (1981) reported that after 60 minutes of ex-
ercise, plasma melatonin level was higher compared to rest level. Vaughan and 
Resite (1987) said that post-exercise increase at melatonin level depended on 
the increase in catecholamine. Also in our study, it is considered that high inten-
sive exercise and melatonin supplementation causes an excessive increase in se-
rum melatonin levels. Melatonin is an hormone that is effective on vessels, thus, 
circulation system.  In many other studies, carried out on rats, it was reported 
that high melatonin concentrations had an vasorelaxtant effect (Weekley, 1995; 
Anwar et al., 1998; Wu et al. 1998; Masana et al. 2002).  Depending on melatonin 
concentration, the positive or negative effects of melatonin becomes different. 
According to Erdem et al. (2005), melatonin has a bidirectional effect depending 
on dose.  Erdem et al. (2005), in a study they carried out, as a result of melatonin 
loading in the different doses (in the does ranging between 0.4mg/kg/day and 
4 mg/kg/day), stated that vasodilator effect of melatonin  was more remarkable 
than its antioxidant effect.  Sahna, Olmez and Acet (2002) reported that high 
melatonin (4 mg/kg) applied in pharmacological dose did not have any useful 
effect on oxidative damage forming with ischemia–reperfusion.  Beside this, also 
in some study results, melatonin hormone   applied in pharmacological doses led 
to DNA damage (Oteiza et al. 1995; Sakano et al. 2004).  

Although melatonin is known as a good antioxidant, as a result of the study, 
it was identified   that it increased DNA damage together with exercise made in 
high intensity.   Athletes making high intensity exercises, for utilizing positive 
effect of melatonin, are recommended to regularly and adequately sleep in nights 
and not to use melatonin except for pharmacological doses. 
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EXAMINING THE PREDICTED POWER 
OF THE CRITICAL THINKING ABILITY 
OF EMPATHIC TENDENCY LEVELS OF 

PHYSICAL EDUCATION AND SPORT 
TEACHER CANDIDATES

Mehmet Behzat TURAN, Kenan KOÇ,  
Barış KARAOĞLU, Hakkı ULUCAN

INTRODUCTION
Today, teaching profession not only has knowledge of field but also includes 

various cognitive and psychological situations. One of them is critical thinking 
skills. According to Nosich (2012), critical thinking is to try to understand the log-
ic by questioning concepts and to draw conclusions from this logic. Şentürk and 
Kazu (2010) defined reasoned, reliable, thoughtful forms of positive aspects of 
concepts as a form of thinking while taking decisions about our lives that we do 
not think critically. Individuals questioning the concepts make an analysis of the 
concepts and make judgments based on them (Doğanay and Ünal, 2006). Critical 
thinking has been described as holding the questions “How?” And “Why?” As pre-
liminary and logical thinking (Branch, 2000). Many people used Bloom to define 
critical thinking. In Bloom’s taxonomy, it is said that critical thinking skills often 
refer to higher-order thinking categories such as analysis, synthesis, and 42 evalu-
ation (Dam, Volman, 2004). Critical thinking requires high-level steps rather than 
low-level thinking steps, emphasizing the synthesis and evaluation steps (Moore, 
2001). Critical thinking should use a variety of psychological filters to measure and 
meet people who meet individuals, as well as what they think critically and how 
they think it will be healthier. At this point, empathy comes to mind. It is clear that 
it is important that the quiche empathize while criticizing. Critical empathy can 
lead a person to think more rationally. The concept of empathy is generally under-
stood as putting itself in its place to understand others. This widespread use caus-
es empathine to be perceived only as an expected condition among people. Howev-
er, this approach causes a shallow and inadequate body and the loss of depth of the 
concept. The technology behind the start of people’s loss of sensitivity in this age 
has a role. However, it is related to the basic problematic people, and it is the basic 
cause. In particular, a more serious examination of human identity should be made 
and the process makes it worth investigating (Dökmen, 2005).

The Titchener believed that one’s consciousness could not be understood by 
trying to understand one’s behavior by comparing it with another. It has been 
mentioned that it can only take place in the inner, deep sensory juxtaposition, 
that is, in the mental muscles (Elikesik, 2013). In Turkish, empathy that corre-
sponds to understanding, empathy, and sense of spontaneous sentiment is used 
to reflect their own feelings to other objects (Turkish Dictionary, 2004). Accord-
ing to Ernest, empathy is to put oneself in place of the other person and to un-
derstand what the other person’s feelings are like. Mehrabian and Epstein have 
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described empathy as the ability to respond to someone else’s emotional expe-
rience (Elikesik, 2013). According to Kabapınar (2002), empathy can be defined 
as an effort to put one’s self in front of another and see the situation from its 
window; it emerges as a skill that can be effective in understanding differences 
such as thinking, evaluation, value judgment loading and behavior.

There are few studies on the relationship between empathic tendency and 
critical thinking in the field writing. There is no such study especially on the 
candidates of physical education teachers. The purpose of our study is to exam-
ine the effects of empathic tendency levels of the 4th grade students on critical 
thinking skills of the physical education and sports teacher department which is 
studying at various universities.

MATERIALS AND METHODS

Study Group
This research is in the relational screening model. This screening model can 

be defined as “... research models aimed at determining the presence and / or 
degree of exchange between two and more variables” (Karasar, 2007). Research; 
the teaching department of physical education and sports college aimed to exam-
ine the relation between the empathic tendencies of the 4th grade students and 
their critical thinking levels.

Data Collecting Tools
During the application of the questionnaires to be applied to the students in 

the research, besides the researcher, the other academic staff working at the uni-
versity tried to create a healthy evaluation process for the candidates by making 
the necessary explanations in a timely manner, without haste. In addition, the 
candidates fill out the forms in a comfortable environment with the aim and the 
appropriate material and environmental conditions. Data collection tools used in 
research; empathic tendency scale, critical thinking level scale and socio demo-
graphic information form were applied.

Forming of the Volunteer Groups
The research will be conducted through the working group. The study group 

Physical Education and Sport Teacher Training in the Physical Education and 
Sport Colleges of Erciyes, Selçuk, Hacı Bektaş Veli, Ahi Evran, Ömer Halisdemir 
and Dumlupınar universities consists of the candidates who are in the 4th grade. 
A total of 268 volunteers participated in the study, which were selected by coin-
cidentally selected physical education and sports college teacher section.

Table 1. Socio Demographic Characteristics of The Participants
Değişkenler N %

Gender Male 143 53.4
Female 125 46.6

Age
18-21 28 10.4
22-25 186 69.4
26 -29 54 20.1
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Entry to University 
Score Type

Verbal 95 35.4
Digital 86 32.1
Equal Weight 87 32.5

General Academic 
Avarege

1.25-1.99 26 9.7
2.00-2.99 174 64.9
3.00-4.00 68 25.4

Universities

Erciyes 50 18.7
Selçuk 48 17.9
Hacı Bektaş Veli 42 15.7
Kırşehir 44 16.4
Ömer Halisdemir 43 16.0
Dumlupınar 41 15.3

Table 1 When examined according to gender, 53.4%   of the participants were 
male and 46.6% were female. When examined by age; 10.4% of participants 
were 18-25, 69.4% of them were 22-25 years old and 20.1% of them were 26 
years old and over. When examined according to the University Entrance Points 
Score; 35.4% of participants were verbal, 32.1% were numerical and 32.5% 
were equally weighted. When examined according to the Generalized Weighted 
Average; It is seen that 9.7% of the participants were 1.25-1.99, 64.9%2.00-2.99 
and 25.4%3.00-4.00. When it is examined according to the university where the 
education is seen; it is seen that 18.7% of the participants have studied at Erci-
yes, 17.9% at Selçuk, 15.7% at Hacı Bektaşi Veli, 16.4 at Ahi Evran, 16% at Ömer 
Halis Demir and 15.3% at Dumlupınar universities.

California Critical Think Tendency Scale
Developed by Facione and Giancarlo (1992), adapted to Turkish by Kökdemir 

(2003), the scale consists of seven subscales. The Cronbach Alfa reliability coeffi-
cient obtained in the survey of the total of the scale is. 89. The Cronbach alpha re-
liability coefficients of the subscales of the scale are; The Right of Search Subscale 
.71. .65 for Analytical Subscale, .71 for Systematic Subscale, .66 for Confidence 
Sub Scale, .69 for Confidence Sub Scale, and .73 for Maturity Subscale.

Empathic Tendency Scale
The Empathic Tendency Scale was developed by Dökmen (1988) to measure the 

potential for empathy in daily life. It is a likert type five-point scale. The Cronbach-Al-
pha internal consistency coefficient was calculated to examine the reliability of the 
Empathic Tendency Scale. The reliability of the vehicle consisting of 19 items was 
found as a = 0.71. In addition, two equal semi-reliability r = 0.74 was determined.

Analysis of data
The data obtained from the Personal Information Form, Empathic tendency 

and critical thinking scale, and the scores obtained from the exams were entered 
into the SPSS 20.0 package program and analyzed through this program. The per-
sonal information and inventory total scores and factor scores for the candidates 
were determined by determining frequency (f) and percentage (%) values. Mul-
tiple regression analysis (β) was used to determine whether Pearson Moments 
Multiplication Correlation analysis (r) and Achievement scores were predictors 
of relationship between the scores obtained from the scales.
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FINDINGS
Table 2. Descriptive statistics of the students’ responses to the questionnaire

N Minumum Maximum X±SD
Analyticity 268 32.00 65.00 50.82±7.17
Open Mindedness 268 19.00 61.00 43.88±8.50
Curiosity 268 23.00 53.00 37.65±5.75
Self Confidence 268 12.00 34.00 24.50±4.25
Search True Right 268 10.00 41.00 27.92±5.42
Systematicity 268 11.00 35.00 23.62±5.12
Critical Thinking Total 268 123.00 268.00 208.37±27.55
Empathic Tendency 268 45.00 84.00 63.30±6.62

When analyzed in Table 2, the analytical average is 50,82, open mindedness 
average is 43,88, curiosity average is 37,65, self confidence is 24,50, direct search 
is 27,92, systematicity is 23,62, critical thinking total average is 208,37 and em-
patic tendency average was calculated as 63,30.

Table 3. Correlation Coefficients Between the Students’ Empathic Tendency and Critical 
Thinking (n=268)

1 2 3 4 5 6 7 8
Empathic 
Tendency1

r 1
p .000
n 268

Analyticity2
r .243** 1
p .000
n 268 268

Open 
Mindedness3

r .-161** .324** 1
p .008 .000
n 268 268 268

Curiosity4
r .174** .675** .275** 1
p .004 .000 .000
n 268 268 268 268

Self 
Confidence5

r .139* .566** .511** .556** 1
p .023 .000 .000 .000
n 268 268 268 268 268

Search True 
Right6

r .004 .397** .709** .284** .467** 1
p .950 .000 .000 .000 .000
n 268 268 268 268 268 268

Systematicity7
r -.058 .419** .699** .421** .446** .659** 1
p .342 .000 .000 .000 .000 .000
n 268 268 268 268 268 268 268

Critical 
Thinking 

Total8

r .061 .744** .799** .689** .750** .773** .797** 1
p .317 .000 .000 .000 .000 .000 .000
n 268 268 268 268 268 268 268 268

 When analyzed in Table 3, the empathic tendency level and analyticity (r =, 174 p 
=, 000) were found to be positively correlated with the openness (r =, -161 p = there 
is no significant relationship between the empathic tendency and the search true 
right, systemativeness, and critical thinking total scores, while positive relationships 
are found in the positive direction with self-confidence (r =, 139 p =, 023).

Table 4. Regression Table for Students’ Empathic Tendency to Predict Critical Thinking
β t p R R² F p

Em
pa

th
ic

 T
en

de
nc

y Critical Thinking .382 .015 7.454 .000**
Analyticity .553 5.025 .000**
Open Mindedness -.161 -2.655 .008**
Curiosity .276 2.763 .006**
Self Confidence5 .331 3.189 .002*
Search True Right6 .382 3.055 .002**
Systematicity .161 1.287 .199
Critical Thinking Total8 -1.213 -3.971 .000**

F(5,261)
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When analyzed in Table 4, the model formed between empathic tenden-
cy and critical thinking shows a meaningful relationship. (T = 5,025 p = .005), 
open-mindedness (t = -2,655 p = .005), and curiosity (r = .382 R2 = .015; p <.005) 
were examined when the t test results on the meaningfulness of the regression 
coefficient were examined. = 2,763 p = .005), self confidence (t = 3,189 p = .005), 
correctness search (t = 3,055 p = .005), and critical thinking total (t = -3,971 p = 
.005). Empathic tendency was found to predict critical thinking and explain 15% 
of total variance F (5,261 p <.005)

DISCUSSION AND CONCLUSION
The empathic tendency has a significant effect on the analytical, curiosity and 

self-confidence subscales of critical thinking ability when the results achieved in 
the main aim of the research are examined. It is also evident that the empathic 
tendency predicts 15% of critical thinking skills. Ekinci (2009) found that there 
was a low level of positive relationship between the critical thinking tendency of 
teacher candidates and the empathic tendency in the study of university students. 
Tartuk (2015) found a moderately significant positive relationship between the 
critical thinking tendency and the empathic tendency in the study of social science 
teacher candidates. As Protective (2014) research on physical education teacher 
candidates has increased empathic inclination, the result of critical thinking has 
increased.

Analyticity refers to the tendency to be mindful of potentially problematic 
situations and to use reasoning and objective evidence even in the face of difficult 
problems. (Gulveren, 2007) On the other hand, it is necessary for the individual 
to understand the feelings and thoughts of the other person in order to be con-
sidered empathic. (Öz, 1998) It is understood that both of these two definitions 
need to be assessed both analytically and critically, as well as empathy, objec-
tively, not only their emotions but also their cognitive orientation. Therefore, it 
is thought that the analytically critical person may also have the ability to empa-
thize.

Those who have a curiosity dimension are quite eager to learn, even if the ap-
plication of knowledge is not clear, they learn to explain (Gulveren, 2007). Curi-
osity or intellectual curiosity reflects a person’s tendency to learn and learn new 
things without any gain or expectation of interest (Kökdemir, 2003). Innovative 
point of view is expressed as a desire to learn a curiosity, often unknown knowl-
edge or skill in an individual. The intellectual point of view is regarded as a desire 
to search for a curiosity and learning desire with a free education understanding 
(Facione 2013). On the other hand, in order to empathize, we have to perceive 
the feelings and thoughts of the person in front of us and communicate with them 
afterwards. It is necessary to pay attention to two basic components for empathy. 
They emerge as cognitive and emotional components necessary for empathy. It 
helps us understand the cognitive, mental and emotional components we need 
to understand what the person we assume we are working with (Dökmen, 2009). 
As you can see from our minds, we need to have a curiosity to critically think 
objectively first. It is thought that the sensation that will move us to try to under-
stand or listen to the other person is curiosity.
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Self-confidence, as its name suggests, reflects the confidence that one has in his 
or her own reasoning processes. Through critical thinking, the individual is more 
confident about himself. When he has a right decision through his reasoning skills, 
he will increase his confidence and understand that he is better not to think, he 
will never give up thinking (Gulveren, 2007). it is mentioned that understanding 
the opposite side, communicating with it, evaluating the events in an objective way, 
using the affective and cognitive activities effectively. It is a situation that can be 
possible if the person develops self-confidence. It is thought that people need to 
trust themselves to be able to demonstrate their empathy skills in a strong way.

When the results of the study were examined, it was determined that the crit-
ical thinking skills of those who were able to empathize in general were high. 
For this reason, empathy and critical thinking skills to be earned at an early age 
will make people more advanced at advanced ages. On the other hand, teacher 
training institutions should pay more attention to such psychosocial issues so 
that teachers who will train new generations can create a better quality educa-
tion and training environment. It is thought that it is helpful for the teacher can-
didates to try to use empathy and critical point of view frequently during their 
training or during their internship in order to make more effective and correct 
communication with the students.

SUGGESTIONS
1. Work should be planned to increase the level of empathy and rigorous think-

ing of physical education teacher candidates. The activities to be planned in 
this way can be useful in coping with the problems that can be met by the 
teacher candidates and not living the problem of communication with their 
students in their professional life.

2. Teacher candidates should be encouraged to use modern methods such as 
creative drama and role playing that will increase the critical thinking and em-
pathic tendencies of their teacher candidates and students should be able to 
apply these skills to their own students

3. Since critical thinking and empathic tendencies are of great importance in 
terms of people being able to cope with problems, these skills need to be in-
troduced at the secondary level

4. Large-scale projects should be implemented, and awareness should be estab-
lished in order to ensure that such skills are required not only in the field of 
teaching but also in all professions.
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THE EFFECTS OF REGULAR 
PHYSICAL ACTIVITY ON ELEMENTARY 

SCHOOL STUDENTS’ LEVELS OF 
ALIENATION FROM SCHOOL1

Nurgül ÖZDEMİR

INTRODUCTION
One of the most important social functions of education is to prepare children 

in that society for the future and thus, to ensure the continuity of the society. This 
common task in all societies is evaluated as meeting the children’s mental, emo-
tional, social and psychological requirements as well as their physical needs such 
as nourishment, sheltering and health. It is clear that a healthy society is formed 
of both physically and psychologically healthy individuals. In creating a commu-
nity structure formed of healthy individuals, and the education received during 
childhood together with the habits acquired is of great importance. Leading the 
children within the society to gain regular physical activity habits from child-
hood and making this habit an indispensable part of everyday life, and increasing 
the quantity of daily physical activity for each individual have great importance 
to protect our individual health and to decrease the health threats to be encoun-
tered in the future. It is known that regular physical activity has important effects 
on our mental and social health and thus, our lives as well as the positive effects 
on our physical health (20). A healthy psychological structure also requires that 
the individual does not experience the signs of alienation. 

