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The Study Approaches as The Predictors of Academic Self-Efficacy and
Teacher Efficacy: A Study in Pedagogical Formation Students

Mevliit Yildiz', Ender Senel?, Stileyman Can’

Abstract Keywords
Aim: This study aims to determine study approaches of students taking pedagogical formation Self-Efficacy,
from different departments, examine academic and teacher self-efficacy beliefs, find out the role Study Approaches,

Teaching,

of these factors in academic achievement and compare students in physical education and sport ) X
Physical Education,

and students in the different field.

Methods: 515 pedagogical formation students studying in the departments of physical education
and sport, history, mathematics, graphic, philosophy, painting, music, business, contemporary
Turkish dialects, Turkish philology, food and beverage management, biology, nutrition and
dietetics, aquaculture, physics, nursing, English philology, hospitality management and
sociology participated in this study. Academic self-efficacy scale, developed by Jerusalem and
Schwarzer (1981), adapted to Turkish by Yilmaz, Giirgay and Ekinci (2007) was used to
determine academic self-efficacy beliefs. Study Process Questionnaire, developed by Biggs,
Kember, and Leung (2001) and adapted to Turkish by Yilmaz and Orhan (2011) was used to
determine study approaches. Ohio Teacher Self-Efficacy Scale, developed by Tschannen-Moran
& Woolfolk-Hoy, adapted to Turkish by Baloglu and Karadag (2008), was used to determine
teacher self-efficacy beliefs. Collected data was analyzed in SPSS, path analysis in AMOS.
Results: Significant differences were found between genders regarding surface approach (SA)
and surface motivation (SM). A significant difference was found between genders regarding
academic self-efficacy. A significant difference was found between students according to their
general academic averages (GAA) regarding academic self-efficacy (ASE), teacher self-efficacy
(TSE) and study approaches (SA). Moreover, positive correlations were found between GAA,
deep approach (DA) and TSE while negative correlation was found between surface approach _ Article Info
(SA) and TSE, DA, GAA. Students in physical education and sports department reported higher iizzl‘igf }Zggggig
scores than the others regarding surface approach. Online Publifhe 4'15.09.2018
Conclusion: The analysis related to hypothesized model showed that study approaches had an

impact on general academic average that had a role in increasing academic self-efficacy,

correspondingly teacher self-efficacy beliefs increased. DOI: 10.18826/usecabd.424565

INTRODUCTION

Learning types and academic beliefs system are defined as factors contributing to academic achievement
(Cassidy & Eachus, 2000). The approaches of an individual toward learning, accordingly toward
studying, can have impacts on the processes and perceptions related to academic achievement. When
looked from the viewpoint of educational research, the most significant contribution to the
conceptualization process of the learning and studying approach has been made by Marton and Siljo
(1976) who developed the concepts of “deep and surface approaches.” While a student adopting deep
approach seeks meaning, interests the subject itself, tries to find a connection between ideas, the surface
approach is more about memorizing and the fear of failure (Juklova, Dolezalova, Vrabcova & Nowosad,
2015). Additionally, Entwistle and Waterson (1985), Ramsden (1988) have conceptualized “strategic
approach” which is related to a student’s purpose to have the possible high grade. Biggs (1999) stated,
“academic students will adopt a deep approach to learning in their major subjects, often despite their
teaching, while non-academic students are likely to adopt a deep approach only under the most favorable
teaching conditions.” The same student can display different approaches in different conditions
(Richardson, 2008). According to Richardson (2011), when students’ perception of academic
environment mediates the conxtectola factors having the impact on the approaches, there should be a
relationship between academic context and the study approaches.

In literature, there are some studies explaining the relationship between academic achievement and
approaches to learning and studying (Elliot, McGregor & Gable, 1999; Salamonson, Weaver, Chang,

The role and contributions of each authors as in the section of IISETS Writing Rules “Criteria for Authorship” is reported that: 1. Author: Contributions to the
conception or design of the paper, data collection, writing of the paper and final approval of the version to be published paper; 2. Author: Data collection,
preparation of the paper according to rules of the journal, final approval of the version to be published paper; 3. Author: Statistical analysis, interpretation of the
data and final approval of the version to be published paper;

"Faculty of Sports Sciences, Mugla Sitki Kocman University, Mugla/Turkey. mevlutyildizz@gmail.com, ORCID ID: 0000-0002-1910-0330

2Corresponding Author: Faculty of Sports Sciences, Mugla Sitki Kocman University, Mugla/Turkey. endersenel@gmail.com, ORCID ID: 0000-0001-6276-6704
3Faculty of Education, Mugla Sitki Kocman University, Mugla/Turkey. scan0767 @gmail.com, ORCID ID: 0000-0003-3150-7843

84



Int J Sport, Exer & Train Sci, 2018, Vol 4, Issue 3, 84-97 M. Yildiz, E. Senel, S. Can

Koch, Bhathal et al., 2013). Furthermore, there is evidence showing that the approaches to learning and
studying affect self-efficacy (Phan, 2007; Phan, 2011; Azzi, Casanova, Dantas & de Medeiros Maciel,
2011). Self-efficacy perception is related to the self-belief of the people for their abilities to establish
control over the events affecting their functioning and lives (Bandura, 1994). Self-efficacy judgments
are based on four fundamental sources of information including performance mastery experiences,
vicarious experiences, verbal persuasion and physiological states (Bandura, 1982, 1989). Influencing
self-efficacy judgment of an individual can bring success (Bandura, 1989). There are studies examined
self-efficacy beliefs of teacher candidates and teachers in Turkey (Adilogullari and Senel, 2014; Senel,
Adilogullari, and Ulucan, 2014). Correspondingly; academic self-efficacy perception must be related
to the perceptions and beliefs of the students’ abilities related to their academic lives.

The approaches to learning and studying that have the impacts on the students’ academic belief
systems or predicting these systems, directly and indirectly, play critical roles on the vocational
development of the students receiving education in the institutions training teachers. Accordingly, these
approaches can affect the students’ abilities related to the teaching profession. From this point of view,
it is essential to examine the predicting role of the approaches of teacher candidates on teacher efficacy
beliefs. This study aims to determine study approaches of students taking pedagogical formation from
different departments, examine academic and teacher self-efficacy beliefs, find out the role of these
factors in academic achievement and compare students in physical education and sport and students in
the different field. Based on the aim of this study, the following hypotheses were proposed

H1= Study approaches directly predict grade point average.

H2= Study approaches directly predict academic self-efficacy.

H3= Academic self-efficacy directly predicts teacher’s efficacy.

H4= Study approaches indirectly predict teacher efficacy via GPA.

H5= Study approaches indirectly predict teacher efficacy via academic self-efficacy.

METHOD

Participants
The students consisting the sample group were recruited among the students based on the condition to
carry on pedagogical formation courses in 2017-2018 educational season in Mugla.