Alienation
The worries that today’s people experience every day such as being able to 

adapt to changing conditions of life, catching up with the speed of change and not 
being able to respond to change are increasingly isolating the individual form his 
own self, making it difficult for him to be himself, to return to himself and realize 
himself, that is to say, alienating. Today, the phenomenon of alienation spreading 
rapidly by increasing its influence hinders the individual to contribute to pro-
duction by making him become insensitive to his own power and to the society. 
Production that is mentioned here is the creativity that makes human different 
and the production that allows him to realize himself. The individual who cannot 
realize his productivity has been directed or managed by others or by a power 
that is unknown. Human is a free entity and wants to be productive; his nature 
and power are programmed in this direction. The inability of the human to be 
unaware of his own existence will bring with the sense of frustration (21).

Püsküllüoğlu (2000) defines “alienation” as “the fact that the individual be-
comes unfamiliar to his own problems, to his environment, and to what is social 
and human by being subdued and dominated by the objects he produces and the 
products of labor” (36). According to Aldemir (1983), “alienation is the belief of 
the people in a social system to what extent their own behaviors can influence 

1     In 2011, Ege University Institute of Health Sciences Department of Sports Psychosocial Areas 
PhD Thesismiştir.
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the conclusion or conclusions they wish to achieve” (1). Hoşgörür (1997) defines 
alienation as “the state of weakness” by drawing attention to the activities of the 
workers in the concept of alienation. According to him, alienation is the state of 
powerlessness that occurs when the worker lacks the needs of self-realization 
and personality” (22).

According to Fromm (1996), “an alienated person is severed from himself as 
he is severed from any other person. Like everyone else, he perceives himself 
with five senses and with his common sense just as he perceives the objects but 
while doing this, he is not in a productive relationship with himself and with the 
outside world” (21).

Weisskopf defines the alienation in his definition based on existentialism as 
“the fact that the individual can only carry out his some selected potentials and 
that he has to sacrifice the other potentials within his own boundaries” (53). Ac-
cording to the existentialist view, being human means alienation because, under 
no circumstances, one cannot achieve an existence where he can achieve all his 
potentials (53).

It is revealed that alienation in general is defined as “the fact that the harmo-
ny of the individual with his social and natural environment declines, that espe-
cially his control over his environment becomes ineffective, and that the decline 
in this control and harmony increasingly lead to the loneliness and despair of the 
individual” (24).

Seeman (1959), who stated in his work “The Meaning of Alienation” that 
alienation is the consequence of the social conditions in which we are in, made 
an effort for the first time to measure the concept of alienation (40).

It is seen that the concept of alienation is used in different meanings in the 
fields such as philosophy, sociology, social psychology, psychiatry, education, eco-
nomics, politics, law and theology, and that each discipline attributed a meaning 
to alienation related to its own field;

Alienation in psychology is; “the insecurity of the individual towards the oth-
er people and the society, the pessimism where all his dreams that he will be hap-
py disappear, the weakness he feels within modern society, and the fear of being 
among other people with similar positions in such a society” (as cited in 18).

Alienation in social psychology is; “the sense of powerlessness, meaningless-
ness, normlessness, isolation, and self-estrangement that emerge due to the in-
fluence of social, institutional or interpersonal problems on the individual” (40).

Alienation in philosophy is; “the fact that things and objects seem alienated, 
distant, and irrelevant to conscious” (18).

Alienation in sociology is; “the loss of interest in the individual towards the 
society he is in, cultural values   and role distribution, the sense of regarding the 
values and norms meaningless, and feeling himself powerless and loneliness” or 
within the societies where rapid social change is experienced, the normlessness 
and anomy as a result of losing the legitimacy of the existing social rules to reach 
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the individual’s aims” (13 ).

Alienation in psychiatry is; “the depersonalization in such mental health 
problems as schizophrenia and psychosis, the senses of unrealism or unfamil-
iarity, normlessness, role conflict, loneliness, weakness and hopelessness” (10).

Alienation in education is; “the fact that school education is unable to repro-
duce itself both economically and culturally or loses its function of increasing in-
dividual rights and freedoms; that school education distracts the individual from 
social equality and freedom; that administrators, teachers, students and parents 
find educational activities meaningless, feel themselves insufficient and power-
less, abstain themselves from school, and develop negative attitudes towards ed-
ucation as a cause or consequence of all these” (46).

Alienation in economy is; “the fact that the individual cannot consume what 
he produces just as he wants, he becomes impoverished, and as a result he loses 
his freedom although he produces to meet his needs and to become free”.

Alienation in politics is; “the fact that the individual is detached from the po-
litical system” (as cited in 18).

Alienation in law is; “transferring, disposing, and giving away the right of 
property to others” (as cited in 39).

The Dimensions of Alienation

1. Sense of Powerlessness
Powerlessness has been used to mean that the individual has no control over 

his own products and the conclusions of the tools he uses in the process of pro-
duction (44). It is the feeling that stems from his negative perception, expectation 
that that he cannot achieve the desired results or find the support he seeks. The 
example to this can be given as the workers working in the assembling chain. The 
band worker becomes powerless as he cannot mention his personal desires for 
his own life and control the decisions whose conclusions affect himself (6).

Seeman (1959) defined powerlessness as the inability to provide control over the 
results of the individual’s behaviors, decisions, products and the results of the tools 
he uses in the production process. However, as Seeman indicates in his article, this 
term should be perceived as a subjective concept for defining the mood of the indi-
vidual, not the passive state of the person towards the production tools (40).

Powerlessness is the feeling that the individual has lost control of his own life. 
Being strong requires control and management. The sense of powerlessness is be-
ing controlled by the others or non-personal formations. A powerless individual is 
content with responding to his own behaviors rather than revealing them. The indi-
vidual, in this case, can never direct himself and he is always guided by others (33).

The modern working life, which makes individuals and societies feel the 
sense of powerlessness, tries to put the human into a form of extraordinary flex-
ibility. The individual has to keep up with the changing conditions of production, 
profession, and technology to be constantly vigilant (53).
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2. Sense of Meaninglessness
Seeman’s meaninglessness is defined as “the insufficiency of the individual to 

be enlightened of what he should believe and the unification of the social truths 
with the individual’s truths in the personal decision-making process” (44).

It arises when the individual is unable to solve the shapes, forms and signs 
that will enable him to predict his own behaviors. In this case, the individual 
cannot decide what to believe (6).

According to Mills, the organization of modern society in this way has made 
it impossible for many people to use their minds in a multidimensional way. The 
individual sustains his life in accordance with the rules and regulations of the 
social organization in which he is in without systematically organizing himself 
with his way of life and manner of thinking (57).

Bauman (1997) expresses that as the workplace in the community is an im-
portant setting in which the individual is educated and socialized as a social 
identity, a place where respect for obedience and authority, self-discipline hab-
its and acceptable behavior patterns are given, social observation and individual 
behavior supervision are carried out in the most rigorous way in the workplace 
(5). According to him, this observation and supervision enable the individual to 
exhibit actions and attitudes in accordance with the hierarchically differentiated 
norms of the society. This understanding, which is considered necessary for so-
cial integration, puts the individual into a social controversy environment. This 
causes the individual to feel the sense of meaninglessness (5).

Meaninglessness is the inability to find appropriate standards for evaluating 
a movement or thought. According to this definition, the uncertainty that an in-
dividual faces in evaluating something is an important reason forming meaning-
lessness. The meaning of work depends on the three aspects of the relationship 
between product, process, organization and employee; the quality of the product 
is the impact of the product on the employee, the purpose and tasks that the 
employee fulfills. Meaninglessness arises from the distinction between the work 
and the worker. In the modern industry, the worker is not aware of the latest 
output and is unaware of what part he belongs to. Being able to see the work as a 
whole and see the product facilitates the perception of the meaning of the work 
by the worker (7,33).

Meaninglessness is the state of an attitude that the individual has developed 
as a result of feeling that he lacks the knowledge to cope with and understand 
the conditions of life he faces (30). It is the feeling of the individual that his life 
does not have a meaning because he does not understand and predict the causes 
and consequences of his and others’ behaviors. As the future is unpredictable, 
making plans and setting goals for the future is not possible because the world 
is too complex. For this reason, the target developers have developed targets 
pointlessly because the world is too complicated. The individual who cannot pre-
dict the future and analyze the current situation has become open to social and 
ideological infusions as he lacks the analytical thinking ability that is necessary 
for him. The individual who is incapable of acquiring the phenomenon and who 
experiences meaninglessness feels a sense of insecurity towards the individuals 
making decisions in the name of him (30).
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3. Sense of Normlessness
The concept of normlessness was first used by Durkheim (1992). According to 

Durkheim (1992), anomy is a social and cultural structure disorder that one sees 
and reacts to (17). As to Durkheim (1992) mentions, alienation in the sense of norm-
lessness is the incompatibility between the desires of the individual and the tools 
by which the individuals can achieve such desires. Normlessness is an antithesis of 
institutionalization and normative order. Institutionalism and normative order and 
normlessness are the opposites of each other (17). For example, normlessness is the 
destruction of the normative order, the dissolution of the institutionalization period, 
and the weakening of the common value standards. According to Schweitzer (1989), 
those who exhibit diversion behaviors are the ones who cannot be socialized suffi-
ciently and who are poorly complied with the normative order (43).

According to Seeman, normlessness means that “the individual adopts behav-
iors unacceptable for the society in order to achieve the determined success tar-
gets”. Normlessness generally arises as the accepted social standards disappear 
and self-seeking behaviors that are for his own benefit increase in the individual 
(as cited in 44).

Merton (1968) led the concept of normlessness from Durkheim’s point of 
view through the socio-psychological field. According to Merton, normlessness is 
the imbalance, the inappropriateness between the purpose and the tool. Accord-
ing to this definition, the selection of the tools that are against the norms in order 
to achieve the goals brings normlessness. Here, the individual’s preference and 
decision becomes highly important (32). The relationship between the concept 
of normlessness and alienation differs from other alienation dimensions. The 
fact that normlessness is widely used in sociology necessitates a wider expan-
sion than the other dimensions of alienation (35).

4. Social Isolation
Isolation is the state that arises from the fact that individuals give low value 

to the things that are highly valued by the society. In this case, if the person is 
not only denying the legal tools but also rejecting the goals of the group and the 
organization, then loneliness increases more (6). Isolation can be defined as the 
fact that the individual generally avoids being in the physical environment he is 
usually in or having relations with other people, or reducing this relationship 
at the lowest level. The sources of this withdrawal or estrangement may be due 
to the psychological state of the individual or the environment he is involved in. 
According to Blauner, estrangement from the work environment depends on not 
being identified with organizational goals, not being able to belong to the work 
environment and find meaning in them (as cited in 33). Besides, the design of 
the work environment, the noise and the size of the machines may limit the rela-
tionship of the individual with others and may lead to become alienated to them. 
Factors such as the loss of social communication sense, the weakness of group 
ties, the decrease in commitment to work and organization, the deterioration of 
relationships, and the dominance of asocial personality traits within the individ-
ual may also cause the individual to feel isolated (as cited in 33).
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As stated by Bowker et al. (1998), the isolation dimension has two different 
aspects as functional and structural. These are the two approaches in the form 
of withdrawal-abstraction from the environment (expressing the individual’s 
willingly self-abstracting from his own environment) and exposure to isolation 
(abstraction and exclusion of the individual by the environment). The first of the 
reactions to insulation is the active isolation. Accordingly, the individual feels ab-
stracted and rejected because of the group pressure. In addition to this, the indi-
vidual develops this reaction even more in the problems or obstacles that arise 
when the individual enters the group or the group accepts him. In the second 
reaction, the individual chooses a path of passive isolation. Among these reasons, 
personality traits of the individual play a very important role. Especially shyness, 
anxiety, extreme social sensitivity and negative self-perception of the individual 
play an important role in passive isolation (8).

5. Self-Estrangement
The fact that a certain behavior of the human does not conflict with his future 

expectations will result in his self-estrangement (48). The fact that a person no 
longer devotes himself to work is that he does not include himself in the work 
and is alienated from work for some reasons. Self-estrangement is closely related 
to meaninglessness and powerlessness (6). West (1988) describes self-estrange-
ment as that the employee sees “work” as an external experience, and as a result, 
the work becomes externalized for the employee, that is to say, a power or situa-
tion that begins to dominate himself beyond himself (54).

Yeniçeri (1991) states that the present situation of the individual can be bet-
ter if the social situations are appropriate and that isolation exists because of the 
belief of the individual that the present situation is worse (59).

According to Başaran (1998), self-estrangement is the fact that the behaviors 
of the individual are not based on the values, norms, requirements and desires 
he develops; that these behaviors do not adapt to them. According to him, in this 
kind of alienation, people exhibit behaviors that are not based on intrinsic moti-
vation; they behave as if the behaviors were not their own behaviors (4).

Seeman defines self-estrangement as “the disposition of a certain behavior 
of the individual with his future expectations, acting differently and out of his 
own expectations”. Seeman (1959) mentions two aspects of self-estrangement 
in the workplace; the state of not being able to manifest himself at work and 
the absence of the inner meaning of work. The self-alienated individual is not 
concerned with the internal factors of work, he is concerned with such factors as 
money, security, etc. (as cited in 22,35).

The Sources of Alienation
Alienation arises from a number of factors ranging from the widest social cir-

cle the individual lives in to friends, and family circle and personality traits (16).

According to Weingberg (1971), the source of alienation are; non-personal 
environment, insufficient and irrelevant living conditions, bureaucratic mecha-
nism, annoying environmental characteristics and fatigue, major changes, rules 
and regulations (as cited in 46).
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The Consequences of Alienation
According to Nettler (1967), the alienated person experiences mental and 

emotional deterioration, reacts greatly to social relations, and even if it is hard 
to explain, avoids these relationships, tends to commit suicide, has a higher ten-
dency to use drugs, and is in a negative attitude towards marriage. Besides, the 
alienated person has tendency to illegal actions. However, the alienated person 
also tends to be more creative (34). Seeman (1967) confirms some of Nettler’s 
research findings in his two different studies. According to the findings of the 
research by Seeman (1967) on what kind of behavioral consequences alienation 
leads to, alienated workers are more hostile to ethnic minorities (41). This seems 
to be related to preclusion-aggression link. Workers react in the form of being 
aggressive towards minorities as they are precluded and alienated at work (41).

In terms of sociality dimension, norms turn into deviant behavior that results 
in excessive harmony or normlessness in the individuals. In terms of social re-
lations, the individuals either willingly withdraw themselves from their social 
interactions, or experience a sense of direct exclusion (37). Powerlessness re-
sults in opposition, inadequacy, hopelessness, pessimism, and the inability of the 
individual to struggle in his relationships. Experiencing extreme alienation and 
other factors cause self-estrangement. The role of the individual within the soci-
ety leads to the alienation of the individual when it does not allow him to realize 
himself and put forward his skills and his power of production (37). As a result 
of alienation, the individual perceives himself as; “an object that is dependent to 
external forces, deprived and has reflected his essence in these forces, not as the 
effective creator of his own power and richness” (21).

Alienation in Students
Alienation in education can be defined as the fact that the students fall out 

of and break off the learning process, that education process gradually becomes 
more meaningless to the student, that they lose the sense of belonging to school 
and the school gradually becomes a place of increasingly boring activities. A stu-
dent who is alienated from school feels that he is subjected to discrimination and 
excluded from school. This situation causes him to feel alienated from school first 
and then alienated from his own self.