Table 1. The demographical information and features of the participants

Variables Frequency Percent

Gender Female 318 61.7%
Male 197 38.3%
History 88 17.1%
Physical Education 104 20.2%
Math 8 1.6%
Graphic 7 1.4%
Painting 9 1.7%
Philosophy 5 1.0%
Music 2 0.4%
Business 14 2.7%
Contemporary Turkish Dialects 45 8.7%

Department Turkish Language and Literature 63 12.2%
Food & Beverage 21 4.1%
Biology 12 2.3%
Nutrition 1 0.2%
Aquaculture 2 0.4%
Physics 4 0.8%
Nursing 50 9.7%
English Language and Literature 10 1.9%
Hospitality Management 28 5.4%
Sociology 42 8.2%
Sophomore 4 0.8%

Academic Year — py: 4 oo 36 7.0%

&5
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Final year 375 72.8%
Graduate 100 19.4%
Between 0-2.00 20 3.9%
Between 2.01-2.50 148 28.7%
GPA Between 2.51-3.00 189 36.7%
Between 3.01-3.50 115 22.3%
Between 3.51-4.00 43 8.3%
Total 515 100

X(Age)=23.65, 5.d.=3.21

Data Collection

Ethical Considerations: Participants were informed about the aim and content of the study. The
participants were assured of their right to refuse to participate or to withdraw from the study at any time.
The participants were assured that their information and scores in the scale would be kept secret. After
accepting to complete the survey, the participnts were sent the document including the scales.

Academic Self-Efficacy: Academic Self-Efficacy Scale, developed by Jerusalem and Schwarzer
(1981), translated to Turkish by Yilmaz, Giir¢ay, and Ekinci (2007), was used to measure the students’
perception. The scale is one-dimensional and has seven items. Each item scaled between 1 (certainly
does not fit) — 4 (entirely fit for me). The internal consistency coefficient and confirmatory factor
analysis (CFA) results were shown in table 2. The fit indices of the Academic Self-Efficacy scale
showed a good fit (lacobucci, 2010; Hair, Black, Babin, Anderson & Tatham, 2010; Hu & Bentler, 1999;
Joreskog & Sorbom, 1986; Bentler, 1995; Steiger & Lind, 1980; Kline, 2016).

Table 2. The internal consistency coefficient and CFA results of the academic self-efficacy scale

Cronbach’s Alpha
Academic Self-Efficacy 0.60
CFA Fit Indices chi? df chidf GFI  AGFI TLI CFI SRMR RMSEA
29.22 10 2.92 0.95 0.98 0.94 0.97 0.03 0.06

The Study Approaches: The study approaches of students were found out by using The Study Process
Questionnaire, developed by Biggs, Kember, and Leung (2001), translated into Turkish by Yilmaz and
Orhan (2011). The scale has two subscales including surface and deep approaches. The surface approach
has two sub-dimensions including Surface Motivation and Surface Strategy. The deep approach also has
two sub-dimensions including Deep Motivation and Deep Strategy. The scale had 20 items and scaled
between 1(never or only rarely true of me) — 5 (always or almost always true of me). The internal
consistency coefficients and confirmatory factor analysis (CFA) results were shown in table 3. The fit
indices of The Study Process Questionnaire displayed a good fit (Iacobucci, 2010; Hair et al., 2010; Hu
& Bentler, 1999; Joreskog & Sorbom, 1986; Bentler, 1995; Steiger & Lind, 1980; Kline, 2016).

Table 3. The internal consistency coefficient and CFA results of the study process questionnaire

Cronbach’s Alpha
Deep Approach 0.75
Surface Approach 0.74
CFA Fit Indices chi? df chidf GFI  AGFI TLI CFI SRMR RMSEA
387.13 151 2.56 0.90 0.93 0.82 0.86 0.07 0.05

Perceived Teacher Efficacy: Perceived teacher efficacy of students was measured by using Ohio
Teacher Efficacy Scale, developed by Tschannen-Moran and Woolfolk-Hoy (2001), adapted to Turkish
by Baloglu and Karadag (2008). The Turkish form of the scale has five sub-scales including guidance,
behavior management, motivation, teaching skill, assessment, and evaluation. The scale has 24 items
scaled between 1 and 5. The internal consistency coefficients and confirmatory factor analysis (CFA)
results were shown in table 4. The fit indices of Ohio Teacher Efficacy Scale displayed a good fit
(Iacobucci, 2010; Hair et al., 2010; Hu & Bentler, 1999; Joreskog & Sérbom, 1986; Bentler, 1995;
Steiger & Lind, 1980; Kline, 2016).
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Table 4. The internal consistency coefficient and CFA results of Ohio Teacher Efficacy Scale

Cronbach’s Alpha
Guidance 0.78
Behavior management 0.75
Motivation 0.79
Teaching skill 0.70
Assessment and evaluation 0.47
Total scale 0.93
CFA Fit Indices chi? df chi/df GFI  AGFI TLI CFI SRMR RMSEA
554.85 240 2.31 0.89 0.91 0.92 0.93 0.04 0.05

Statistical analysis

The normality of the data was tested with Skewness and Kurtosis. Because the data showed normal
distrubiton, parametric tests were used. The analyses for demographic information of the participants
were done by using descriptive analysis. Independent #-test was used to analyze the differences between
genders, departments. Participants reported their grade point average between 0-2.00, 2.01-2.50, 2.51-
3.00, 3.01-3.50, and 3.51-4.00. Pearson Correlation test was used to analyze the relationship between
GPA, the study approaches, academic self-efficacy and teacher efficacy. The hypothesized models were
analyzed in AMOS by using path analysis.

RESULTS
Table 5. Gender differences regarding academic self-efficacy, study approaches, and teacher efficacy
Dimensions Subdimensions Female Male
(n=318) (n=197)
X SD. X S.D. t df p
Deep Motivation 318 0.68 3.08 0.75 1.658 513 0.098
Deep Strategy 3.26 0.68 328 0.70 -0.317 513 0.752
Study Surface Motivation 259  0.78 2.86 0.84 -3.707 513 0.000""
Approaches  Surface Strategy 3.06 0.71 3.13 0.72 -1.084 513 0.279
Deep Approach 322 0.61 3.18 0.65 0.754 513 0.451
Surface Approach 2.82 0.65 299 0.69 -2.815 513 0.005™
Self-Efficacy =~ Academic Self-Efficacy 2.95 049 3.04 048 -2.098 513 0.036"
Guidance 3.82 0.61 3.81 0.70 0216 513 0.829
Teacher Behavior Management 3.76 0.59 3.80 0.71 -0.568 513 0.570
Efficacy Motivation 3.91 0.62 3.88 0.69 0.589 513 0.556
Beliefs Teaching Skill 3.71 0.59 3.76 0.69 -0.740 513 0.460
Assessment & Evaluation 3.70 0.74 373 0.79  -0.465 513 0.642

Gender differences regarding academic self-efficacy, study approaches, and teacher efficacy was
shown in table 5. It was found that there were statistically significant differences between genders
regarding surface approach (p<0.01, t=-2.815) and surface motivation (p<0.001, t=-3.707). Male
students reported higher scores than females regarding surface approach and surface motivation. A
significant difference was found between genders regarding academic self-efficacy in favor of males.

Table 6. Differences between students in physical education and sports (PES) department and those in other
departments regarding academic self-efficacy, study approaches, and teacher efficacy

The
SR e
X SD. X S.D. t df D
Deep Motivation 3.12 0.64 3.15 0.72 0.398 513 0.712
Deep Strategy 3.29 0.59 3.26 0.71 -0.432 513 0.666
Surface Motivation 3.02 0.70 2.60 0.82 -4.875 513 0.000™"
Surface Strategy 3.26 0.61 3.04 0.73 -2.845 513 0.005™
Deep Approach 3.21 0.54 3.20 0.65 -0.029 513 0.977
Surface Approach 3.14 0.54 2.82 0.69 -4.476 513 0.000"
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Academic Self-Efficacy 3.08 0.49 2.96 0.49 -2.159 513 0.031"
Guidance 3.78 0.62 3.82 0.65 0.643 513 0.520
Behavior Management 3.77 0.66 3.78 0.64 0.183 513 0.855
Motivation 3.88 0.59 3.91 0.66 0.183 513 0.663
Teaching Skill 3.73 0.67 3.73 0.62 0.436 513 0.955

Assessment & Evaluation 3.64 0.82 3.73 0.74 1.027 513 0.305

The differences between students in physical education and sports department and those in the other
departments regarding academic self-efficacy, study approaches, and teacher efficacy were displayed in
table 6. Significant differences were found between students studying (or graduated from) in physical
education and sports department and those in the other examined departments regarding surface
motivation (t=-4.875, p<0.001), surface approach (t=-4.476, p<0.001) and academic self-efficacy (t=-
2.159, p<0.05). The students in physical education and sports department reported higher scores than
other students.

Table 7. Correlation coefficients, standard deviations, mean scores, and normal distribution values

n =515 X S.D. Skewness Kurtosis
1) GPA 3.02 1.00 0.218 -0.548
2) Deep Motivation 3.14 0.71 0.014 -0.016
3) Deep Strategy 3.26 0.69 -0.112 130
4) Surface Motivation 2.69 0.82 0.044 -0.412
5) Surface Strategy 3.08 0.72 -0.177 0.003
6) Deep Approach 3.20 0.63 -0.052 0.351
7) Surface Approach 2.89 0.67 -0.144 -0.118
8) Academic Self-Efficacy 2.99 0.49 -0.233 -0.237
9) Guidance 3.82 0.65 -0.360 0.054
10) Behavior Management 3.78 0.64 -0.211 -0.317
11) Motivation 3.90 0.65 -0.693 1.106
12) Teaching Skill 3.73 0.63 -0.197 -0.033
13) Assessment & Evaluation 3.71 0.76 -0.333 -0.112
GPA DM DS SM SS DA SA ASE GU BM MOT TS AE

1) GPA 1

2) DM 0266 1

3) DS 0.211**  0.630™ 1

4) SM -0.165™ -0.215™ -0.190™ 1

5) SS -0.039  0.063 0.018 0.542™ 1

6) DA 0.265™ 0.905™ 0.900™ -0.225™ 0.045 1

7) SA -0.121™ -0.097" -0.106" 0.894™ 0.860** -0.112" 1

8) ASE 0.204™ 0.354™ 0.299"™ -0.045 0.075 0.362" 0.013 1

9) GU 0.130* 0.277°" 0.280™ -0.121™ 0.133" 0.308" -0.003 0.333" 1

10) BM 0.104" 0.241™ 0.248" -0.091" 0.123" 0.270" 0.010 0.331™ 0.808™ 1

11) MOT  0.136™ 0.258™ 0.249™ -0.105" 0.143™ 0.281" 0.012 0.32170.816™ 0.756™ 1

12) TS 0.082 0.265™ 0.271" -0.043 0.131"" 0.297" 0.044 0.333"0.783" 0.749" 0.709" 1

13) AE 0.137 0.238" 0.270™ -0.066 0.072 0.281"" -0.002 0.298™ 0.653™ 0.606™ 0.620" 0.653"" 1

The GPA was codded between 1 (Between 0-2.00), 2 (Between 2.01-2.50), 3 (Between 2.51-3.00), 4 (Between 3.01-3.50), 5 (Between 3.51-
4.00), *p<0.05, **p<0.01

Table 7 displays the correlation coefficients, standard deviations, mean scores, and normal
distribution values. GPA positively correlated with deep motivation (r=0.266, p<0.05), deep strategy
(r=0.211, p<0.05), deep approach (r=0.265, p<0.05), academic self-efficacy (r=0.204, p<0.05), guidance
(r=0.130, p<0.05), behavior management (r=0.104, p<0.05), motivation (r=0.136, p<0.05), assessment
& evaluation (r=0.137, p<0.05); it negatively correlated with surface motivation (r=-0.165, p<0.05) and
surface approach (r=-0.121, p<0.05). Deep approach positively correlated with academic self-efficacy
(r=0.362, p<0.05), guidance (1=0.308, p<0.05), behavior management (r=0.270, p<0.05), motivation
(r=0.281, p<0.05), teaching skill (r=0.297, p<0.05), assessment & evaluation (r=0.281, p<0.05).
Academic self-efficacy positively correlated with guidance (=0.333, p<0.05), behavior management
(r=0.331, p<0.05), motivation (r=0.321, p<0.05), teaching skill (r=0.333, p<0.05), assessment &
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evaluation (1=0.298, p<0.05). The correlations between the variables were found to be low according to
Taylor (1990).

Figure 1. Deep and surface study approaches as predictors of teacher efficacy and academic self-efficacy (Model

1)
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Figure 1 represents the model 1 hypothesizing that deep and surface approaches predict GPA and
academic self-efficacy, directly and indirectly, academic self-efficacy via GPA. It is also hypothesized
that GPA predicts academic self-efficacy directly and teacher efficacy indirectly via academic self-
efficacy. The analysis revealed that the hypothesis that surface approach predicted academic self-
efficacy directly was statistically insignificant. This path was removed from the model, and the analysis
was calculated again for the new model (model 1.1).