Solving the alienation in education is possible by analyzing the school at first 
and the reflection of the school within the life of the individual (55). It is almost 
impossible for people to survive with quality both economically and socially 
without attending the school institution because the individual lives in an urban 
environment where he necessitates the knowledge and skills he will acquire from 
the school institution. In this dense urban environment, it is only the school insti-
tution that can make the individual acquire the qualities necessary to maintain 
his life. The only thing he needs to be an officer in a bank can only be provided to 
him through school. Without a diploma from the school, it is not possible to find 
the job opportunities that will let the individual sustain his life within the urban 
environment. The increasing urban population in the world does not only lead 
to a life that is alienated from nature but also creates a life alienated from one 
another. The reason for this should not be looked for in the warrior, selfish and 
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evil qualifications of human but be looked for in the poverty and limitations of 
the urban life. Urban life is a life that is created by the social environment. There 
is place for employees and producers. There is a constantly unlimited limitation 
created by the intensity of time, space and relationship. This situation limits the 
life possibilities of the non-producers. In rural areas, life has a livable cycle for 
everyone as long as nature is allowed to transform itself. Nature can present a liv-
able environment without changing itself unnaturally. That’s why, the only thing 
a person can do in a natural environment is to listen out the voice of nature by 
turning his face to it. Nature is a free school that liberates people and gives them 
the qualities they can use to make sense of life. Human beings was not able to 
use the freedom that nature provided for them. On the contrary, they enslaved 
their own kind and centuries later, it was only by law that slavery was prohibited. 
While the school suggests that the institution liberates the human by providing 
the most basic literacy activities, it takes the freedom of his subjective structure 
from his hands by making people resemble each other. The school creates a civi-
lized slavery by using traditional methods (55).

All these social conditions, legal obligations, the expectations of the family 
from the child offer a single option for the individual; compulsory elective school. 
The individual faces the danger of being unhappy until the end of his life due to 
this decision because almost all of the maturation process of the individual is 
equipped with the school institution and its rules. The child is equipped with 
lots of justifications about school in his social surroundings until school age. The 
irresistible power of school almost captures him. The child begins to feel himself 
belong to school against all the justifications related to school. That’s why, every 
child usually has a confusing hope of excitement and anxiety before beginning 
school. The scenery he sees on the first day of school is; the physical space of un-
pleasantly painted walls and ordinary desks, the adults called teachers shouting 
out with sour faces, and the lessons and books with concepts and information 
that cannot be understood and used in life. For the child who grew up with the 
guidance of the social environment and the inevitability of the school, the only 
feeling he will feel is; “Everything is right and perfect, I am the wrong one who 
cannot understand”. This feeling develops by surrounding ourselves step by step 
in each phase. Losing self-esteem and confidence, the adolescent becomes alien-
ated to his powers and to other people as a reaction (23).

According to Ergün (1987), some of the characteristics of socialization at 
school and learning are; teacher and student are not equal in the social relation-
ships; the teacher is superior in knowledge, authority and power. Learning at 
school is not directly based on experience; the choices made in the world of sci-
ence and technology are transmitted through verbal communication. The school 
expects students to have specific interests and studying styles; the student must 
exhibit the results of what he studies and learns. The contradictory desires of 
the learning area at school and the selection/elimination of students cause some 
students to act in a relaxed manner and have behavior disorders (19).

Student alienation occurs after the student begins school. The student first 
tries to get himself a place within class. If he cannot succeed in this initiative, he 
will not care about the class, he will fall out of school and eventually be alienated 
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to both class and school (4). Of the causes of alienation from class that stems 
from school, the most important ones are;

• Rough behaviors towards the students,
• Authorizing style of school/class administration and the overwhelming at-

mosphere of the school/classroom,
• The fact that the student cannot be a member of any group; exclusion, hu-

miliation and isolation by other students,
• Constant failure of the student, lacking guidance to overcome failure,
• The defection of the student due to developmental retardation or disability,
• The fact that the student has a detractor life in the classroom because of such 

manners as being attacked, disappointment, hindrance and frustration,
• The fact that the school/classroom is meaningless to the student; absence 

due to various reasons such as work, illness, etc. (4).
We can understand whether children can adapt to the existing school system 

or whether they experience alienation feelings, and whether they exhibit the fol-
lowing behaviors. Accordingly, the researches conducted have revealed that the 
child who is alienated to school;

• Sees school like a boring prison,
• Finds school responsibilities too much for him,
• Finds his opinions and thoughts worthless,
• Breaks the rules to be able to fulfill the expectations of the school and 

family,
• Does not think that the education at school will contribute to his life in 

the future,
• Feels lonely and disconnected from the rules and standards at school (9).
Mau (1992) explained the four dimensions of alienation from the students’ 

perspective as;

Powerlessness; It is the difficulty of the student in achieving the goals to 
which excessive meaning is attributed (31). A large majority of the students can-
not compete under the conditions determined by the school. Successful students 
who may be good writers, athletes, artists or scientists have been forced to ex-
hibit high success apart from their desired goals. Student culture, student music, 
student politics, and all other types of student manifestations have not often been 
regarded as activities appropriate for the school by the teachers. Some teachers 
have a rigid view that students need to be “educated” and “socialized” in a way 
that fits a society of pre-determined economic, social and political values. There-
fore, education tires to transform the individuals into a way of adapting to a sys-
tem of such values. Schools are not in need of making the necessary effort to ed-
ucate the students as the individuals to be prepared to change the current social, 
political and economic situations. As a result of all this, students are deprived of 
the feeling that their own needs are considered by the school. In the schools, the 
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importance of the fundamental interests of the students are decreased and the 
seeds of helplessness and powerlessness are planted (28).

Meaninglessness; It is the feeling that the school curriculum does not co-
incide with the future goals of the student and the requirements of these goals. 
That is to say, it is the emotional state that arises as a result of the student’s in-
ability to create an adequate connection between the academic performance at 
school and his future goals (31).

Normlessness; It can be expressed as the emotional state of the students 
when the school administration decides on behalf of the students and exhibits 
anti-democratic attitudes and behaviors. Students experience an academic com-
parison and classification with the grading system at schools. Students who are 
left behind in the classification process cannot develop enough commitment to 
school. In this case, they cannot acquire the requirements of the student role and 
they refuse school rules (31).

Social Isolation; It expresses the absence of integration with the network of 
friends or the lack of participation within the organization (42). Students who 
are socially isolated at school do not join the activities and prefer loneliness. 
However, they exhibit a consistent attitude towards class attendance. For this 
reason, they are not recognized as alienated by the teachers and the school ad-
ministration (31).

The Prevention of Alienation in Students
Considering the sources of alienation in the students, the difficulty in creating 

the conditions that can prevent the students from being alienated is witnessed. 
Despite the difficulties of changing the current atmosphere at schools, effective 
methods should be developed to reduce or eliminate student alienation (46).

Today, western countries are trying to prevent alienation through some 
mechanisms established in public schools. These are; negative sanctions for hard 
socialization and exclusion, and increased confidence on official awards to pre-
serve competitive success. These are traditionally the classical practices that can 
reduce alienation and are often applied unconsciously (46). The studies apart 
from all these mentioned can be summarized as follows;

Voluntary choice, open, consistent and appropriate goals, small school struc-
ture, participation, providing regular physical and social activities, expanded and 
shared role structure, and integrated work structure (46).

TOOLS AND METHOD
Research Model
The research is an experimental study, which examines the effects of reg-

ular physical activity on the students’ alienation and loneliness levels and the 
relationship with personal variables. In the study “pre-test–post-test control 
group experimental design”, which is defined as a special type of mixed designs 
was used. A control group, which can be the equivalent to the characteristics of 
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the test group doing regular physical activities, was used in the study. Whether 
there was a significant difference between pre-test scores of the test and control 
groups was tested by t-test (Alienation,  t =1.569, p=.11).

The test group applications were carried out on 74 elementary school stu-
dents who voluntarily agreed to participate regularly in sport schools in which 
two-hour sessions were provided three times a week for eight weeks within the 
scope of “Year Long Sport Schools Project” organized by Aydın Provincial Direc-
torate of Youth and Sports with the cooperation of Aydın Provincial Directorate 
of National Education. The control group applications were conducted on 72 vol-
unteer elementary school students studying who were not engaged in any regu-
lar physical activities for eight weeks. However, four of the students could not be 
contacted for post-test application.

Tools
In the research, “The Alienation Scale for Students” (r=.91) developed by 

Çiftçi (2009) and the personal information form developed by the researcher 
were applied to the test subjects (32).

“Student Alienation Scale” developed by Çiftçi (2009) was used to measure 
student alienation in elementary schools. The scale is a 5-point-Likert-type scale, 
which is composed of 28 items. In the reliability analysis, the reliability coeffi-
cient of the scale was found r=.91. For the measurement tool, the students were 
asked to mark one of the options as “I totally agree”, “I agree“, “I am neutral”, “I 
disagree” and “I totally disagree”. The participation level intervals were found 
using the formula. As a result of the calculation, the range between 1 to 5 was 
determined as 0.8. The lowest score obtained from the scale was 28, while the 
highest score was 140 (32).

Application
“The Alienation Scale” was applied to the subjects twice as pre-test and post-

test. Student Alienation Scale was applied to the subjects in the test group at the 
beginning and the end of the 8-week regular physical activity application; and to 
the subjects in the control group at the beginning and end of eight weeks (r=.91), 
and the pre-test and post-test results obtained were compared (32). Therefore, 
it was aimed to determine the effects of regular physical activity on the students’ 
alienation and loneliness levels.

Population and Sample
The population of the research was composed of 5th, 6th, 7th, and 8th grade ele-

mentary school students in the central district of Aydın province. In the study, the 
control group was composed of 72 students, 31 of whom were female and 41 of 
whom were male, studying at Hacı Lütfiye Atay Elementary School and Yörük Ali 
Efe Elementary School in Aydın and the test group was composed of 74 students, 
46 of whom were female and 28 of whom were male, having training at the sport 
schools within the scope of Year Long Sport Schools Project of Aydın Provincial 
Directorate of Youth and Sports, and thus the study was conducted with 146 5th, 
6th, 7th, and 8th grade elementary school students.
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Data Analysis and Data Evaluation Techniques
In the statistical analyses of the research data, SPSS 17.00 Statistical package 

Program was used. In the data analysis, the descriptive statistics of arithmetic 
mean and standard deviation; independent samples t-test to compare the in-
dependent groups; simple linear regression; One-Way ANOVA for independent 
samples; Two-Way ANOVA for repeated measures; and simple correlation statis-
tical techniques were used. In the interpretation of the results, significance level 
was regarded .0.05.

FINDINGS
In this section, the results of the analysis of the data obtained in the research 

process and the interpretations related to analysis are given.

Descriptive Statistics and ANOVA Analysis Results of Pre-test 
Post-test Scores Related to Test Group School Alienation Levels
Descriptive statistics and ANOVA analysis results of pre-test post-test scores 

related to test group school alienation levels are given in Table 1.

Table 1. Pre-test Post-test Means and ANOVA Analysis Results of the Subjects’ Alienation 
from School

Gender        Groups Tests    N      X St  F p

Female
Test

Pre-test
46

80.36 7.51
13.82
24.72

.00

.00
Post-test 74.10 6.64

Control
Pre-test

31
78.83 6.89

Post-test 79.74 6.20

Male
Test

Pre-test
28

84.92 10.06

23.95
13.89

.00

.00

Post-test 77.17 7.46

Control
Pre-test

41
80.97 6.55

Post-test 79.92 6.47

Overall
Test

Pre-test
74

82.09 8.79
39.42
34.89

.00

.00
Post-test 75.27 7.07

Control
Pre-test

72
80.05 6.74

Post-test 79.84 6.31
P<.05

When Table 1 was examined, it could be seen that alienation pre-test mean 
score in the overall test group was X=82.09; X=80.36 in female students and 
X=84.92 in male students. In the overall control group, alienation pre-test mean 
score was X=80.05; X=78.83 in female students and X=80.97 in male students. 
It could be said that the subjects had moderate level of alienation pre-test mean 
score, with a range of 28-140 alienation score defined by the scale. However, in 
terms of pre-test scores, it could be said that female students in both the test 
group and the control group had a lower mean score than male students.
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When the post-test scores of the subjects were examined, it was seen that the 
alienation post-test mean score in the overall test group was X=75.27; X=74.10 in fe-
male students and X=77.17 in male students. In the overall control group, alienation 
post-test mean score was X=79.84, X=79.74 in female students and X=79.92 in male 
students. When the post-test scores were examined, it was found that the alienation 
mean score of the female students in the test group were higher than male students 
and alienation mean score of the female and male students in the control group was 
equal.

When pre-test and post-test alienation mean scores of the test group in which 
regular physical activity was performed were compared, it was seen to be low in the 
overall subjects, in the female students and male students. However, there was no 
such change in the control group. Based on this situation, it could be said that regular 
physical activity in the test group had a positive effect on all the subjects without any 
gender difference, which reduced the level of alienation at school. Although there 
was a significant difference on behalf of the test group between the pre-test and post-
test mean scores of alienation from school, two-factor repeated measures ANOVA 
statistical technique was applied to determine whether this difference was signifi-
cant. According to the results, it was found that there was a significant difference in 
the overall alienation from school levels of all the subjects in the test group before 
and after the 8-week regular physical activity, and that this difference was (within 
groups, F=13.82; P=.00; between groups, F=24.72; P=.00) in female students, (with-
in groups F=23.95; P=.00; between groups, F=13.89; P=.00), and (within groups, 
F=39.42; P=.00; between groups, F=34.89 P=.00) in overall subjects. This result can 
be accepted as the indicator that the fall in the alienation from school levels of the 
students in the test group may be related to the process applied.

Whether alienation from school scores of the subjects differed according to ed-
ucational status of their parents was analyzed by One Way ANOVA. The analysis re-
sults of alienation from school levels according to educational status of the parents 
are given in Table 2.

Table 2. ANOVA Test Results of the Subjects’ Alienation from School Scores According to 
Educational Status of the Parents 

Educational Status N X St F p

Al
ie

na
ti

on  Mother

Illiterate 9 89.22 15.49

2.73 .03
Primary School Graduate 52 80.96 7.94
Secondary School Graduate 19 80.47 6.56
 High School Graduate 36 80.33 6.72
University Graduate 30 80.16 5.47

Father

Illiterate 5 82.00 8.09

.844 4.99
Primary School Graduate 40 82.55 10.57
Secondary School Graduate 23 81.73 6.44
High School Graduate 37 80.78 7.05
University Graduate 41 79.46 6.08

P<.05

When Table 2 was analyzed, it was found that there was a significant differ-
ence between the subjects’ alienation mean scores (F=2.73, P=.03). According to 
Scheffe analysis performed, it was revealed that this difference was between the 
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subjects whose mothers were illiterate and the subjects whose mothers were 
primary school, secondary school, high school, and university graduates. Hence, 
when the alienation mean scores of the subjects were examined, this result was 
more obvious. Therefore, as the educational level of the mother increases, the 
alienation score decreases. This can be explained by the fact that the education 
of the mothers may have made the students feel less alienated due to the fact that 
the students are better understood within the family. According to the ANOVA 
analysis performed, it was revealed that there was not a significant difference be-
tween the subjects’ level of alienation from school according to the educational 
level of the father (F=.844; P=4.99).

T-test was used to analyze whether the subjects’ alienation from school 
scores differed according to work status of the parents. The results of analysis 
of the alienation from school scores according to work status of the parents are 
given in Table 3.

Table 3. T-test Results of the Subjects’ Alienation from School and Loneliness Scores 
According to Work Status of the Mother and the Father

Al
ie

na
ti

on

Work Status N X St t P

Mother Employed 47 81.19 7.36 .108 .91Unemployed 99 81.04 8.16

Father Employed 130 81.20 7.81 .483 .63Unemployed 16 80.18 8.65

P<.05

When Table 3 was analyzed, it was found that there was not a significant dif-
ference between the subjects’ alienation from school mean scores according to 
work status of the mother (t=.108; P=.91) and the father (t=.483; P=.63).

Whether the subjects’ alienation from school scores differed according to 
economic status of the family was determined by t-test and the results of the 
analysis are given in Table 4.

Table 4. T-test Results of the Subjects’ Alienation from School Scores According to 
Economic Status of the Family

Al
ie

na
ti

on

Economic Status N X St T p
Good 69 80.31 9.28 1.11 .26Moderate 77 81.77 6.37
Good 69 19.89 6.69 2.55 .01Moderate 77 23.33 9.23

 P<.05

When Table 4 was examined, the significance of the difference between the 
alienation mean scores of the subjects who expressed that economic status of 
their families was good (X=80.31) and those who expressed that economic status 
of their families was moderate  (X=81.77) was examined with t-test and it was 
found that the difference was not significant (t=1.11; P=.26).

Whether the subjects’ alienation from school scores differed according to 
number of siblings was analyzed by One Way ANOVA. The results of the analysis 
are given in Table 5.
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Table 5. ANOVA Test Results of the Subjects’ Alienation from School Scores According to 
Number of Siblings

Variable Number of Siblings N X St F P

Alienation

The Only Child 39 80.87 5.86

3.23 .02
Two Siblings 68 80.11 7.63
Three-Four Siblings 28 81.07 6.04

Five Siblings and More 11 87.90 14.93

P<.05

When Table 5 was examined, it was found that there was a significant differ-
ence between the subjects’ alienation from school scores according to number 
of siblings (F=3.23, P=.02). According to Scheffe analysis results performed to 
determine between which groups this difference was, it was revealed that the 
subjects with five or more siblings had a higher level of alienation than the sub-
jects with less than five siblings or those who were the only child in the family.

Whether the subjects’ alienation from school scores differed according to 
number of students in class was analyzed by One Way ANOVA. The results of the 
analysis are given in Table 6.