Figure 2. Model 1.1
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The regression directions and standardized regression coefficients were displayed in figure 2. Table
8 shows the fit indices and estimations for model 1.1. As it is seen in table 8, the fit indices show that
the model has a good fit.
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Table 8. The fit indices and estimations for model 1.1

Mediator/ Estimates Standard C.R. p Direct Indirect

Modeator Error Effect Effect
Surface Approach > GPA -0.092 0.063 -2.163 p<0.05 -0.092 -
Deep Approach > GPA 0.254 0.067  5.967 p<0.001 0.254 -
Deep Approach > Academic Self-Efficacy 0.331 0.033  7.817 p<0.001 0.331 0.030
GPA > Academic Self-Efficacy 0.116 0.021  2.749 p<0.01 0.116 -
Academic Self-Efficacy > Guidance 0.333 0.055  8.010 p<0.001 0.333 -
Academic Self-Efficacy > Behavior Management 0.331 0.054  7.964 p<0.001 0.331 -
Academic Self-Efficacy > Motivation 0.321 0.055  7.679 p<0.001 0.321 -
Academic Self-Efficacy > Teaching Skill 0.333 0.053  8.013 p<0.001 0.333 -
Academic Self-Efficacy > Assessment & Evaluation ~ 0.298 0.065  7.068 p<0.001 0.298 -
Deep Approach ASE Guidance - - - p<0.05 - 0.110
Deep Approach ASE Behavior Management - - - p<0.05 - 0.109
Deep Approach ASE Motivation - - - p<0.05 - 0.106
Deep Approach ASE Teaching Skill - - - p<0.05 - 0.110
Deep Approach ASE Assessment & Evaluation - - - p<0.05 - 0.098
Deep Approach GPA+ASE Guidance - - - p<0.05 - 0.009
Deep Approach GPA+ASE  Behavior Management - - - p<0.05 - 0.009
Deep Approach GPA+ASE Motivation - - - p<0.05 - 0.009
Deep Approach GPA+ASE Teaching Skill - - - p<0.05 - 0.009
Deep Approach GPA+ASE  Assessment & Evaluation - - - p<0.05 0.008
GPA > Guidance - - - p<0.05 - 0.035
GPA > Behavior Management - - - p<0.05 - 0.039
GPA > Motivation - - - p<0.05 - 0.037
GPA > Teaching Skill - - - p<0.05 - 0.039
GPA > Assessment & Evaluation - - - p<0.05 - 0.039
Surface Approach > Academic Self-Efficacy - - - p<0.05 - -0.011
Surface Approach GPA+ASE Guidance - - - p<0.05 - -0.003
Surface Approach GPA+ASE  Behavior Management - - - p<0.05 - -0.004
Surface Approach GPA+ASE Motivation - - - p<0.05 - -0.003
Surface Approach GPA+ASE Teaching Skill - - - p<0.05 - -0.004
Surface Approach GPA+ASE  Assessment & Evaluation - - - p<0.05 - -0.004

Fit Indices
Model 1.1 chi* df  chi¥df GFI AGFI TLI CFI  SRMR RMSEA
39.76 16 2.48 0.95 0.98 0.97 0.98 0.06 0.05

While surface approach negatively predicted the GPA by approximately 9% (R?=-0.092, p<0.05),
deep approach positively predicted the GPA by approximately 25% (R*=0.254, p<0.05). It was found
that deep study approach directly predicted academic self-efficacy by about 33% (R?*=0.331, p<0.05),
indirectly by almost 3% via the GPA. It was seen that the GPA positively predicted academic self-
efficacy by about 12% (R*=0.116, p<0.05). Academic self-efficacy positively and directly predicted
guidance (R?*=0.333, p<0.05), behavior management (R?=0.331, p<0.05), motivation (R?>=0.321,
p<0.05), teaching skill (R*=0.333, p<0.05), assessment and evaluation (R?=0.298, p<0.05) by
approximately 33%, 33%, 32%, 33%, and 33%, respectively.

Deep approach indirectly and positively predicted guidance, behavior management, motivation,
teaching skill, and assessment and evaluation by about 11%, 10%, 10%, 11%, and %9 respectively, via
academic self-efficacy. Deep approach indirectly and positively predicted guidance, behavior
management, motivation, teaching skill, and assessment & evaluation by about 0.09%, 0.09%, 0.09%,
0.09%, and 0.08%, respectively, via GPA and academic self-efficacy. GPA indirectly and positively
predicted guidance, behavior management, motivation, teaching skill, and assessment & evaluation by
about 3%, 4%, 4%, 4%, and 4%, respectively, via academic self-efficacy. Surface approach negatively
and indirectly predicted academic self-efficacy by about 1% via GPA. Surface approach negatively and
indirectly predicted guidance, behavior management, motivation, teaching skill, and assessment &
evaluation by about 0.03%, 0.04%, 0.03%, 0.04%, and 0.04%, respectively, via academic self-efficacy
and the GPA.
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Figure 3. Deep study approach as the predictor of teaching efficacy and academic self-efficacy (Model 2)

M

Guidance

ALl

,33 Behavior
@ Managment

10

14

Academic Motivation

Self-Efficacy

Deep
Approach

ALl

Teaching
Skill

03

Assessment &
Evaluation

Figure 3 shows the model 2 hypothesizing deep approach predicted both academic self-efficacy
and the GPA directly. It was hypothesized that deep approach indirectly predicted academic self-efficacy
via GPA and teacher efficacy via GPA and academic self-efficacy. The fit indices and estimations for
model 2 were shown in Table 9.

Table 9. The fit indices and estimations for model 2

Mediator/ Estimates Standard CR. p Direct Indirect
Moderator Error Effect Effect
Deep Approach > GPA 0.265 0.067  6.220 p<0.001 0.265 -
Deep Approach > Academic Self-Efficacy 0.331 0.033  7.817 p<0.001 0.331 0.031
GPA > Academic Self-Efficacy 0.116 0.021  2.749 p<0.01 0.116 -
Academic Self-Efficacy > Guidance 0.333 0.055 8.010 p<0.001 0.333 -
Academic Self-Efficacy > Behavior Management 0.331 0.054  7.964 p<0.001 0.331 -
Academic Self-Efficacy > Motivation 0.321 0.055  7.679 p<0.001 0.321 -
Academic Self-Efficacy > Teaching Skill 0.333 0.053 8.013 p<0.001 0.333 -
Academic Self-Efficacy > Assessment & Evaluation ~ 0.298 0.065  7.068 p<0.001 0.298 -
Deep Approach ASE Guidance - - - p<0.05 - 0.110
Deep Approach ASE Behavior Management - - - p<0.05 - 0.109
Deep Approach ASE Motivation - - - p<0.05 - 0.106
Deep Approach ASE Teaching Skill - - - p<0.05 - 0.110
Deep Approach ASE  Assessment & Evaluation - - - p<0.05 - 0.098
Deep Approach GPA+ASE Guidance - - - p<0.05 0.010
Deep Approach GPA+ASE  Behavior Management - - - p<0.05 0.010
Deep Approach GPA+ASE Motivation - - - p<0.05 0.009
Deep Approach GPA+ASE Teaching Skill - - - p<0.05 0.010
Deep Approach GPA+ASE  Assessment & Evaluation - - - p<0.05 0.009
GPA > Guidance - - - p<0.05 - 0.035
GPA > Behavior Management - - - p<0.05 - 0.039
GPA > Motivation - - - p<0.05 - 0.037
GPA > Teaching Skill - - - p<0.05 - 0.039
GPA > Assessment & Evaluation - - - p<0.05 - 0.039
Fit Indices
Model 2 chi* df chi¥df GFI AGFI TLI CFI1 SRMR RMSEA
33.88 10 3.38 .94 .98 .93 .98 0.06 0.03

Deep approach directly and positively predicted the GPA by approximately 26% (R?=0.265,
p<0.05). Deep approach predicted academic self-efficacy directly by about 33% (R*=0.331, p<0.05) and
indirectly by almost 3%. The GPA directly and positively predicted academic self-efficacy by about
12% (R?*=0.116, p<0.05). Academic self-efficacy positively and directly predicted guidance (R?=.333,
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p<0.05), behavior management (R?=.331, p<0.05), motivation (R?=.321, p<0.05), teaching skill
(R*=.333, p<0.05), assessment & evaluation (R?=.298, p<0.05) by approximately 33%, 33%, 32%, 33%,
33%, respectively. Deep approach indirectly and positively predicted guidance, behavior management,
motivation, teaching skill, and assessment & evaluation by about 10%, 10%, 10%, 11%, 9%,
respectively, via academic self-efficacy. Deep approach indirectly and positively predicted guidance,
behavior management, motivation, teaching skill, and assessment & evaluation by about .09%, .09%,
.09%, .09%, .08%, respectively, via GPA and academic self-efficacy. GPA indirectly and positively
predicted guidance, behavior management, motivation, teaching skill, and assessment & evaluation by
about 3%, 4%, 4%, 4%, 4%, respectively, via academic self-efficacy.

Figure 3. Surface study approach as the predictor of teaching efficacy and academic self-efficacy (Model 3)
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Figure 3 displays the model hypothesizing the surface approach as the predictor of teacher efficacy
and academic self-efficacy (model 3). The analysis revealed that the hypothesis that surface approach
predicted academic self-efficacy directly was statistically insignificant. This path was removed from the
model, and the analysis was calculated again for the new model (Model 3.1).

Figure 4. Model 3.1
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In model 3.1, it was hypothesized that surface approach predicted the GPA directly and academic
self-efficacy indirectly via the GPA, and surface approach predicted teacher efficacy indirectly via GPA
and academic self-efficacy. The fit indices and estimations for model 3.1 were given in Table 10.
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Table 10. The fit indices and estimations for model 3.1

Mediator/ Estimates Standard CR. p Direct Indirect

Moderator Error Effect Effect
Surface Approach > GPA -0.121 0.065 -2.756 p<0.01 -0.121 -
GPA > Academic Self-Efficacy 0.204 0.021  4.723 p<0.001 0.204 -
Academic Self-Efficacy > Guidance 0.333 0.055  8.010 p<0.001 0.333 -
Academic Self-Efficacy > Behavior Management 0.331 0.054  7.964 p<0.001 0.331 -
Academic Self-Efficacy > Motivation 0.321 0.055  7.679 p<0.001 0.321 -
Academic Self-Efficacy > Teaching Skill 0.333 0.053  8.013 p<0.001 0.333 -
Academic Self-Efficacy > Assessment & Evaluation  0.298 0.065  7.068 p<0.001 0.298 -
Surface Approach GPA Academic Self-Efficacy - - - p<0.05 - -0.025
Surface Approach GPA Guidance - - - p<0.05 - -0.007
Surface Approach GPA Behavior Management - - - p<0.05 - -0.008
Surface Approach GPA Motivation - - - p<0.05 - -0.008
Surface Approach GPA Teaching Skill - - - p<0.05 - -0.008
Surface Approach GPA  Assessment & Evaluation - - - p<0.05 - -0.008
GPA > Guidance - - - p<0.05 - 0.061
GPA > Behavior Management - - - p<0.05 - 0.068
GPA > Motivation - - - p<0.05 - 0.065
GPA > Teaching Skill - - - p<0.05 - 0.068
GPA > Assessment & Evaluation - - - p<0.05 - 0.068

Fit Indices
Model 1 chi* df  chi¥df GFI  AGFI TLI CFI1 SRMR RMSEA
10.73 11 0.97 0.98 0.99 1.00 1.00 0.02 0.00

Surface approach directly and negatively predicted the GPA by approximately 12% (R*=-0.121,
p<0.05). The GPA directly predicted academic self-efficacy by about 20% (R?=0.204, p<0.05).
Academic self-efficacy directly and positively predicted guidance (R?=.333, p<0.05), behavior
management (R>=0.331, p<0.05), motivation (R*=0.321, p<0.05), teaching skill (R*=.333, p<0.05),
assessment & evaluation (R?=.0298, p<0.05) by about 33%, 33%, 32%, 33%, 30%, respectively. Surface
approach directly and negatively predicted academic self-efficacy by approximately 2% via the GPA.
Surface approach indirectly and negatively predicted guidance, behavior management, motivation,
teaching skill, and assessment & evaluation by about 0.07%, 0.08%, 0.08%, 0.08%, and 0.08%,
respectively, via the GPA and Academic Self-Efficacy. The GPA positively and indirectly predicted
guidance, behavior management, motivation, teaching skill, and assessment & evaluation by about 6%,
7%, 6%, 7%, and 7%, respectively, via academic self-efficacy.

DISCUSSION

In this study, students’ study approaches were examined as the predictors of academic self-efficacy and
teacher efficacy. The roles of the GPA and academic self-efficacy were also examined. The estimates
of model 1.1 showed that surface approach decreased the GPA while deep approach increased it. Deep
study approach increased academic self-efficacy directly and indirectly via the GPA. Academic self-
efficacy belief increased the teacher efficacy beliefs. Moreover, deep approach affected teacher efficacy
via academic self-efficacy. Based on these results, it can be deduced that the teacher candidates adopting
deep study approach will have higher GPA. Accordingly, their academic self-efficacy perceptions will
increase, and these students will feel more efficient about being teachers.

The GPA increased teacher efficacy perception via the academic self-efficacy. It is possible to say
that the students having higher in GPA will believe their abilities related to academic tasks and subjects.
This belief will increase the perceived teacher efficacy. The results of the model 1.1 showed that the
students adopting surface approach would have lower scores in the GPA, accordingly the perception
that increases when having deep approach would decrease. The students having surface approach may
feel that they are insufficient in academic subjects such as exams, homework, and projects. This
perception may affect teacher efficacy negatively. Model 2 hypothesizing that deep study approach
affected the GPA directly, predicted academic self-efficacy both directly and indirectly, affected teacher
efficacy indirectly via academic self-efficacy revealed that these hypotheses were accepted. Schunk and
Pajares (2002) stated that the peer group could affect academic self-efficacy. Pajares (1996) suggested
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that self-efficacy had an important role in predicting academic self-efficacy beliefs. According to
Zimmerman (2000), efficient students will have the high level of academic achievements.