Table 6. ANOVA Test Results of Alienation Scores According to Number of Students in 
Class

Variable Number of Students in Class N X St F P

Alienation

24 students and below 9 88.77 15.34
4.79 .01Between 25- 34 students 76 80.56 6.27

35 students and above 61 80.60 7.76

P<.05

When Table 6 was analyzed, it was found that there was a significant differ-
ence between the subjects’ alienation from school scores according to number 
of students in class (F=4.79; P=.01). According to Scheffe analysis results per-
formed to determine between which groups this difference was, it was revealed 
that the subjects with 24 students and below in their class had a higher level of 
alienation than the subjects in the other two groups.

CONCLUSION AND DISCUSSION
Rapidly changing conditions of our age cause human to draw away from his 

nature. The difficult socio-economic conditions, the deterioration of the natural 
environment, the life and relationship style brought by urban life, the lifestyle be-
coming gradually dependent on technology drives the individual through unhap-
piness and loneliness beginning from childhood and as a result, through alien-
ation. Today, it is clear that we have to develop different alternatives in terms of 
preventing or reducing the loneliness and alienation created by the conditions 
of our time as it is not possible for us to refuse urbanization and industrializa-
tion, and reject technology. Together with the fact that various emotional ex-
pression training programs, social, cultural, and artistic activities can be among 
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these alternatives, there can also be the activities that include physical activity 
and sports activities. It can be seen that many developed countries prioritize the 
necessary investments in order to take regular physical activity in the life of the 
individual with the corporation of both the state and private institutions togeth-
er with the recognition of the psychosocial benefits of regular physical activity 
to the individual. Just as the fact that the employees do not feel lonely and thus 
alienated positively affects their work efficiency, creativity and social isolation, 
the students not feeling that they are not lonely alienated to school in their edu-
cational activities positively affects the individual and social benefit they acquire 
from educational activities. Providing regular physical activity opportunities is 
an important tool as an alternative in the process of reducing and preventing 
the students from being lonely and alienated to school. Based on this idea, in this 
research, the loneliness and alienation from school levels of the students in the test 
group who participated in regular physical activities were compared with the stu-
dents in the control group, and thus, it was aimed to determine the effect of regular 
physical activity on reducing the students’ alienation from school levels.

The level of alienation from school examined in the research was measured by 
the pre-test and post-test applications conducted on the students in the test and 
control group. According to pre-test measurements, the level of alienation from 
school was X=80.05 in the students in the control group, and X=82.09 in the stu-
dents in the test group. When it is considered that the score range of the alienation 
scale was 28-140, it could be said that the students both in the test group and in 
the control group were alienated at moderate level. After the 8-week regular phys-
ical activity applied to the test group, the alienation mean score of the students 
in the test and control group was X=79.84 and X=75.27, respectively according to 
the post-test applied to both groups. According to this result, there was a 1-point 
decrease between the alienation pre-test and post-test scores of the control group 
while there was a 7-point decrease between the alienation pre-test and post-test 
scores of the test group. The significance of this difference was analyzed by the 
two-way ANOVA technique and the difference between the alienation scores in 
the study was significant both between the groups (F=39.42, p.00) and within the 
group (F=34.89, p00). Based on this result, it can be assumed that the 8-week reg-
ular physical activity is effective enough to be an alternative to reducing the alien-
ation in the students. Despite the fact that many social, cultural, artistic and sports 
tools exist in the battle against alienation, experimental studies being able to reveal 
the effect of regular physical activity on this battle are not yet sufficiently included 
in the literature. The studies in the literature are mostly descriptive studies aim-
ing to identify the sources of alienation. However, there are experimental studies 
in which other tools are used for fighting alienation. For example, Russell (1994) 
revealed an experimental study aiming to minimize the students’ alienation from 
school by taking into consideration the students’ sources of alienation from school 
with a study on a control group of 22 students, 11 girls and 11 boys, and a test 
group of 22 students, 11 girls and 11 boys, in an American high school. In the study, 
it was aimed to examine whether the alienation from school levels of the students 
given traditional education and creative education differed with pre-test and post-
test applications. According to the findings of the research, it was revealed that 
the level of alienation from school of the students who were given traditional ed-
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ucation was significantly higher than that of the students who were given creative 
education. The fact that the school administration which gives creative education 
is fair and clear in the discipline applications, that they get the opinions of the stu-
dents in determining the rules, that the students create laboratory and activity ar-
eas so that they can put their theoretical knowledge into practice in addition to 
theoretical lessons, and that they can have the group activities and extra-curricular 
social and sports activities to improve their loyalty to school and social relations 
can be said to significantly reduce the students’ alienation from school levels when 
compared to the students who were given traditional education (38)

Levinson (1980) conducted an experimental study in order to determine 
whether powerlessness, self-estrangement and social alienation levels of high 
school students differed as a result of planned group works. While the problematic 
students included in the sample were being selected, the criterions paid attention 
were drug use, violent behaviors, attitudes towards violating the rules, and low ac-
ademic achievement. A total of 32 high school students were included in the study, 
16 of whom were in the test group and 16 of whom were in the control group. 
Powerlessness, self-estrangement and social alienation levels of the problemat-
ic students in the same educational institution (school) were measured and two 
samples of students with high scores were created. While the students in the first 
group continued their regular education, the students in the second group partici-
pated in the group activities for a total of 19 weeks, once each week, in addition to 
their regular education. The group activities included the activities of recognizing the 
personal talents and desires, developing social relations and building close relation-
ships. At the end of 19 weeks, powerlessness, self-estrangement and social alienation 
levels of the two groups were measured again and it was found that the students who 
participated in the group activities had a significantly lower level of powerlessness, 
self-estrangement and social alienation levels than the students in the other group. 
In conclusion, the findings indicate that group shares had a positive and significant 
effect on reducing the students’ level of alienation from school (27).

According to the gender variable, male students’ pre-test alienation mean scores 
in the test group were found (X=84.92) and post-test alienation mean scores were 
found (X=77.17). In the control group, their pre-test alienation mean scores were 
found (X=80.97) and post-test alienation mean scores were found (X=79.92). Fe-
male students’ pre-test alienation mean scores in the test group were determined 
(X=80.36) and post-test alienation mean scores were determined (X=74.10). In the 
control group, pre-test alienation mean scores were found (X= 78.83) and post-test 
alienation mean scores were found (X=79.74). According to this result, there was 
a 6.5 points of difference between the alienation scores of female students in the 
test group before and after the 8-week regular physical activity. The difference be-
tween the alienation scores of male students were determined as 7 points before 
and after the application. Also, the results of regression analysis conducted to de-
termine whether the students’ gender predicted their alienation from school lev-
els revealed that gender did not predict alienation (t=2.19, p=.06; t=1.83, p=.06). 
Within this framework, it could be stated that the 8-week regular physical activi-
ty application had a similar effect on male and female students in the test group. 
Therefore, it was concluded that the effect of regular physical activity on the level 
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of alienation from school did not differ according to gender. Due to lack of studies 
conducted at primary school level, the findings of the researches in secondary 
school and higher education level were investigated and they were correlated 
with the findings of this research. Accordingly, it was similar with the findings of 
the study by Lane (1999) on 320 high school students, 160 of whom were female 
and 160 of whom were male (26). Ikponwosa (1982) revealed after analyzing the 
data obtained from 114 Austrian high school students that there was no significant 
relationship between the students’ alienation from school levels and their gender. 
When the data obtained by Williamson and Cullingford (1998) from 270 American 
high school students were analyzed, it was observed that there was no significant 
difference between the students’ alienation from school levels and their gender 
(55). However, this finding related to gender contradicted with the research data of 
Trusty and Dooley-Dickey (1993). The research data was collected by the Program 
of Research and Evaluation Program for Public Schools (PREPS) in Mississippi Uni-
versity from 1,636 students at 19 schools in 1991. In the study, it was aimed to 
determine which variables affected the alienation feelings of the students in the 
4th, 5th, 6th, 7th, and 8th grades. As a result of the research, it was found that gender 
played an important role in the alienation of students, and that male students were 
more alienated than female students (50). In another study by Tursty (1992) with 
elementary school students, it was revealed that male students exhibited a higher 
level of alienation than female students (49). In Sanberk’s (2003) study with high 
school students, similar findings were obtained and it was stated that one of the 
important factors in this conclusion was that the adolescents’ attitudinal develop-
ments did not show any difference in terms of gender (39).

As one of the sub-dimensions of the second hypothesis of the research, it was 
investigated whether the alienation from school levels of the students differed 
according to their parents’ educational status. It was found that the students 
with the highest alienation mean scores were those whose mothers were illit-
erate (X=89.22) and that as their educational level increased, the students’ level 
of alienation from school decreased (X=80.16). In order to determine the signifi-
cance of this difference, One-Way ANOVA analysis technique was performed with 
all the groups and a significant difference was found (F=2.73, P=.03). When it was 
examined whether the students’ level of alienation from school differed accord-
ing to educational status of the father was examined, it was seen that there was no 
difference between the groups. Although it was determined that alienation from 
school mean scores of the students whose fathers were illiterate (X=82.00) and 
who were primary school graduates (X=82.55) were higher than those whose 
fathers were university graduates (X=79.46), it was found as a result of One-Way 
ANOVA analysis that this difference between the mean scores was not significant 
(F=.84, P=4.99). Uzun (2006) found in his study titled “To Determine What Socio 
Demographic Variables Affect the Students’ Alienation of Fifth Grade Students 
at Elementary School” that alienation from school levels of the students differed 
according to educational levels of their parents. This result supports the findings 
of the research (51). In the research conducted by Çiftçi (2006), it was revealed 
that the students’ alienation from school levels differed according to educational 
level of the mother, and that there was no difference according to the educational 
status of the father (12). In their study, Trusty and Dooley-Dickey (1993) found 
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that educational level of the parents was not related to the students’ level of alien-
ation from school.

According to Hortaçsu (1995), educational level of the parents is a sign of the 
child’s success/failure in the lessons. Especially the mothers’ high educational lev-
el plays a more active role in meeting this expectation because in the education and 
academic achievement of the child, educational level of the mother plays a more 
determinative role than that of the father. A mother with a high level of education 
is able to provide both guidance and instruction for her child (as cited in 15).

According to Yavuzer (1998), parents’ affection and creating a healthy model 
for their children’s school life greatly affect their achievement at school. For exam-
ple, the fact that both parents like reading books improves the interest of reading 
books in children. Reading a book is a significant endeavor that indirectly affects 
achievement at school (56). Yavuzer explained the study on this subject as follows: 
“We carried out a pilot study on 335 5th grade students of unsuccessful (test) and 
successful (control) groups about the factors that make the child fail. According to 
our research, when educational status of the subjects’ parents who were mostly 11 
years old were examined, it was determined that 45% of the mothers and 21% of 
the fathers of the unsuccessful test group had no education, whereas, this ratio was 
19% for the mothers and 8% for the fathers in the successful group. Furthermore, 
while the ratio of the fathers with higher education graduates of the unsuccessful 
group subjects was 4%, this ratio was 24% in the successful control group”. The 
development of the student in the school is related to the importance that par-
ents give to education. Family-school cooperation has two advantages; first, the 
family’s interest in the school and the student increases the student’s motivation 
towards school; second, families who know the structure, values   and standards of 
the school can better direct their children. Based on the results of all these studies, 
we can say that educational level of the family affects the feelings of the children 
towards the school. Considering the fact that children with mothers of low educa-
tional level are disadvantaged in finding solutions to problems related to school 
and themselves compared to children with mothers of high educational level, expe-
riencing higher alienation from school can be seen as an expected conclusion (56).

As a result of the statistical analysis conducted in the research to determine 
whether the students’ alienation from school differed according to work status of 
the parents, it was found that work status of the mother and the father did not have 
any effect on the alienation from school dimension. According to t-test result per-
formed for the significance of the difference between the students’ alienation mean 
scores whose mothers were working (X=81.19) and were not working (X=81.04); 
whose fathers were working (X=81.20) and were not working (X=80.18),  the dif-
ference was not significant (Mother: t=10, P=.91; Father: t=48; P=.63).

In the study by Çelik (2005) on the alienation of the students, it was found 
that socio-economic conditions were not effective on alienation from school (31). 
The research of Uzun (2006) also supports this finding (51). In the study of Trusty 
and Dooley-Dickey (1993), it was found that the students with low socio-economic 
status felt less alienated (50). Sanberk (2002) revealed that the students with high 
and moderate economic levels showed higher levels of alienation compared to the 
students with low economic levels (39).
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As a result of One-Way ANOVA analysis result performed to determine 
whether there was a significant difference between the students’ alienation from 
school scores according to number of siblings, it was revealed that as the num-
ber of siblings increased, alienation scores increased, too. Accordingly, alienation 
mean scores of the students who were the only child and who were two siblings 
(X=80.87, X=80.11) defined the lowest alienation level while alienation mean 
scores of the students who were five siblings and more (X=87.90) defined the 
highest alienation level. The analysis performed revealed that this difference be-
tween the two groups was significant. This result may be considered as the in-
dicator of the difficulty that children are experiencing in existing and expressing 
themselves in crowded families. As the family is place where people come to-
gether to complete each other, to help each other and increase in number or with 
various moral and legal rules, it can be described as a structure in which these 
roles are invented (3). Within this framework, the environment and conditions 
necessary for the child to be able to exist within the family, which is the social en-
vironment in which the child can express himself in the most natural way, should 
be provided for the child. Socialization opportunities in terms of physical activity 
should be provided to the extent allowed by the circumstances.

In the research, it was analyzed whether the students’ alienation from school 
mean scores differed according to number of students in class variable and it was 
found that there was a significant difference between the students’ alienation 
from school scores (F=4.79, P=.01). According to this result, the mean scores of 
the students who had 24 students and below in the class (X=88.77) were high-
er than those of the other two groups (X=80.56; X=80.60). The findings of the 
research by Uzun (2006) support this finding (51). However, in the research by 
Çiftçi (2009), contrary to this finding, it was found that alienation level of the stu-
dents who were studying in the classes with low classroom size was higher than 
those who were studying in the classes with high classroom size (12). Contrary 
to what is expected, the students who were studying in crowded classrooms had 
lower levels of alienation from school. It can be said that there are more oppor-
tunities in these classrooms in terms of developing social relations, individual 
sharing and common bonds, and thus, the students feel less alienated.

CONCLUSION
Individuals can experience psychosocial difficulties due to the conditions they 

are in during various periods of their lives. In this uneasy process, the individual 
isolates himself from the society and becomes lonely, and as he becomes lonely, 
he is alienated both to himself and to his environment. For children, this alien-
ation creates a state of psychosocial uneasiness stemming from the constraints 
and obligations of the school environment. Students may attribute meaningless-
ness to the rules and complex problems they face within school. This sense of 
meaninglessness constitutes the first steps of alienation from school due to the 
characteristics of the developmental period they are in (e.g. adolescence) and 
the school’s structure of rules. Within the student’s perception framework, the 
school involves many contradictions for students like many social institutions. In 
this process, if the student is supported by a social environment enriched with 
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different activities such as safe sports and art, this sense of meaninglessness 
leaves its place to loyalty and belonging to school. Otherwise, the sense of alien-
ation from school gradually increases.

While the most emphasized dimension of alienation in the literature is the 
alienation of the employees to work, the most neglected dimension of alienation 
is the alienation of the students to school. It is necessary for the individual to be 
able to move away from the sense of alienation from school that may be experi-
enced in the school years when the individual’s future life is shaped. Within this 
framework, physical activity has an important place among the alternatives that 
can be offered to the child. Despite the fact that it is easy to measure the effects 
of physical activity on the body, its psychological effects are considered positive 
but is very difficult to prove by measurement. Health-related behaviors acquired 
in the early period of life affect the physical and psychological risks that can be 
experienced related to the lifestyle in the future. Therefore, it is important to 
make the individuals gain and increase healthy behavioral habits related to reg-
ular physical activity from childhood. Regular physical activity can create signif-
icant differences in the children’s healthy growth and development, protection 
from undesired bad habits, loneliness, alienation, anxiety, stress and depression, 
and socialization, that is to say, increasing their life quality. Physical activity is a 
preferred, fun, joyful, enthusiastic activity free of obligation when compared with 
other human activities. Physical activity has also an effect that makes the individ-
ual stronger in coping with the problems of life, decreases the pressure created 
by life and opens new horizons in front of the individual.The point that should 
not be underestimated is the fact that the student who cannot find the oppor-
tunity to feel important with such positive things as sports and art will look for 
feeling important with negative efforts such as being in a gang, using drugs etc.