When the estimates of model 1.1 and model 2 were compared, it was seen that the impact of deep
approach on the GPA, academic self-efficacy and teacher efficacy remained almost the same. When
model 1.1 and model 3.1 were compared, the estimates related to surface approach displayed changes.
The regression coefficient between the GPA and the surface approach was -.092, this value was found
to be -.12. While the negative indirect effect of surface approach on academic self-efficacy via the GPA
was found to be -.011, this effect was -.025 in model 3.1. The regression coefficient between the GPA
and academic self-efficacy was found to be .11 while this value was .20 in model 3.1. In model 3.1, the
direct effect of a surface approach on the GPA and an indirect effect on academic self-efficacy increased
when compared with those in model 1.1. This effect was negative in each model. The direct effect of
the GPA on academic self-efficacy and indirect effect on teacher efficacy increased in model 3.1. Based
on these comparisons, it can be said that deep study approach reduces the negative effects of surface
approach on academic self-efficacy and the GPA. It can be deduced that the role of the GPA is essential
in the self-efficacy belief (academic and teacher efficacy) level of a student who is more likely to adopt
the surface approach. The increment of the effect of the GPA on academic self-efficacy and teacher
efficacy in the situation in which surface approach exists and deep approach does not exist can be shown
as the most fundamental reason for this deduction. The fit indices of the models showed that the models
had a good fit (Iacobucci, 2010; Hair et al., 2010; Hu & Bentler, 1999; Joreskog & Sérbom, 1986;
Bentler, 1995; Steiger & Lind, 1980; Kline, 2016).

Kember et al. (1995) have found a positive correlation between GPA and surface approach while
there are studies indicating the relationship between interinsic motivation and deep approach (Entwistle
& Ramsden, 2015). It was suggested that the individuals, having higher scores in deep approach,
perceived studying as personal development, saw learning as a target while surface approach was related
to a perception of a way leading to achieve kind of quality rather than understanding the instructional
subject (Cassidy & Eachus, 2000). Phan (2007) revealed that academic self-efficacy was a determinant
of the academic performance. There are studies showing similar results in the literature (Pajares &
Johnson, 1996; Pajares & Miller, 1994, 1995). Moreover, there are results indicating that self-efficacy
has a mediator role between the relations of academic performance, surface and deep approaches
(Pajares & Kranzler, 1995; Pajares, Miller, & Johnson, 1999; Pajares & Valiante, 1997; Phan, 2007).

In this study, statistically significant differences were found between genders regarding surface
approach (p<0.05, t=-2.815) and surface motivation (p<0.05, t=-3.707). Male students reported higher
scores than females in surface motivation and approach. While some studies reported gender differences
regarding the approaches to learning and studying (Cano, 2005; Pajares & Johnson, 1996; Pajares &
Miller, 1994; Smith & Miller, 2005; Biggs, 1987; Dart, Burnett, Purdie, Boulton-Lewis, Campbell &
Smith, 2000; Senel, Yeniyol, Kéle & Adilogullari, 2014), some stated there was no gender difference
(Phan, 2007).

CONCLUSION

The results showed that deep study approach improved academic self-efficacy and teacher efficacy,
increased academic achievement. Conversely, surface approach affected academic achievement
negatively and decreased academic self-efficacy and teacher efficacy. The implications to change the
study approaches of teacher candidates for adopting a deep approach to study and learning will have
positive impacts on their academic and vocational development. The approaches of the students can be
affected by various factors like teaching environment (Lizzio, Wilson & Simons, 2002). Surface and
deep approaches have impacts on habitual behaviors, understanding, reflection, and academic
performance (Phan, 2007). Kaye and Brewer (2013) stated that the grad students having formal
instructions related to teaching had higher levels of teacher efficacy. Tuchman and Isaacs (2011) found
similar results. It can be concluded that study approaches affect a various academic system. Bandura
(1986) asserts that self-efficacy has an effective role in the human agency. Instructional designers,
developers, and educationist should consider the approaches of students, the role of self-efficacy in
human development. This study provides the information to work on changing surface behaviors and
approaches of the students to educate efficient students. This study also shows the importance of
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academic-self-efficacy and GPA to educate efficient teachers. With this aspect, educators can consider
the ways of changing study approaches of the students.

RECOMMENDATIONS

This study is limited to the theoretical framework. These models should be tested with educational
implications. The students in teacher education departments can be included in future studies. Including
pedagogical formation students at different universities can expand the sample group. This study was
conducted with a quantitative approach. Mix model methods and experimental studies can be conducted
in the future.
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Abstract Keywords
Aim: In recent years, the methods of analysis of data science have started to be used frequently Talent selection,
in talent selection in sports and the evaluation of athletes. Based on the motor and physical Classification,

measurements of the future athletes, determining which sport branch they are prone to is  Support Vector Machines
important in terms of training and resource planning. Within the scope of this study, it was aimed
to propose a classification system to determine which sports branches the participants are suitable
for, based on motor and physical measurements.

Material and Methods: Measurements of height, arm span, body weight, 20-meter sprint test,
vertical jump height, 1 kg medicine ball throw, back strength, hand grip strength, flexibility test
and standing long jump values were recorded with the contribution of 1240 participants who are
9 years old. Afterwards, grouping procedures were carried out with classification methods based
on Support Vector Machines (SVM). Radial based functions are used as kernel functions of
SVM. The results of evaluations made by consulting expert opinion beforehand were accepted
as actual values, compared with the classification results and the performances of the classifiers
were calculated. Within the scope of this study, participants were classified into four as rapidity
branch (E), strength branch (F), height branch (G) and other group (H).

Results: The accuracy values of classification of support vector machines were found ranging Publication Info
from 96% to 100% in each class, and 98% in average. Minimum value of sensitivity was found Received: 23.08.2018
to be 93% while it was 99% in maximum. On the other hand, precision varied between 92% and Accepted: 01.10.2018
100%. Online Published: 03.10.2018

Conclusion: In the light of the information provided, successful classification of the test dataset
using the the model that is formed by the training dataset, points out a possible high classification

accuracy of big test datasets even in the use of a small dataset in the training phase. DOI:10.18826/useeabd 454938

INTRODUCTION

Given that the sport contributed much to the individual and the society, it is an undeniable fact that it
has become a social need requiring persistence. It is thought that directing athletes to the branches where
they can use the features they have at a young age in the most appropriate way is the most fundamental
and the most important step in their achievement, in order for them to achieve success in the sports
branch they are involved in. In studies of talent selection, a framework that is the golden standard in
practice has not been established until ten years ago (Vaeyens, Lenoir, Williams & Philippaerts, 2008).
"Sports talent" usually refer to the individuals who are thought to have a high degree of predisposition
or a particular tendency for sports efficiency due to hereditary or later gained behavioral conditions
(Karl, 2001). While trainers of elite athletes see themselves as experts when their knowledge and skills
they gained in their branches are enriched with their experiences, sports scientists have a strong belief
that only the measurements carried out can represent reality (Buekers, Borry & Rowe, 2015). These two
ideas should be blended for success in sports. In recent studies, qualitative and numerical methods are
used in the literature to determine the position of the players for the team game. Based on numerical
methods, Bayesian networks, Decision trees and k-nearest neighbors have been shown to achieve high
accuracy in making decision by eliminating personal prejudices (Razali, Mustapha, Yatim & Aziz,
2017). The mental, physical and technical skills of the players are taken into account and the players'
states in different positions are classified with 98% of accuracy. The trainer was provided with a system
with which he could quantitatively measure the strengths of the players, and it was thought to support
him in deciding. As a matter of fact, a test scale was developed by bringing it into the use of 20 trainers
in order to evaluate the system qualitatively and 80 per cent of the users found the system usable. In a
recent study, relation between performance and anthropometric measurements obtained from young
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wheelchair basketball players were investigated and the sitting height and functional ability were found
to be correlated with performance (Cavedon, Zancanaro & Milanese 2015).

Today, advances in computer science have facilitated the processing of large-scale data and
accelerated the information extraction. In a recent study carried out by Woods, Veale, Fransen,
Robertson & Collier (2018), players were classified in terms of their positions according to their
technical abilities. In their study, 12 game positions of 4 Australian elite football players were classified
using three separate analyzes, and achieved a maximum accuracy rate of 70 per cent in the analysis
results. All these developments can be considered to be a sign of the importance of the talent orientation
decision support system in directing the players to the branches.

Artificial Neural Networks (ANN) as a part of machine learning strategy was implemented to
perform the prediction of sports results (Bunker & Fadi, 2017). The prediction of results regarding to
horse races, (Davoodi & Khanteymoori, 2010) and the results of rugby and soccer matches (McCabe &
Trevathan, 2008) were computed by the use of previous data in ANN.

Within the scope of this study, classification results were achieved by comparing the values
obtained with the application of the classification techniques which accept the parameters including the
physical and motor characteristics as input to the trainer views. The grouping of the athlete candidates
based on their abilities was carried out according to the trainer's view, and grouped by using Support
Vector Machines.

In the materials and methods section, information is provided about how motor properties are
gathered and the classification method being applied. The findings section contains the results of the
classification method applied. Finally, the discussion section includes the comparison of the
classification findings with the literature.

METHODS

Physical parameters

In order to train and test the classification methodology, the participants' measurements include height,
arm span, body weight, 20-meter sprint test, vertical jump height, 1 kg medicine ball throw, back
strength, hand grip strength, flexibility test and standing long jump tests.

Height was measured by using tape measure with the help of a tape sticked to the wall. The athletes,
without shoes, put their heels together and lean on the tape measure, and the arms are hanging freely on
their sides. The back, hips, back of the head and heels stand upright verging to the vertical scale. The
subject stands by first taking a deep breath and in this position the ruler is brought to the top of the head
and the hair is compressed sufficiently and the measurement is noted (Cosan, Demir & Mengiitay, 2002)
The subject leans on the wall, arms are stretched parallel to the floor and back of the hand touches the
wall; while in this position, the arm span parameter was calculated with the help of a tape measure by
measuring the distance between the middle fingers of the right and left arms (Cosan et al.) Body weight
(kg) is known to be strongly related to muscle mass. In some other sports branches, the basic force is
predominant (Giindiiz, 1997). The 20 m sprint (secs) is a 20 meters flat track that is precisely measured
and its start and finish lines are clear. The starting position is standing. The subject starts when he is
ready and tries to complete the 20-meter course as soon as possible. When they start, the photocell works
and when they reach the end zone, the photocell stops. They run twice and the best rating is taken into
account (Kamar, 2003). An amount of chalk enough to leave a mark on the wall is applied on the middle
finger of the athlete for the vertical jump height measurement (cm), and he touches vertically the highest
point where the arm can reach, beneath the jumping platform. This part is taken as the zero point and its
difference with the highest point is determined as the jump test. At the moment of jump, the subject
stands at the tip of the toe as the knee is slightly twisted. With a sudden movement, the vertical legs
bounce and the arms are lifted up to the highest point that he can touch on the marking platform. The
distance between the marking part and the jump height gives the jump value. The measurement is taken
twice and the best attempt is recorded (Cosan et al.). For 1 kg medicine ball throw (m), the athlete tries
to throw a medicine ball weighing 1 kg, with both hands over the head, as far away as possible from
where he stands. The athlete takes his position just behind the starting line and one step ahead. It is not
allowed to run at the moment of throwing. By bending his body backwards, the subject can obtain the
necessary acceleration for the throw. The medicine ball should be thrown using both hands. The test
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score is the recording of the throwing distance in meters and centimetres. The best score obtained at the
end of two trials is recorded (Kamar). For back strength measurement, the subject stands on the
dynamometer platform with his back straight, his head upright and his knees tight. While grasping the
bar, the right-hand palm faces the body and the back of the left hand faces the body and the chain is
adjusted to form the intended uprightness. The subject pulls the bar strongly upwards using the back
muscles, without bending backwards. The shoulders move backwards during pulling. Prior to the
movement, the subject should bend his body forward very mildly, with his head held upright. The needle
of the dynamometer stops at the point where the maximum is reached. Two trials are carried out with a
minute interval. For the hand grip strength test, the hand grip measure is usually adjusted in a way that
the subject can use easily. The hand length can be measured with a caliper and the value found can be
used for the optimal grip size. The subject stands upright, his arms are on his side. The dynamometer is
held on the side, in a parallel position to the body. The dynamometer is squeezed as strongly as possible
without moving the arm. Generally, 3 trials are carried out with 1-minute intervals, for both hands (Ozer,
2006). For the flexibility test, the subject is seated on the floor and the sole of the foot is rested against
the test stand in an upright position. Leaning forward from the body, the knees being straight, the hands
being held ahead, the subject reaches forward as far as he can. He waits for two seconds before stretching
forward or backward. The test is repeated twice and the higher value is accepted (Tamer, 1991). For
standing long jump, tape measure is sticked onto a flat ground. The athlete is positioned behind the
starting line. Tips of the athlete's toe take a relaxed standing position behind the starting line. Tips of the
subject's toe should be behind the starting line. With the command heard, the subject pulls the arms
backwards and tries to jump as far as possible from the starting line. The distance between the starting
line and the nearest heel of the athlete to this line is recorded as the score. Two trials are performed and
the best rating is recorded in cm (Kamar)