It is supported with the research findings that alienation phenomenon experi-
enced by the students should be taken under control and prevented in accordance 
with the purposes of education in achieving the aims of education and increas-
ing the efficiency of the students today. At this point, the results of the research 
revealed a suggestion offer of what would be the method in terms of preventing 
alienation in the students. In the research, there was a decrease in the levels of 
loneliness and alienation from school of the students who attended regular physi-
cal activity for 8 weeks compared those who did not. This effect of 8-week regular 
physical activity on the students can be improved by longer-term activities.
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AN EXAMINATION OF SECONDARY 
EDUCATION STUDENTS’ PHYSICAL 

ACTIVITY AND PHYSICAL FITNESS LEVELS

Kenan KOÇ,  Yahya POLAT

INTRODUCTION AND PURPOSE
Due to their innate characteristics, humans need to move all the time. As in all 

living creatures, humans are also built for struggling with difficult natural con-
ditions and meeting their needs even in the harshest situations (Zorba, 1999). 
Physical activity plays a prominent role in the nature of this build. That is because 
physical activities that cause energy consumption as a result of body movements 
with skeletal muscles are highly important for the improvement of community 
health (Peker et al. 2000). However, today’s technological developments prompt 
people to inactivity, which creates a life style that is not compatible with human 
organism. Thus, it causes organic depression in children and youth, paving the 
way for diseases (Zorba, 1999).

The physiological outcomes of physical activity are energy consumption and 
increase in cardiac and respiratory functions, which plays a prominent role in the 
prevention of many diseases (Kriska,1997). Physical fitness is defined as the abil-
ity to successfully perform movements that are part of physical activities. In other 
words, it can be defined as a series of capacities related to the ability people have 
or gain to perform physical activities (Gutin & Strong 1992). Children’s weakness 
in physical fitness not only affects sportive achievement, but also causes them 
to become inactive adults and social misfits with weak appearance, diminished 
self-confidence and respect, and increased risk of health problems like cancer 
and heart diseases. Obesity in particular is accepted as a psychological problem 
as well as a physical one. Disliking your body and considering that you are differ-
ent from others in a negative way cause problems in children such as insecurity, 
having difficulty in making friends and developing a negative personality. 

An active lifestyle consists of not only healthy living, but also a happy life 
(Kallis, 1996). Raising children who will assume responsibility in the future as 
physically and spiritually healthy individuals who have adopted physical activity 
habits in adulthood will help to build a healthy society (Bouchard et al., 1990). In 
case of decrease in physical activity levels in adults, measuring physical fitness 
of children has become important in many countries in recent years (Chatter & 
Mandal & Das, 1993).

The fact that excessive amount of fat, low cardio respiratory endurance, low 
muscular endurance and insufficient flexibility have a substantial role in the 
emergence of many diseases in adulthood such as high blood pressure, kidney 
diseases, high lipid levels in blood and cardiovascular diseases indicates the sig-
nificance of adopting physical activity habits at early ages (Griffen,1998).   

CHAPTER 
4
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The number of studies on children and youth’s physical activity levels and 
physical fitness is very limited. This study was conducted to investigate the phys-
ical activity and physical fitness levels of Turkish children and youth according to 
age. It is considered that the results of the study will contribute to determining 
healthy living standards for young people. 

MATERIAL METHOD
The subject group of the study consists of a total of 200 female and male 

students aged between 15, 16 and 17 who are in 9th, 10th and 11th grades in 
Kayseri Yeşilhisar High School during 2012-2013 academic year. Cooperating 
with physical education teachers in the selection of participants for the study, 
the students were required not to be licensed athletes at a sports club and to 
be able to actively participate in physical education classes. To determine the 
participants’ physical activity levels, the researchers performed ‘Bouchard 
Three-Day Physical Activity Record’ test whose reliability and validity were 
confirmed.

To do the questionnaires in a healthy way and have feedback, the school 
counsellor and physical education teacher were asked for help. Height, weight, 
skinfold thickness, vertical jump and flexibility tests were performed in an in-
door sports facility while sprint and endurance tests were performed in outdoor 
sports facilities with flat asphalt surface.   

Measurements of Physical Fitness
The participants’ physical fitness were assessed with the help of physical ed-

ucation teacher. 

Measurements of Body Weight and Height
The participants’ body weight was assessed using an electronic balance with 

0.1 kg precision. To measure height,  a digital height gauge with 0.01 precision 
was used. Male subjects wore shorts and t-shirt while female subjects wore track 
pants and t-shirt in the assessments. They did not have any footwear. During the 
assessments, they were standing erect, with head held high, stepping on the scale 
with knees stretched and ankles closed.

Body Mass Index 
To calculate BMI, Body Weight (kg) /Height (m) ² formula was used. 

Maximum Rate of Oxygen Consumption (VO2 max) :
20 m shuttle run test was performed to estimate the participants’ VO2 max 

values. The test started with a speed of 8.5 km/h (61). If the subject missed the 
signal tone and caught it next time, the test continued. If the subject failed in 
reaching the finishing line at the end of the track in both rounds consecutively, 
the test was stopped. The subjects ran at a track of 20 m, touching the line with 
one foot with the signal. To determine running speed, a sound record compatible 
with the protocol was used. The running speed was increased 0.5 km/h every 
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minute. The phase that the subject stopped was recorded as the test result (1). 
According to the result, VO2 max value was as found as ml. / kg. / min. 

Skinfold Thickness Measurement
The measurements at 7 sites in the right side of the body was calculated by 

using Holtain skinfold calliper (0.1 mm) through skinfold thickness (Durmin – 
Womersly) method. Each measurement continued until getting the same result 
twice or have 1 mm margin of error.   

30 Meter Run Test
The test was performed in a 30 meter area with flat asphalt surface by means 

of 0.01 precision photocells located at the start and finish points. The better of 2 
trials with resting intervals was recorded as the result. 

Vertical Jump Test
Vertical jump pad with electronic display was used in the assessment. The 

subject’s feet were joined and body was standing upright. Then, the subject 
leaped vertically using both feet and all their strength. They did not take step 
during jump and bended the knee at an angle of only 90 degrees. The procedure 
was repeated twice and the best result was recorded to find vertical jump length.    

Hand Grip Strength Measurement
The assessment was made using Takkei hand grip dynamometer. After a 

5-minute warm-up, the subject’s hand grip strength was measured when the 
subject was standing erect without bending and touching to the body the arm to 
be tested. The best value was recorded.  

Physical Activity Measurements 
‘Bouchard Three – Day Physical Activity Record’ whose reliability and validity 

were confirmed was used to determine children’s physical activity level. 

Statistical Analysis
Statistical calculations were made using SPSS ( version 11.0 ) program. Arith-

metic mean and standard deviation values of the data were calculated. Indepen-
dent 1 test to calculate the differences between genders, one-way analysis of 
variance test (ANOVA) to calculate differences between ages, and if the differ-
ence is significant according to the result of one-way analysis of variance, Tukey 
HSD test to find out which specific group’s means (compared with each other) 
are different were performed. Correlation and step by step regression tests were 
performed to examine the relationship between the variables. If the difference 
between the groups was (p<0.05), it was considered as significant (Alpar, 2000).  
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FINDINGS
Table 1: Male Participants’ Physical Fitness Values

Variables Age N Mean SD F P

Weight (Kg)
15 30

37
33

52.63
55.92
61.21

7.22
4.01
5.68 18.487 .000**16

17

Height (cm)
15
16
17

30
37
33

155.50
158.87
165.12

6.71
7.91
7.50 13.766 .000**

Body Mass Index
15
16
17

30
37
33

21.57
22.26
22.57

2.02
2.56
2.45 1.438 .242

Flexibility (cm)
15
16
17

30
37
33

24.13
17.84
11.49

1.96
1.50
2.08 36.037 000**

Max VO2

15
16
17

30
37
33

52.77
52.05
55.21

8.94
9.16
9.29 1.118 .331

30 M. Sprint
15
16
17

30
37
33

5.56
5.51
5.28

.51

.52

.44 3.018 0.54

Vertical Jump
(cm)

15
16
17

30
37
33

29.43
29.54
28.52

5.37
8.41
7.57

.198 .820

Right Grip 
Strength (Kg)

15
16
17

30
37
33

6.40
6.35
7.42

2.39
2.67
2.87

1.731 .183

Left Grip 
Strength (Kg.)

15
16
17

30
37
33

10.90
10.24
11.06

4.32
4.04
4.42 .365 .695

Body Fat 
Percentage

15
16
17

30
37
33

14.00
14.41
14.72

.07

.11

.09 .306 .800

**P<0.005

There were no significant differences between the groups in the parameters of 
body mass index, max VO2, 30 m sprint, vertical jump, body fat percentage, right 
and left grip strength in the male volunteers. While there was no significant differ-
ence in body weight between the 15 and 16 age groups, there was a significant dif-
ference between the 15 and 17 age groups. So, it is concluded that weight increases 
with the increase in age. As for height values, no significant difference was found 
between the 15 and 16 age groups. While significant difference was found between 
the 16 and 17 age groups, there was no significant difference between the 15 and 
17 age groups. In other words, height increases with age. However, there were sig-
nificant differences in flexibility values between all age groups.    

Table 2: Male Participants’ Physical Activity Levels
Variables Age N Mean SD F P

Sleeping and 
resting lying down

15 30
37
33

9.02
8.96
8.66

1.32
1.03
1.05 .937 .39516

17

 Working in a 
sitting position

15
16
17

30
37
33

10.49
38.56
10.23

2.05
7.33
1.99 .818 .444

Standing Work
15
16
17

30
37
33

4.12
3.66
3.71

1.33
1.37
1.24 .473 .627
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Wearing Bath 
Walking

15
16
17

30
37
33

4.98
4.78
4.51

1.15
1.22
1.90 .413 .664

Light Manual Work
15
16
17

30
37
33

14.36
14.51
13.59

3.35
3.95
4.26 .523 .594

Light Sports 
Activities

15
16
17

30
37
33

9.50
8.41
7.85

2.52
2.91
2.67 1.246 .299

Medium Level 
Manual Work

15
16
17

30
37
33

7.70
8.77
8.65

4.29
2.42
2.72 .449 .641

Medium Level 
Sports Activities

15
16
17

30
37
33

12.83
12.82
13.13

4.71
3.97
3.63 .039 .962

Intensive Sports 
Activities

15
16
17

30
37
33

10.80
9.71

11.50

3.36
2.73
2.97 1.485 .237

Kilo Calorie
15
16
17

30
37
33

54.10
55.45
57.35

9.86
8.94
7.97 1.056 .352

Total Calorie
15
16
17

30
37
33

2850.93
3088.45
3504.23

703.09
520.85
553.72 9.957 .000**

**P<0.005

The analysis of the male volunteers’ physical activity levels displayed no sig-
nificant differences. There were also no significant difference between the 15 
and 16 age groups in total calorie values. However, there were significant differ-
ences between the 16 and 17 age groups, and between the 15 and 17 age groups. 
It is also seen that calorie loss increases with the increase in age.  

Table 3: Female Participants’ Physical Fitness Values
Variables Age N Mean SD F P

Kilo (Kg)
15 34

35
31

55.50
58.46
58.84

5.97
7.13
6.77 2.530 .08516

17

Height (cm)
15
16
17

34
35
31

15.56
158.86
161.87

7.20
6.90
9.33 3.745 .027

Body Mass Index
15
16
17

34
35
31

22.56
22.90
22.42

2.44
2.59
2.59 .317 .729

Flexibility (cm)
15
16
17

34
35
31

19.44
20.00
20.65

3.34
3.98
3.61 .879 .419

Max VO2

15
16
17

34
35
31

45.44
48.57
49.90

8.31
4.93
6.31 3.901 .023

30 M. Sprint
15
16
17

34
35
31

6.85
7.27
6.44

.80
1.16
.89 5.656 .005*
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Vertical Jump
 (cm)

15
16
17

34
35
31

16.94
18.97
15.90

3.89
3.65
4.53 5.029 .008*

Right Grip 
Strength (Kg)

15
16
17

34
35
31

25.12
28.40
32.67

4.76
5.85
3.45 19.879 .000**

Left Grip 
Strength (Kg.)

15
16
17

34
35
31

24.88
26.91
32.90

4.15
5.55
3.52 27.277 .000**

Body Fat 
Percentage

15
16
17

34
35
31

14.24
16.98
17.04

3.29
5.07
4.79 2.091 .160

**P<0.005

A significant difference was found between the 15 and 17 age groups in height 
and max VO2 values. There is also a significant difference between the 16 and 17 
age groups in 30 m sprint and vertical jump values. Right hand grip values also 
significantly differ between the 15 and 16 age groups. In addition, there is a sig-
nificant difference between the 15 and 17 age groups and between the 16 and 17 
age groups in left hand grip strength.  

Table 4: Male Participants’ Physical Activity Levels
Variables Age N Mean SD F P

Sleeping and 
resting lying down

15 34
35
31

9.25
9.32
9.44

.89

.66

.85 .436 .64816
17

 Working in a 
sitting position

15
16
17

34
35
31

9.73
9.74
9.98

1.38
1.05
1.03

.476 .623

Standing Work
15
16
17

34
35
31

8.63
9.01
9.46

1.71
1.61
2.42

1.132 .328

Wearing Bath 
Walking

15
16
17

34
35
31

7.45
6.87
5.32

2.93
2.88
1.25 2.536 .092

Light Manual Work
15
16
17

34
35
31

16.79
17.28
16.74

3.35
1.46
3.66 .159 .854

Light Sports 
Activities

15
16
17

34
35
31

7.95
7.37
8.18

1.95
2.20
1.40 .615 546

Medium Level 
Manual Work

15
16
17

34
35
31

7.51
8.82
8.40

2.37
.95

1.46 1.636 .212

Medium Level 
Sports Activities

15
16
17

34
35
31

12.38
11.89
11.63

3.22
3.21
2.77 .247 .783

Intensive Sports 
Activities

15
16
17

34
35
31

8.73
10.22
9.20

3.26
2.73
3.01 .618 .546

Kilo Calorie
15
16
17

34
35
31

147.68
202.12
49.59

89.91
90.76
5.19 .862 .425

Total Calorie
15
16
17

34
35
31

2835.45
2886.85
2919.19

560.22
420.98
481.48 .262 .770
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As for the female participants, their physical activity levels showed no signif-
icant differences between different age groups.

DISCUSSION AND CONCLUSION
It is observed that the participants’ height, weight and BMI values increase 

in parallel with the increase in age. Body weight and height are the most useful 
variables for evaluating growth and development rate (Willmor & Costill 1994). 
Normally, individuals gain weight with the increase in age (Cicioğlu, 2001). The 
study conducted by Savucu et al. indicates that both height and weight increase 
with age (Saygın, 2012). While growth rate between the ages of 10 and 13 is in 
favour of girls, we see a rapid increase in height and weight in boys between the 
ages of 13 and 14. Boys keep up with girls at the end of 14 years (Muratlı, 1997). 
In their study on boys aged between 9-11, Kerkez et al. (2001) found significant 
differences in weight and height values between the two groups. It is considered 
that increase in body weight and height in both boys and girls with age results 
from the fact that they are in the process of normal growth.   

According to the results of comparison made between male and female ado-
lescents depending on the increase in age, insignificant increases were found in 
the parameter of body fat percentage. Body composition consistently changes 
during childhood and youth. Such changes can be summarized as alterations re-
sulting from mutual increases and decreases in lean body mass and fat mass in 
body composition (Özer & Özer, 2000). Our study has revealed that body fat in-
crease is considerably higher in girls compared to boys. Polat et al. (2011) found 
that  increases in BFP rates are insignificant in children aged between 9 – 11. 
Studies in literature usually supports our results. It is considered that differences 
in body fat percentage and lean body mass in the body composition of boys and 
girls result from endocrine changes.  

While there was no significant between-groups difference in VO2 max param-
eters of the male volunteers, we found significant differences in VO2 max param-
eters of the female volunteers between the 15 and 17 age groups, and no signif-
icant difference in other age groups. Studies in literature suggest significant in-
creases in oxygen uptake in boys with the beginning of adolescence while it could 
be lower in girls due to maturation (Myers et al., 1996). Aerobic system develops 
faster in boys compared to girls, which can be ascribed to the difference in the 
amount of fat in body mass, haemoglobin and testosterone ratio (Akgün. 1994). 
According to Sayın (1995), VO2 max values in boys shows a significant increase 
with the increase in age. Although VO2 max values of girls significantly increase 
with the increase in age groups, such difference is not significant. Amstrong & 
Wolsman (1994) state that the difference between VO2 max values gradually in-
creases until age 16. To determine aerobic fitness in 6061 children (1981 boys 
and 3080 girls) aged between 11-16 in secondary school in Tasmania, Cooley & 
McNaughton (1999) performed 20 m shuttle test. This study revealed that chil-
dren in lower grades perform worse than children in upper grades. Maximal aer-
obic strength consistently increases until age 16 in boys and age 14 in girls (Polat 
et al., 2011). It is seen that these results are usually supportive of the results of 
this study.  
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While there are significant decreases in flexibility values of the male partici-
pants with the increase in age, there is no significant between-group differences in 
flexibility parameter of the female volunteers. Children’s flexibility ability is stable 
between the ages of 5 and 8. It reaches its highest level between the ages of 12-13, 
and then, starts to decline with age (Paffenbarger & Lee 1996). As muscular tissue 
grows in response to the increase in bone length before adolescence, joint flexibil-
ity declines during this rapid growth (Polat et al., 2011). Saygın (2012) states that 
the flexibility values of girls rises with the increase in age although it is not signifi-
cant. Yet, there is an insignificant decrease in the values of boys with the increase in 
age. Cosan & Demir (2000) found that flexibility values of boys decrease with age. 
In addition, Tekelioglu (1999) states that there was a declining trend in the flexi-
bility values of boys with age while such an inclination was not observed in girls. 
Many other similar studies present views consistent with our findings. 

No significant difference was found in the vertical jump parameter of the male 
volunteers between the groups. While the vertical jump values of the female par-
ticipants significantly differed between the 16 and 17 age groups, no significant 
difference was found in other age groups. Though insignificant, highest values in 
vertical jump parameter were recorded in the 16 age group. Anaerobic perfor-
mance consistently enhances during growth and maturation (Bar, 1996). Accord-
ing to Akçay (2001), vertical jump value was 33.2 cm and 31.3 cm for boys and girls 
respectively. The study conducted by Ziyaagil et al. (1996) reveals that while stand-
ing long jump values used to assess anaerobic strength in children aged between 
10-11 increase with age, values for some ages seems to be decreasing. The results 
of this study and other studies mentioned here seem to be supporting our findings.       

Moreover, we found insignificant increases in 30 m sprint parameter of the 
male volunteers between the groups. As for the girls, there were significant dif-
ferences in 30 m sprint values between the 16 and 17 age groups while no sig-
nificant difference was observed in other age groups. It was identified that the 
highest values were recorded in the 16 age group among girls. In their study on 
children, Ziyagil et al. (1996) report that no significant difference was found in 
sprint values based on age. Running speed increases in boys beginning from age 
5 to 17 (Chatter & Mandal & Das, 1993). This increase can occur between the 
ages of 14-15 in girls. 30 m sprint performance of boys and girls increases at dif-
ferent levels with the increase in age (Dietrich, 1986). Hence, sprint performance 
enhances with age. Also these results support our findings.  

There was a linear increase in the right and left grip strength of the partici-
pants in parallel with the increase in age. However, such increases are not signif-
icant. It is reported that increase in muscle mass with age results from hypertro-
phy of fibrils without the presence of hyperplasia. The reason for the increase in 
hypertrophy is the increase in myofilaments and myofibrils. Due to the growth 
in bone length, muscle length also increases. The increase in the number of sar-
comeres at the junction of tendon and muscle, and in the length of existing sar-
comeres results in an increase in muscle length. Without increased exercise and 
diet, muscle mass in the body reaches its highest level between the ages of 16-20 
in girls and 18-25 in boys. As muscle mass grows in parallel with age, strength 
also increases (Willmor & Costill 1994). Dietrich (1986) indicates that a linear 
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increase is observed in boys’ strength according to age. Strength also increases in 
girls with the increase in age. Ziyagil et al. (1996) reports that boys’ grip strength 
increases as well depending on age. According to a study conducted by Demir et 
al. (2002), strength values increase in both boys and girls as age advances. Thus, 
we can say that studies in literature are in parallel with the results of this study.   

There was no significant differences in the parameters of physical activity 
level in the male and female participants. All types of physical activity require 
energy consumption (Pereira & Ftizgerald & Gregg, 1995). Physical activity 
can be classified in various ways according to aim and intensity (Özer & Özer, 
2000). It is usually described in 3 dimensions: time (minute, hour) frequency 
(monthly or weekly) and intensity (kilo joule per hour or kilocalorie per min-
ute). Furthermore, there can be a fourth dimension according to the purpose and 
conditions of the activity. Both physical environment and psychological or emo-
tional conditions can change the physical effects of an activity (Muratlı, 1997). 
Long term movement education programs positively influence physical fitness 
in children between the ages of 10 – 12 (Riddoch & Boreham, 1995). Many good 
habits are adopted at early ages. Health habits are also adopted and developed 
at early ages (Peker et al., 2000). Therefore, disease protection programs should 
start at these ages. It is important to evaluate physical activity in children be-
fore adolescence. That is because physical activity has several psychological and 
physiological effects that may influence children’s health during childhood and 
adolescence (Welsman & Armstrong, 1998). In our study, there were significant 
between-group differences in total loss of calorie parameters of the male volun-
teers, and it is concluded that this difference is in line with the increase in age. 
As for the female participants, there were insignificant increases in total loss of 
calories between the groups in line with the increase in age. Saygın (2012) iden-
tified significant differences in the physical activity categories of the boys and 
girls. Daily energy consumption, basal metabolic rate and physical activity level 
increase in boys based on age. Daily energy consumption and basal metabolic 
rate increase in girls according to age as well. While boys are close to achieve 
the physical activity level recommended by the World Health Organization, it is 
still low for both boys and girls (Saygın, 2012). Eisenmann & Katzmarzyk (1999) 
state that energy consumption values are higher in boys compared to girls. In 
their study on 669 boys and 595 girls, Faucette et al. (1995) report that girls 
are mostly tended to do light physical activities while boys mainly prefer mod-
erate physical activities. In their study on British children, Welsman & Armsrong 
(1998) state that boys performed better in all physical activity assessments than 
girls. According to a research conducted by Sallis et al. (1992) on 187 Mexican 
American and Anglo-American children, the physical activity level of boys were 
higher in comparison with girls. In their study on British and Russian children, 
Hagger et al. (1998) concluded that moderate and vigorous activity levels of boys 
were significantly higher compared to girls. Riddoch & Boreham (1995) maintain 
that boys are mostly tended to do more vigorous physical activities than girls. In 
their study on 374 children aged 15, Bratteby et al. (1997) found physical activ-
ity level as 1.95 for boys and 1.80 for girls. Boys also had higher values in total 
energy consumption than girls. De Lany et al. (2002) found that girls had lower 
values in total energy consumption. In general, physical activity level was found 
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low for both girls and boys. However, decrease in physical activity level in tran-
sition period from childhood to youth is higher in girls. Furthermore, Bradley et 
al. (112) claim that sedentary activities increase with age. Hence, we can say that 
our findings are supported by the studies in literature except a few studies. It can 
be claimed that these studies with individual distinctions stem from differences 
in subject group or assessment criteria. Saygın (2012) claims that boys are phsi-
cally more active than girls and are tended to do moderate physical activities, 
which may be a result of girls’ high body fat ratio or preference for a sedentary 
lifestyle. He also adds that girls’ being physically more inactive may stem from 
their socio-cultural characteristics. 

Finally, the flexibility values of the male volunteers have gradually declined 
in reverse proportion to age. Body weight, height and loss of calorie increased 
with growth, and no significant difference was observed in other parameters. As 
for the female participants, a linear increase was observed in hand grip strength 
while there was no significant increase or decrease in other parameters.  

Warning: This publication was adapted from the master’s thesis No 390823 
“An Examination of Te Secondary School Students’ Physical Activity and Physical 
Fitness Levels”. 
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MOTOR DEVELOPMENT AND CHILD’S 
BODY COORDINATION

Abdullah Bora ÖZKARA, Arslan KALKAVAN

Introduction
The growth and development of humans are examined through the division 

into periods based on certain characteristics. These periods can basically be 
classified as infancy, childhood, adolescence, and adulthood (Gallahue, Ozmun 
& Goodway, 2012). The group of junior high school students that constitutes the 
sample of this study is within the age range that is accepted as the childhood 
period. Children spent most of a day moving. Children try to adapt to life and 
overcome many challenges to be able to act effectively and efficiently and to co-
ordinate their muscular, skeletal, nervous and cardiovascular systems (Haywood 
& Getchell, 2014). The role of conscious parents, qualified physical education 
teachers or an experienced coach helps children to overcome challenges they 
face while acquiring these abilities. Once children develop a skill, they are ready 
to learn a new skill or to use the learned skill in a new way. They can also demon-
strate multiple abilities, each of which simultaneously stems from a different de-
velopmental point. In this critical and irreversible development period, children 
can effectively maintain this change through the support of family, teachers, or 
coaches (Clark & Humphrey, 2002; Gallahue et al., 2012; Payne & Isaacs, 2012).

Erikson’s psychosocial theory explains human development based on a 
phase-stage approach. Accordingly, an individual’s psychosocial development is 
influenced by his or her motor development and the formal or informal lifelong 
movement education. Thus, it is clear that the effects of motor development ac-
company individuals throughout their lifetime (Erikson, 1980). Motor develop-
ment broadly refers to the lifelong change of individual motor behavior. Motor 
development can be considered both a process and a performance of learning 
and perfecting motor skills. It is defined as the constant changes in motor behav-
ior composed of movement tasks as the indispensable cycle of the human life, 
and the interaction between biological and environmental conditions (Adolph & 
Berger, 2015; Adolph & Joh, 2007; Özer & Aktop, 2014). In other words, motor 
development is the development of human movement.

The earliest scientific sources of motor development can be traced back to 
Charles Darwin’s seminal paper “A Biographical Sketch of an Infant” first pub-
lished in 1877. However, in that time, motor development did not make much 
sense except as a physical progress in human maturation and growth. Thus, the 
first major work attempting to identify motor development was carried out by 
Arnold Gesell in the 1920s and Myrtle McGraw in the 1930s. The first research on 
motor development in school children was conducted by Monica Wild in 1938. 
The theoretical frameworks offered by Kugler, Kelso, and Turvey form the basis 
for research on motor development that has been done since the early 1980s 
(Goodwin, 1998; Lerner, 2015; Özer & Aktop, 2014).

CHAPTER 
5
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Human development is a complicated and diverse field of study. It is like an 
endless journey to be able to examine all aspects of changes that occur through-
out. This phenomenon of changes is generally associated with age, which gives 
us great convenience.  However, the development of humans as social beings is 
also accompanied by social, emotional and intellectual changes (Gallahue et al., 
2012). Thus, information we produce about the content of human development 
is valuable as it contributes to the overall knowledge that allows us to better 
understand ourselves and the world we live in. The stages of human develop-
ment are divided into the areas of cognitive, sensory, motor and physical devel-
opment to facilitate understanding and explaining development more easily and 
reporting scientific studies cumulatively. As these areas of human behavior are 
constantly interacting, a complete understanding of any area requires knowl-
edge of all interacting areas (Ulrich, 2007). Thus, a thorough understanding of 
motor development also requires knowledge of cognitive, affective, and physical 
areas. In fact, these areas deeply influence motor behavior. The opposite is also 
true, that is to say, a thorough understanding of human development in cognitive, 
emotional and physical areas requires knowledge of motor development (Hay-
wood & Getchell, 2014; Lerner, 2015; Payne & Isaacs, 2012). The number of psy-
chosocial research in the field in Turkey is increasing (Özkara, Kalkavan, Alem-
dağ, Alemdağ & Çavdar, 2017; C. Alemdağ, Alemdağ, & Özkara, 2017; S. Alemdağ, 
Alemdağ, & Özkara, 2017; Caz & Tunçkol, 2015; Namlı & Suveren, 2017; Yazıcı, 
Caz, & Tunçkol, 2016) . But it is a bit different in the field of growth, develop-
ment and motor skill. Against this background and considering that knowledge 
of children’s motor skill performance sheds light on many other developmental 
characteristics, this study aims to investigate children’s motor coordination char-
acteristics and motor development.

Methods
This descriptive study used a relational screening model that allows research-

ers to explore the relationship between variables and to estimate results (Karasar, 
2012). The study population consisted of junior high school students attending 
public schools in District Akçaabat, Trabzon. The study sample consisted of 523 
students (237 girls, 287 boys;  =12.97 age). Prior to the sampling procedure, the 
research proposal was submitted to Trabzon Provincial Directorate of National 
Education and necessary permissions were obtained. Later, the physical possi-
bilities of the selected schools were examined. Junior high schools with facilities 
suitable for the application of the motor coordination test were identified. The 
study used purposive sampling and convenience sampling methods. The data 
were collected using the “Körperkoordinationstest für Kinder” (KTK) test (Body 
Coordination Test for Children) developed by Kiphard and Schilling (1974) and 
adapted to Turkish by Özkara  (2018), and personal information forms.

The KTK test was designed to assess the coordination and motor skill of chil-
dren aged 5 to14 years (E. J. Kiphard & Schilling, 2007). It is also used in stud-
ies aiming to evaluate psychomotor, social and psychological development and 
healthy life levels in general apart from children’s motor coordination levels. The 
KTK test very reliable (r=0.85) and valid (r = 0.60-0.80) measurement instru-
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ment to evaluate motor skills (E. Kiphard & Schilling, 2000; Livonen, Saakslahti, 
& Laukkanen, 2016). It consisted of four physical sub-tests including walking 
backwards along balance beams (KTKBEAM), moving sideways on wooden boards 
(KTKBOARD), one-legged hopping over a foam obstacle (KTKHOP), and two-legged 
jumping from side to side (KTKJUMP). The average time of application for each 
child is 15 minutes. The assessment categories of the test include “impaired/not 
classifiable” (MC<56), “severe motor impairment” (MC 56-70), “moderate mo-
tor impairment” (MC 71-85), “normal” (MC 86-115), “good” (MC 116-130), and 
“high” (MC 131-145). The gross motor coordination score was computed through 
the mean raw scores of the sub-tests and the analysis of age and gender (E. J. Ki-
phard & Schilling, 2007; E. Kiphard & Schilling, 1974; Özkara, 2018). The data 
were analyzed using IBM SPSS Statistics V21. This study was derived from the 
doctoral dissertation “The Role of Motor Skill in Middle School Students’ Physical 
Education Predisposition and Social Competencies” prepared by Abdullah Bora 
Özkara under the advisory of Prof. Dr. Arslan Kalkavan.

Results
This section includes the results of the statistical analyzes performed for the 

purpose of the study. The assumption of normality of the data was tested using 
skewness and kurtosis values (Table 1).

Table 1.  Distribution of KTK Scores

N Skewness Kurtosis Mean SD Min Max

KTK 523 0.45 -0.01 74.43 19.65 30 132

Table 2 shows the results of t-test analyzing junior high school students’ KTK 
motor skill test scores according to gender. Accordingly, boys have significantly 
higher gross motor skill scores (x ̅=79.13 ±17.80) compared to girls (x ̅=68.76 
±19.90) (t=-6.22, p<0.01).

Table 2. T-test Results of KTK Scores according to Gender

Gender N Ort. SD df T P

KTK
Girls 237 68.76 17.80

521 -6.22 0.00
Boys 286 79.13 19.90

Considering the distribution of motor skill levels of 12-year old female stu-
dents according to the KTK test scores, 18 students (23.7%) have impaired mo-
tor coordination (not classifiable), 29 students (38.2%) have severe motor im-
pairment, 14 students (18.4%) have moderate motor impairment, 10 students 
(13.2%) have normal motor coordination, and 5 students (6.6%) have good mo-
tor coordination. Considering the distribution of motor skill levels of 13-year old 
female students according to the KTK test scores, 22 (28.2%) have impaired mo-
tor coordination (not classifiable), 17 (21.8%) have severe motor impairment, 
24 (30.8%) have moderate motor impairment, and 15 (19.2%) have normal mo-
tor coordination. Considering the distribution of motor skill levels of 14-year old 
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female students according to the KTK test scores, 8 (9.6%) have impaired motor 
coordination (not classifiable), 48 (57.8%) have severe motor impairment, 18 
(21.7%) have moderate motor impairment, 7 (8.4%) have normal motor coor-
dination, and 2 (2.4%) have good motor coordination. No female students have 
high motor coordination (Table 3).

Table 3. Motor Skill Levels of Female Students

KTK  Female Impaired Severe 
Impairment 

Moderate 
Impairment 

Normal Good High

Age N Mean % % % % % %

12 76 70.17 24 38 18 13 7 -

13 78 68.42 28 22 31 19 - -

14 83 67.77 9 58 22 8 2 -

Considering the distribution of motor skill levels of 12-year old male students 
according to the KTK test scores, 15 students (13.9%) have impaired motor coor-
dination (not classifiable), 19 students (17.2%) have severe motor impairment, 
33 students (30.6%) have moderate motor impairment, 38 students (35.2%) 
have normal motor coordination, and 3 students (2.8%) have good motor coor-
dination. Considering the distribution of motor skill levels of 13-year old male 
students according to the KTK test scores, 18 (18.9%) have impaired motor 
coordination (not classifiable), 22 (23.2%) have severe motor impairment, 27 
(28.4%) have moderate motor impairment, 27 (28.4%) have normal motor co-
ordination, and 1 (1.1%) has good motor coordination. Considering the distribu-
tion of motor skill levels of 14-year old male students according to the KTK test 
scores, 6 (7.2%) have impaired motor coordination (not classifiable), 8 (9.6%) 
have severe motor impairment, 43 (51.8%) have moderate motor impairment, 
14 (16.9%) have normal motor coordination, 11 (13.3%) have good motor coor-
dination, and 1 (1.2%) has high motor coordination (Table 4).

Table 4. Motor Skill Levels of Male Students

KTK Male Impaired Severe 
Impairment 

Moderate 
Impairment 

Normal Good High

Age N Ort. % % % % % %

12 108 79 14 17 31 35 3 -

13 98 75 19 23 29 28 1 -

14 83 84 7 10 52 17 13 1

Considering the distribution of junior high school students’ total motor skill 
scores according to the KTK test, 87 students (16.6%) impaired motor coordina-
tion (not classifiable), 143 students (27.3%) have severe motor impairment, 159 
students (30.4%) have moderate motor impairment, 111 students (21.2%) have 
normal motor coordination, 22 students (4.2%) have good motor coordination, 
1 student (0.2%) has high motor coordination (Table 5).
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Table 5. KTK Gross Motor Skill Levels of Junior High School Students

KTK Total Impaired Severe 
Impairment

Moderate 
Impairment

Normal Good High

N Ort. % % % % % %
523 74 16.6 27.3 30.4 21.2 4.2 0.2

Discussion and Conclusion
This study analyzing junior high school students’ motor skills using the KTK 

test found that boys achieved significantly higher scores in the motor skill test 
(x ̅=79.13 ±17.80) compared to girls (x ̅=68.76 ±19.90). Based on the analysis 
results of junior high school students’ motor skill levels, 16.6% of them had im-
paired motor coordination (not classifiable), 27.3% had severe motor impair-
ment, 30.4% had moderate motor impairment, 21.2% had normal motor coor-
dination, 4.2% had good motor coordination, and 0.2% had high motor coordi-
nation. 

According to research on the evaluation of motor skill performance using 
the KTK test, countries have different performance levels. This study surveying 
Turkish children found that 74.3% of junior high school students achieved motor 
skill performance scores below the normal range. However, Torralba et al. (2016) 
assessed motor coordination of primary school students of Barcelona and its 
province and found that 40% of children aged 7 to 10 years presented motor 
skill performance below normal. Despite the differences in the normal range, the 
result that boys had significantly higher motor skill scores than girls (Torralba, 
Vieira, LIeixa & Gorla, 2016) is consistent with that of the present study. In her 
research conducted in Presov, Slovakia, Ruzbarska (2016) reported that 21.1% 
of primary school children aged 7 to 10 years had motor skill performance be-
low normal. Considering this rate according to gender, 25.7% of girls and 16.4% 
of boys achieved motor skill performance scores below the normal range (Ruz-
barska, 2016). Contrary to the present study, Hardman et al. (2017) reported 
that there was no significant difference in motor skill performances between 
Brazilian girls and boys.

Research on motor skill performance has reported different results concern-
ing KTK test scores according to gender (Cools, Martelaer, Samaey & Andries, 
2009; Jaakkola, Watt & Kalaja, 2017; Panagopoulou, Giannakoulia, Nakou & Ser-
bezis, 2008; Vandorpe et al., 2012). Hoeboer et al. (2016) girls aged 6 to 12 years 
living in the Netherlands had significantly higher motor skill scores than boys. 
Lopes et al. (2013) analyzed motor skills of children aged 9 to 12 years using 
the KTK test and found that boys’ test scores were significantly higher than girls’ 
scores. The present study also found that boys had significantly higher KTK test 
scores compared to girls. This difference can stem from sociocultural structure 
and gender relations (Koca, 2006) and can also be associated with the fact that 
men in Turkey have higher levels of sports participation as a certified sports-
man (T.C. Gençlik ve Spor Bakanlığı, 2016), have more positive attitudes towards 
physical education and sports (Kangalgıl̇, Hünük, & Demıṙhan, 2006), and have 
higher self-efficacy (Keskin, Öncü & Küçük Kiliç, 2016) compared to women.
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EPISTEMOLOGICAL BELIEFS OF  
PRE-SERVICE PHYSICAL EDUCATION 

TEACHERS1

Ceyhun ALEMDAĞ, Erman ÖNCÜ

INTRODUCTION
It is not hard to see that countries that take strength from scientific advance-

ment, innovation and productivity are also advanced in sports. Sports also benefit 
from the scientific culture and cumulative progress in such countries. To illustrate, 
over the past hundred years of Olympic history, countries such as the United States, 
Britain, Russia, and Germany are the top rankings, while Turkey ranks about thirty. 
The growing interest in sports, the acknowledged importance of sports, and the 
desire to retain top rankings at the Olympics and similar occasions have led to a 
need for updating information on sports. Thus, it is important that especially those 
who prefer performance sports (academics, coaches, athletes, physiotherapists, 
dietitians, masseurs, etc.) follow, produce and apply scientific developments. Ac-
ademics, teachers, and coaches have important duties to highlight the importance 
of sports, to make sports part of life, to access and follow up-to-date information, 
and to inform learners of developments. Thus, what matters here is the beliefs of 
teachers or coaches about learning and how learning occurs, and the way by which 
they influence the beliefs of learners. Indeed, those with advanced epistemolog-
ical beliefs are in more advantageous position for adopting a deep and function-
al learning approach, overcoming difficult and complex learning tasks, and being 
determined and willing to face difficulties (Deryakulu, 2006). Educational episte-
mological belief research has a different character than other independent vari-
ables used in psycho-social domains (Alemdağ, Alemdağ, & Özkara, 2016; Alem-
dağ, Kalkavan, Alemdağ, & Özkara, 2016; Caz & Tunçkol, 2015; Özkara, Kalkavan, 
& Çavdar, 2015; Yazıcı, Caz, & Tunçkol, 2016). Because beliefs are the strongest 
determinants of decisions and choices (Hofer & Pintrich, 1997; Pajares, 1992). 
Pre-service teachers’ epistemological beliefs can be influenced by the accurate 
guidance of instructors or the application of student-centered active methods at 
all levels of education (Brownlee, Dart, Boulton-Lewis, & McCrindle, 1998; Brown-
lee, Purdie, & Boulton-Lewis, 2001; Howard, Mcgee, Schwartz, & Purcell, 2000). 
The literature includes research investigating pre-service teachers’ epistemologi-
cal beliefs (Brownlee, 2004; Doyle, 1997; Eick, 2000; Erdamar & Alpan, 2011; Er-
dem, 2008; Gill, Ashton, & Algina, 2004; Kaleci, 2012; Öztuna Kaplan, 2006; Tez-
ci & Uysal, 2004) but lacks research on pre-service physical education teachers’ 
epistemological beliefs (Özşaker, Canpolat, & Yıldız, 2011). Thus, considering that 
physical education teachers play a key role in creating sports culture and teach-
ing the importance of physical education and sports, this study aims to investigate 
pre-service physical education teachers’ beliefs about learning and knowing (i.e. 
epistemological beliefs) with respect to a set of independent variables.
1    Bu çalışma Ceyhun Alemdağ’ın Eylül-2015 tarihinde Karadeniz Teknik Üniversitesi, Eğitim Bilim-

leri Enstitüsü’nde tamamladığı “Beden eğitimi öğretmeni adaylarının epistemolojik inançları, 
akademik öz-yeterlikleri ve öğrenme yaklaşımları” isimli doktora tez çalışmasından üretilmiştir.

CHAPTER 
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METHODS
This study adopted a quantitative research approach to investigate pre-ser-

vice physical education teachers’ epistemological beliefs. It used a relational 
screening model which is the most commonly used descriptive research design 
(Thomas & Nelson, 1996). Relational screening research involves large sample 
groups, investigates individuals’ attitudes towards and views about a fact or a 
case, and seeks to define facts or cases in their own context as they (Karakaya, 
2009; Karasar, 2005). To collected data, the study conducted a survey in a total 
of 14 universities in two cities (one being a metropolitan city and the other not) 
from each geographical region in Turkey. The data collection was carried out in 
the 2013-2014 academic year and took about six months.

Participants: The study group consisted of 1723 pre-service physical edu-
cation teachers [1086 male (63%) and 637 female(37%)]. 426 (24,7%) were 
first-graders, 415 (24,1%) second-graders, 482 (28,0%) third-graders, and 400 
(23,2%) fourth-graders. According to Salant and Dillman (1994), the number of 
participants is large enough for screening research.

Measurement Instruments: The study used a personal information form in-
volving independent variables (gender, age, grade level, family income, parents’ 
education level, and academic achievement) and the Epistemological Beliefs 
Questionnaire (EBQ). The EBQ was developed by Schommer (1990) to identify 
individuals’ beliefs about knowing and learning. The original scale consists of 4 
factors and 64 items. Deryakulu and Büyüköztürk (2002) adapted the scale to 
Turkish and tested its validity and reliability. The authors revised the Turkish 
version of the scale in 2005 (Deryakulu & Büyüköztürk, 2005). According to the 
adaptation and revision studies, the scale resulted in 3 dimensions and 34 items. 
The first two dimensions measures beliefs in learning (BDE-belief that learn-
ing depends on effort and BDA-belief that learning depends on ability), while 
the last dimension measures beliefs in knowledge (BOT-belief that there is only 
one truth). The EBQ is rated on a 5-point Likert scale ranging from strongly dis-
agree (1) to strongly agree (5). The Cronbach’s alpha coefficient of the revised 
Turkish version was computed 0.84 for the first factor, 0.69 for the second factor, 
0.64 for the third factor, and 0.81 for the total scale.

Data Analysis: SPSS Statistics V 20 was used in the data analysis. The data 
were analyzed through a one-way multivariate analysis of variance (MANOVA), 
the Tukey’s HSD test and the Pearson correlation coefficient (PCC).

RESULTS
Table 1 shows the arithmetic mean of the scores in the EBQ factors, standard 

deviation, minimum and maximum values, and skewness and kurtosis values. 
For the EBQ-BDE, the arithmetic mean of the participants’ scores was 3.84 and 
the standard deviation was 0.64. For the EBQ-BDA, the arithmetic mean of the 
scores was 3.15 and the standard deviation was 0.81. For the EBQ-BOT, the arith-
metic mean of the scores was 2.68 and the standard deviation was 0.66. The nor-
mality of the total scores in the EBQ dimensions was tested through skewness 
and kurtosis coefficients (Table 1). The skewness was -0.89 and the kurtosis was 
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0.87 for the BDE; the skewness was 0.24 and the kurtosis was -0.45 for the BDA; 
the skewness was 0.11 and the kurtosis was -0.10 for the BOT. Accordingly, the 
data of the EBQ dimensions met the assumption of normality.

Table 1. Descriptive statistics about epistemological beliefs
Item n SD Skewness Kurtosis Min. Max.

BDE 17 1723 3.84 0.64 -0.89 0.87 1.35 5.00
BDA 8 1723 3.15 0.81 -0.24 -0.45 1.00 5.00
BOT 9 1723 2.68 0.66 0.11 -0.10 1.00 4.78

A MANOVA was run to determine whether the participants’ scores in the EBQ 
factors differ by gender. Table 2 shows mean and standard deviation values of the 
factors, and one-way ANOVA results of the factors based on gender. According to 
the MANOVA results, the independent variable gender has a significant effect on 
the EBQ factors [λ=0.99, F(3, 1719)=6.44, p<0.01]. This result indicates that the scores 
derived from the linear components of BDE, BDA and BOT scores differ by gen-
der. According to the results of ANOVA run to determine which dependent variable 
contributes to multivariate significance, BDE scores [F(1, 1721)=13.96, p=0.00] sig-
nificantly differ by gender, while BDA scores [F(1, 1721)=3.91, p=0.05] and BOT scores 
[F(1, 1721)=1.09, p>0.05] do not differ by gender. Female participants have higher 
mean scores in the BDE compared to male participants (Table 2).

Table 2. Distribution of EBQ scores by gender
Gender n SD df F p

BDE
Female 637 3.91 0.63

1-1721 13.97 0.00*
Male 1086 3.79 0.64

BDA
Female 637 3.19 0.83

1-1721 3.91 0.05
Male 1086 3.11 0.78

BOT
Female 637 2.65 0.65

1-1721 1.10 0.30
Male 1086 2.69 0.66

   *p<0.01

Whether the participants’ scores in the EBQ factors differ by age was tested 
using MANOVA. Table 3 shows mean and standard deviation values of the factors, 
and one-way ANOVA results of the factors based on age groups. The MANOVA re-
sults indicate the variable age has a significant effect on the EBQ factors [λ=0.98, 
F(9, 4178)=4.07, p<0.01]. This result shows that the scores derived from the linear 
components of BDE, BDA and BOT scores differ by age. According to the results 
of ANOVA run to determine which dependent variable contributes to multivari-
ate significance, BDA scores [F(3, 1719)=7.71, p=0.00] and BOT scores [F(3, 1719)=8.14, 
p=0.00] significantly differ by age, while BDE scores [F(3, 1719)=1.24, p>0.05] do 
not differ by age. According to the results of the Tukey’s HSD test run to deter-
mine between which age groups these differences occur, the group of pre-service 
teachers aged 19 years and under ( =3.24) and those aged 20 years ( =3.27) 
have higher mean scores in the BDA compared to those aged 22 years and above 
( =3.05). The group of pre-service teachers aged 20 years ( =2.83) has higher 
mean scores in the BOT compared to those aged 21 years ( =2.66) and those 
aged 22 years and above ( =2.62) (Table 3).
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Table 3. Distribution of EBQ scores by age

Age n SD df F p difference

BDE

19 and under 288 3.80 0.67

3-1719 1.24 0.29 -
20 320 3.78 0.66
21 322 3.86 0.61
22 and over 793 3.85 0.63

YBİ

19 and under 288 3.24 0.74

3-1719 7.71 0.00* 19-22
20-22

20 320 3.27 0.77
21 322 3.16 0.81
22 and over 793 3.05 0.82

BOT

19 and under 288 2.70 0.60

3-1719 8.14 0.00* 20-21
20-22

20 320 2.83 0.66
21 322 2.66 0.66
22 and over 793 2.62 0.67

     *p<0.01

A MANOVA was run to determine whether the participants’ scores in the EBQ 
factors differ by grade level. Table 4 shows mean and standard deviation values 
of the factors, and one-way ANOVA results of the factors based on grade levels. 
According to the MANOVA results, the variable grade level has a significant effect 
on the EBQ factors [λ=0.98, F(9, 4178)=4.64, p<0.01]. This result indicates that the 
scores derived from the linear components of BDE, BDA and BOT scores differ 
by grade level. According to the results of ANOVA run to determine which depen-
dent variable contributes to multivariate significance, BDE scores [F(3, 1719)=5.28, 
p=0.00], BDA scores [F(3, 1719)=5.78, p=0.00], and BOT scores [F(3, 1719)=5.07, p=0.00] 
significantly differ by grade level. According to the results of the Tukey’s HSD test 
run to determine between which grades these differences occur, third-graders (

=3.92) have higher mean scores in the BDE compared to first-graders ( =3.76) 
and fourth-graders ( =3.81). First-graders ( =3.23) and second-graders (
=3.19) have higher mean scores in the BDA compared to fourth-graders ( =3.01). 
First-graders ( =2.73) and second-graders ( =2.74) have higher mean scores in 
the BOT compared to third-graders ( =2.59) (Table 4).

Table 4. Distribution of EBQ scores by grade level

Grade Level n SD df F p difference

BDE

First grade 426 3.76 0.72

3-1719 5.28 0.00* 3-1
3-4

Sechond grade 415 3.83 0.60
Third grade 482 3.92 0.56
Fourth grade 400 3.81 0.65

BDA

First grade 426 3.23 0.80

3-1719 5.78 0.00* 1-4
2-4

Sechond grade 415 3.19 0.74
Third grade 482 3.13 0.82
Fourth grade 400 3.01 0.83
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BOT

First grade 426 2.73 0.69

3-1719 5.07 0.00* 1-3
2-3

Sechond grade 415 2.74 0.61
Third grade 482 2.59 0.60
Fourth grade 400 2.65 0.72

       *p<0.01

A MANOVA was run to determine whether the participants’ scores in the 
EBQ factors differ by family income. Table 5 shows mean and standard deviation 
values of the factors, and one-way ANOVA results of the factors based on fami-
ly income. According to the MANOVA results, the variable family income has a 
significant effect on the EBQ factors [λ=0.98, F(6, 3436)=5.48, p<0.01]. This result 
indicates that the scores derived from the linear components of BDE, BDA and 
BOT scores differ by family income. According to the results of ANOVA run to 
determine which dependent variable contributes to multivariate significance, 
BDA scores [F(2, 1720)=10.69, p=0.00] and BOT scores [F(2, 1720)=5.46, p=0.00] sig-
nificantly differ by family income, while BDE scores [F(2, 1720)=2.19, p>0.05] have 
no significant difference. The participants with low family income and moderate 
family income have higher mean scores in the BDA and BOT factors compared to 
those with high family income (Table 5).

Table 5. Distribution of EBQ scores by family income
Family 
Income n SD df F p difference

BDE
Low 523 3.89 0.63

2-1720 2.19 0.11 -Middle 1012 3.81 0.65
High 188 3.83 0.65

BDA
Low 523 3.22 0.79

2-1720 10.69 0.00* L-H
M-HMiddle 1012 3.15 0.79

High 188 2.91 0.91

BOT
Low 523 2.75 0.67

2-1720 5.46 0.00* L-H
M-HMiddle 1012 2.66 0.64

High 188 2.58 0.73

     *p<0.01

A MANOVA was run to determine whether the participants’ scores in the EBQ 
factors differed by mother’s education level. Table 6 shows mean and standard 
deviation values of the factors, and one-way ANOVA results of the factors based 
on mother’s education level. The MANOVA results indicate that the variable 
mother’s education level has a significant effect on the EBQ factors [λ=0.98, F(15, 

4734)=2.73, p<0.01]. This result indicates that the scores derived from the linear 
components of BDE, BDA and BOT scores differ by mother’s education level. 
According to the results of ANOVA run to determine which dependent variable 
contributes to multivariate significance, BDE scores [F(5, 1717)=2.99, p<0.05] and 
BDA scores [F(5, 1717)=4.08, p=0.01] significantly differ by mother’s education lev-
el, while BOT scores [F(5, 1717)=1.44, p>0.05] have no significant difference. Ac-
cording to the results of the Tukey’s HSD test run to determine between which 
groups these differences lie, the group of participants with an illiterate mother 
( =3.94) has higher mean scores in the BDE factor compared to those with a 
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high school-graduate mother ( =3.75). The group with an illiterate mother, the 
group with a literate mother ( =3.25), and the group with a primary school- 
graduate mother ( =3.19) have higher mean scores in the BDA factor compared 
to those with a university-graduate mother ( =2.92) (Table 6).

Table 6. Distribution of EBQ scores by mother’s education level
Mother 
Education 
Level

n SD df F p difference

BDE

Illiterate 226 3.94 0.61

5-1717 2.99 0.01** Il-H

Literate 129 3.84 0.66
Primary School 605 3.87 0.60
Secondary 
School 276 3.79 0.70

High School 336 3.75 0.67
University 111 3.80 0.67

BDA

Illiterate 226 3.24 0.77

5-1717 4.08 0.00*
Il-U
L-U
P-U

Literate 129 3.25 0.70
Primary School 605 3.19 0.80
Secondary 
School 276 3.07 0.82

High School 336 3.10 0.81
University 111 2.92 0.90

BOT

Illiterate 226 2.74 0.71

5-1717 1.44 0.21 -

Literate 129 2.74 0.65
Primary School 605 2.69 0.63
Secondary 
School 276 2.61 0.67

High School 336 2.66 0.63
University 111 2.63 0.78

   *p<0.01, **p<0.05

A MANOVA was run to determine whether the participants’ scores in the EBQ 
factors differed by father’s education level. Table 7 shows mean and standard de-
viation values of the factors, and one-way ANOVA results of the factors based on 
father’s education level. The MANOVA results indicate that the variable father’s 
education level has a significant effect on the EBQ factors [λ=0.97, F(15, 4734)=3.35, 
p<0.01]. This result indicates that the scores derived from the linear compo-
nents of BDE, BDA and BOT scores differ by father’s education level. According 
to the results of ANOVA run to determine which dependent variable contributes 
to multivariate significance, BDE scores [F(5, 1717)=5.15, p=0.00] and BDA scores 
[F(5, 1717)=2.64, p<0.05] significantly differ by father’s education level, while BOT 
scores [F(5, 1717)=1.70, p>0.05] do not differ by father’s education level. According 
to the results of the Tukey’s HSD test run to determine between which groups 
these differences occur, the group with an illiterate father ( =4.00) and the 
group with a primary school-graduate father ( =3.93) have higher mean scores 
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in the BDE factor compared to those with a university-graduate father ( =3.74). 
Additionally, the group with a primary school-graduate father ( =3.93) has high-
er mean scores in the BDE factor compared to those with a high school-graduate 
father ( =3.79). The group with a primary school-graduate father ( =3.21) has 
higher mean scores in the BDA factor compared to those with a university-grad-
uate father ( =3.01) (Table 7).

Table 7. Distribution of EBQ scores by father’s education level
Father 
Education 
Level

n SD df F p difference

BDE

Illiterate 72 4.00 0.58

5-1717 5.15 0.00*
Il-U
P-U
P-H

Literate 94 3.87 0.66
Primary 
School 503 3.93 0.60
Secondary 
School 324 3.82 0.65

High School 434 3.79 0.66
University 296 3.74 0.67

BDA

Illiterate 72 3.76 0.80

5-1717 2.64 0.02** P-U

Literate 94 3.22 0.72
Primary 
School 503 3.21 0.83
Secondary 
School 324 3.17 0.77

High School 434 3.14 0.79
University 296 3.01 0.82

BOT

Illiterate 72 2.66 0.64

5-1717 1.70 0.132 -

Literate 94 2.65 0.67
Primary 
School 503 2.74 0.67
Secondary 
School 324 2.68 0.64

High School 434 2.67 0.65
University 296 2.61 0.69

   *p<0.01, **p<0.05

The correlation between the EBQ dimensions and academic achievement was 
analyzed using the Pearson correlation coefficient (Table 8). As seen in Table 8, the 
correlation coefficient was found to range from r=0.04 to r=0.15. Thus, a low pos-
itive correlation was found between the EBQ dimensions and academic achieve-
ment. The highest correlation was observed between academic achievement and 
the BDE dimension [r=0.15, p=0.00]. A lower positive significant correlation was 
also observed between academic achievement and the BDA dimension [r=0.09, 
p=0.00]. There was a positive but not statistically significant correlation between 
academic achievement and the BOT dimension [r=0.04, p>0.05].
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Table 8. Correlation results between epistemological beliefs and academic achievement
Academic Achievement

EBQ n r p
BDE 1261 0.15 0.00**
BDA 1261 0.09 0.00**
BOT 1261 0.04 0.22

     **p<0.01

DISCUSSION
The mean and standard deviation of pre-service physical education and sports 

teachers’ EBQ scores are as follows: 3.84±0.64 for the BDE dimension, 3.15±0.81 
for the BDA dimension, and 2.68±0.66 for the BOT dimension (Table 1). Consid-
ering that the scores range from 1 to 5 for all dimensions and the mean is 3, the 
BDE and BDA scores are above the mean and the BOT score is below the mean. 
This result indicates that the epistemological beliefs of pre-service physical ed-
ucation and sports teachers are naive in the BDE and BDA dimensions, while 
they have slightly more sophisticated and complex epistemological beliefs in the 
BOT dimension. As the EBQ suggests that dimensions are more or less indepen-
dent of each other, an individual can have sophisticated beliefs in one dimension 
and more naïve beliefs in another. In other words, an individual can believe in, 
on the one hand, the stability of knowledge, on the other hand, the complexity 
of knowledge. The variation in epistemological beliefs may result from multiple 
factors (e.g. mental development, age, family structure, the level of education, 
culture, gender, and the field of education). The variation observed in the pres-
ent study may also stem from such factors. Research on individualist, collectivist 
and transitional social structures (Dahlin & Regmi, 2000; Hofer & Pintrich, 1997) 
discusses that there may be different structural features related to epistemolog-
ical beliefs. Accordingly, research on university students from different cultures 
indicates that individualistic societies have more sophisticated epistemological 
beliefs than collectivist societies (Chan & Elliott, 2000; Youn, 2000). Considering 
that Turkey has a traditional and transitional social structure, it seems that cul-
ture, besides the other factors, also affects that the physical education students 
hold a moderate level of epistemological beliefs. Mental development, family in-
come, and other factors should not be ignored although more emphasis is placed 
on culture with respect to epistemological beliefs.   

According to the results of the analysis of the EBQ dimensions based on the 
variable gender, there is a statistically significant difference between male and fe-
male students in the BDE measuring beliefs in learning. However, the difference 
in male and female students’ mean scores is not statistically significant in the 
BDA and BOT dimensions (Table 2). Considering the students’ mean scores in the 
dimensions measuring beliefs in learning (BDE, BDA), they have naive epistemo-
logical beliefs. Considering the difference in the BDE dimension based on gender, 
male students have less naive epistemological beliefs than female students. Thus, 
compared to female students, male students believe much more that learning de-
pends on effort. The literature includes both studies showing that male students 
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have more sophisticated beliefs in the EBQ-BDE than female students (Erdem, 
Yılmaz, & Akkoyunlu, 2008) and studies showing that female students have more 
sophisticated epistemological beliefs than male students (Belet & Güven, 2011; 
Demirli, Türel, & Özmen, 2010; Enman & Lupart, 2000; Eroğlu & Güven, 2006; 
Özşaker et al., 2011).

  The analysis of the EBQ dimensions based on the variable age showed that 
there is a significant difference between age groups in the BDA and BOT dimen-
sions. However, the difference in the mean scores of age groups is not statistically 
significant in the BDE dimension (Table 3). Considering the BDA and BOT dimen-
sions where there are significant differences between age groups,  the students 
generally have a moderate level of epistemological beliefs; however, they hold 
more sophisticated epistemological beliefs in the BOT dimension compared to 
the BDA dimension. For both dimensions, older students hold more sophisticat-
ed epistemological beliefs than younger pre-service teachers. For both BOT and 
BDA dimensions, the group aged 21 and the group aged 22 and above hold more 
sophisticated epistemological beliefs than the group aged 19 and under and the 
group aged 20. Although the pre-service teachers have a moderate level of epis-
temological beliefs in both BOT and BDA dimensions, for the BDA dimension, the 
students of higher grade levels mostly hold the belief that learning can be devel-
oped depending on education or experience rather than the belief that learning 
depends on innate ability. And for the BOT dimension, they mostly hold the belief 
that knowledge changes depending on context rather than being an unchanging 
truth. The literature includes research reporting similar results that age has a 
decisive effect on epistemological beliefs (Eroğlu & Güven, 2006; Jehng, Johnson, 
& Anderson, 1993; Önen, 2011; Schommer, 1998). Accordingly, with the advanc-
ing age, an increase is observed in the belief that learning is not an innate ability 
but changeable over time, and in the belief that knowledge is not stable but has a 
complex structure changing depending on context.

The analysis of the EBQ dimensions based on grade level yielded statistically 
significant difference in three dimensions. Accordingly, the EBQ dimension re-
lated to beliefs in knowledge (BOT) are more sophisticated than the dimensions 
related to beliefs in learning (BDE and BDA) (Table 4). The students of higher 
grade levels have more sophisticated beliefs in all three dimensions where there 
are significant differences. For the BDA and BOT dimensions, fourth-grade stu-
dents have more sophisticated epistemological beliefs. For the BDE dimension, 
first-grade and fourth-grade students have more sophisticated epistemologi-
cal beliefs. Thus, first-grade students approach knowledge and learning from a 
more positivist perspective, while fourth-grade students believe, as a result of 
the knowledge and experience they have acquired through their education train-
ing,  that there is more than one truth and knowledge can be structured. Jehng, 
Johnson and Anderson (1993) surveyed graduate and undergraduate students 
and reported similar results. Accordingly, graduate students have more sophis-
ticated epistemological beliefs. Schommer (1993, 1998) also found that grade 
and education level have decisive influences on epistemological beliefs and dis-
cussed that senior students have more sophisticated epistemological beliefs than 
younger students.
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The results of the analysis of the EBQ dimensions based on the variable family 
income indicated statistically significant differences between the BDA and BOT 
dimensions. Accordingly, the students’ beliefs in knowledge (BOT) are more so-
phisticated compared to their beliefs in learning (BDA) (Table 5). For both di-
mensions where there are significant differences, the students with high family 
income have more sophisticated beliefs. For the BDA dimensions, the students 
with high family income believe that learning does not depend on innate abili-
ty but can be developed by education and experience. For the BOT dimension, 
the students with high family income mostly believe that knowledge changes 
depending on context. In her master’s thesis on the prediction of pre-service sci-
ence teachers’ epistemological beliefs, Ayaz (2009) also reported that the level of 
family income is among the predictors of the BDE and BDA dimensions.

The analysis of the EBQ dimensions based on mother’s education level showed 
statistically significant differences between the BDE and BDA dimensions, while 
the difference was not statistically significant in the BOT dimension. According 
to the analysis results, the students’ epistemological beliefs are more sophisti-
cated in the BDA dimension compared to the BDE dimension (Table 6). For both 
dimensions, the higher mother’s education level is, the more sophisticated the 
students’ epistemological beliefs are. For the BDE dimension, the students with 
high school-graduate mothers have more sophisticated epistemological beliefs; 
for the BDA dimension, those with university-graduate mothers have more so-
phisticated epistemological beliefs. The analysis of the EBQ dimensions based on 
father’s education level also showed statistically significant differences between 
the BDE and BDA dimensions, while the difference was again not statistically sig-
nificant in the BOT dimension. Accordingly, the students’ epistemological beliefs 
are more sophisticated in the BDA dimension compared to the BDE dimension 
(Table 7). Eroğlu and Güven (2006) found a statistically significant difference 
in university students’ epistemological beliefs based on father’s education lev-
el but not mother’s education level. Eroğlu and Güven (2006) reported that the 
difference based on father’s education level occurred in the BDA dimension and 
further noted that university students with primary school-graduate fathers 
had more sophisticated epistemological beliefs compared those with secondary 
school-graduate, high school-graduate, and university-graduate fathers. Yılmaz 
(2007) surveyed nursing students and reported that parents’ education level did 
not lead to a difference between students’ epistemological beliefs. Schommer 
(1990), however, discussed that family characteristics and family educational 
background had decisive effects on university students’ epistemological beliefs. 
Schommer (1993a) also noted that the higher parents’ educational level is, the 
less the students believe in learning that depends on ability. The results of the 
presents study run parallel with those reported by Schommer (1990, 1993a). 
Accordingly, students raised in families with higher educational background are 
often more individualistic in shaping their own thoughts or in taking responsibil-
ity; thus, they have more sophisticated epistemological beliefs.

The analysis of the EBQ dimensions based on academic achievement yielded 
a low positive correlation between academic achievement and the BDE and BDA 
dimensions, while no correlation was found between academic achievement and 
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the BOT dimension (Table 8). Accordingly, as BDE and BDA scores increased, ac-
ademic achievement scores also increased less but significantly. Since a high BDE 
score means a decrease in the belief that learning depends on effort (low epis-
temological belief), a significant correlation with academic achievement implies 
that the higher academic achievement is, the less the students believe in learning 
that depends on effort. Since a high BDA score means an increase in the belief that 
learning depends on ability (low epistemological belief), a significant correlation 
with academic achievement implies that the higher academic achievement is, the 
more the students believe in learning that depends on ability. Thus, the physical 
education and sports students’ academic achievement are more influenced by 
their belief that learning depends on ability rather than their belief that learning 
depends on effort. However, it should be noted that the correlation coefficient 
was quite low for the BDE and BDA where there are significant differences. Tüm-
kaya (2012) reported that university students’ academic achievement did not 
lead to a difference in all three dimensions of epistemological beliefs. Belet and 
Güven (2011) also reported no significant correlation between pre-service class-
room teachers’ epistemological beliefs and academic achievement. On the other 
hand, Schommer (1993b) emphasized that epistemological beliefs have decisive 
effects on GPA and further noted that students with naive epistemological be-
liefs have significantly lower GPA than those with sophisticated epistemological 
beliefs. In parallel with Schommer’s (1993b) research, Demirli et al. (2010) also 
found a significant correlation between academic achievement and the BDE di-
mension and reported that pre-service teachers with higher academic achieve-
ment believe much more that learning depends on effort compared to those with 
lower academic achievement.

CONCLUSION AND SUGGESTIONS
This study found that the physical education and sports students have a mod-

erate level of epistemological beliefs and their BDE and BDA scores are above 
the mean, while their BOT scores are quite below the mean. This result indicates 
that the physical education and sports students have naive epistemological be-
liefs in the BDE and BDA dimensions, while they have less naive epistemological 
beliefs in the BOT dimension. The analysis of the EBQ dimensions based on the 
variable gender showed a significant difference only in the BDE dimension. The 
students have naïve epistemological beliefs in the BDE and male students believe 
much more that learning depends on effort compared to female students. There 
are significant differences in the BDA and BOT dimensions based on the variable 
age. Accordingly, older students have more sophisticated epistemological beliefs. 
There are significant differences in all three EBQ dimension based on the vari-
able grade level. Students of higher grade levels have more sophisticated episte-
mological beliefs. The variable family income led to statistically significant differ-
ences in the BDA and BOT dimensions. Accordingly, students with higher family 
income have more sophisticated epistemological beliefs. The variables mother’s 
education level and father’s education level also led to statistically significant dif-
ferences in the BDE and BDA dimensions. Accordingly, the higher parents’ edu-
cation level is, the more sophisticated the students’ epistemological beliefs are. 



Academic Studies in Sport Sciences78

The academic achievement of physical education and sports students was much 
more influenced by their higher BDE scores rather than their BDA scores; how-
ever, the correlation coefficient was quite low. There is no significant correlation 
between the BOT dimension and academic achievement.

Considering that formal education practices have an important place in the 
development of students’ epistemological beliefs, great care should be taken to 
ensure an education setting free from rote-learning but focused on thought gen-
eration. There is a need for a student-centered setting that facilitates knowledge 
construction. Further research can investigate epistemological beliefs of physical 
education teachers and academics.
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