Participants

This study involves the measurement values of 9-year-old students who participated in the study
voluntarily within the scope of the project called "Talent Identification in Sports and Sports Orientation",
conducted jointly by Gaziosmanpasa District Governorate, Gaziosmanpasa Municipality,
Gaziosmanpasa District Directorate of National Education and Gaziosmanpasa Youth Services and
District Directorate of Sports in the province of Gaziosmanpasa, Istanbul. This study received ethical
approval from Ethics Committee of Institute of Health Sciences of Marmara University dated
08.01.2018 and by decision no 2018-13. In the scope of the study, data from 4183 participants were
collected between 2015 and 2017 and all participants were divided into four different groups according
to the expert trainers' opinions. These groups were characterized as height, strength, rapidity, and other.
The number of members of the groups was 310, 314, 444 and 3115, respectively. Since the number of
participants included in the last group is very high compared to other groups and it can bring about bias
in classification performance, it is necessary to equalize the number of participants in the groups. This
can be done in two different ways. Increasing the number of participants in the group with the smallest
number of members can be considered as a solution, but it does not seem practical in the context of this
study. On the other hand, another method is to select participants from the other groups by random
sampling, equal to the number of members in the group with the smallest number of members. Within
the scope of this study, 310 participants from each group were randomly selected, and a total of 1240
participants' data were selected for use. 60% of these participants were used to train classifiers, and the
remaining 40% were used for testing purposes. Thus, the samples of 186 participants belonging to each
group were used for the training of classifiers, while the samples of 124 participants were used for testing
purposes.

Classification with Support Vector Machines: Support vector machines, as a supervised learning
method, perform multiclass classification process and all possible binary classifications, and complete
the classification process by using the knowledge of which classes each training data belongs to the
most. Support vector machines use hyperplanes to reduce the classification error by dividing training
data belonging to two classes so that data is farthest from each other. In this study, classification process
was applied in Phyton environment. SVC from the Scikit library was used to implement classifier.
Radial basis kernel was used in SVM.
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Classifier Performance Metrics: The performance of the classifier is evaluated with precision,
sensitivity, accuracy, f-score and support parameters by looking at the number of correct and incorrect
measurements. Table 1 represents the confusion matrix for four classes.

Table 1. Definitions of confusion matrix belonging to multi-class classifier
True: Class E  True: Class F True: Class G

True: Class H

Predicted: Class E True False 2-> 1 False 3-> 1 False 4-> 1
Predicted: Class F False 1->2 True False False
Predicted: Class G False 1-> 3 False True False
Predicted: Class H False 1-> 4 False False True

When Table 1 is examined, the correct classification is observed as diagonal elements. In addition,
while the columns show the correct classes, the lines represent the predicted classes. Accuracy is the
ratio of the sum of the numbers getting to the diagonal elements to the sum of the numbers of the
elements appearing in all the cells. The ratio of the diagonal element on a column to the sum of the
elements on that column is called the accuracy parameter of that class. Precision is the ratio of the
number of correctly predicted data, which are called true positives, to the data determined incorrectly to
be in that class, which are called false positives. False positives are also referred to as type 1 error in
statistics. The ratio of true positives to the sum of true positives and false negatives is defined as recall/
sensitivity. False negative is the state of mistakenly identifying a faulty condition.

Sensitivity criterion and precision criterion, when evaluated separately, are not sufficient for us to
get meaningful comparison outcome. In order to obtain the correct result, the parameter defined as the
weighted harmonic mean of precision and sensitivity is called F-score. It is obtained when twice the
product of sensitivity and precision parameters is divided by the sum of the sensitivity and precision
parameters. The number of elements per class is indicated by the support parameter.

RESULTS

The accuracy values of the SVM reached to 98% in average over the classes. The classification
evaluation parameters achieved the values close to %100 which is an indicator of the high performance
classification. Results of the SVM was summarized in Figure 1 and Table 2. In Figure 1. the relationship
between the true positive and false positive values was drawn. The dotted black line represent the
random classification performance. As seen from Figure 1., for each class, accuracy values were 100%,
99%, 98% and 96%, respectively.

Figure 1. Support vector machines classification scores
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Table 2 Decision support tree classification technique test data confusion values

Variables E F G H

Precision 1 0.99 0.98 0.92

Recall 0.97 0.99 0.93 0.98

F1-score 0.99 0.99 0.95 0.95

Support 116 126 130 124
CONCLUSION

The popularity of sports throughout the world has increased, ensuring more focus on the performance
of the athletes. Unless the physical characteristics of the athletes are not suitable for the sport branch
they are in, their performance will not reach adequate levels (Aydos, 1991). In individual and team
sports, athletes must have body structures that are in accordance with the characteristics of the branch
in order to reveal their physiological, physical and motoric properties. In these conditions, it is necessary
to select athletes considering the needs of the branches. The properties required by various sports
branches differ. Badminton sports, for instance, require sudden moves in every direction, bounces and
sudden changes of direction (Sharif, George & Ramlan, 2009). Since Badminton is a sport involving
speed, talent, mobility, reaction and aesthetics, badminton athletes should have good reaction, jumping
strength and speed, and they should have a slim body structure. It is believed that if the badminton player
has a good level of speed in terms of performance, this will provide a significant advantage for the
elbowroom in the court to reach from the midcourt to the corners and from the corners to the center
point (Omosegoard, 1996). Athletics, which is another branch, embodies distance, time and height. The
runners represent the fight against time, the jumps against the distance, and the throws against the height
(Caligkan, 2013). The height criteria of the athletes have a direct effect on performance in some sports
branches, but they also affect performance indirectly in some other branches (Gilindiiz, 2005). The
anthropometric feature and jumping capacity of the volleyball player is an important factor directly
affecting the performance of the team (Clarke, 1975). In branches such as volleyball and handball, it is
a visible feature that athletes are tall, as well as having low body fat percentage. It is thought that it
provides an important advantage in defensive and offensive positions in basic technical and tactical
games (Pehlivan, 1997). According to the International Amateur Wrestling Federation (FILA), wrestling
is defined as a struggle for supremacy between two individuals, without the use of any tool, on a mattress
in a designated size, with the use of techniques, skills, powers and mind and within a framework of rules
(Ocal, 2007). In addition, wrestling is a sport that makes progress depending on the strength of the body
to a large extent (Cicioglu, Kiirk¢ii, Eroglu & Yiiksel, 2007). Boxing is one of the fighting sports in the
world that requires a high level of power and has a complex structure due to its dynamic and static
characteristics (Mitchell, Willams & Reter, 1999). Boxing workouts provide the athlete with a major
improvement in physical and physiological characteristics, including aerobic power, muscle strength
and endurance, hand eye coordination and flexibility, rapidity and reflexes. In order to be able to exhibit
high performance in the football field, it is considered that if the athletes have a high level of explosive
speed and durability in terms of physical properties, and if their motor skills are blended with
anthropometric properties, it is an inevitable success (Figueirdo, Gongalves & Coelho, 2009; Vaeyens,
Malina, Janssens, Van Renterghem, Bourgois, Vrijens et al., 2006). In a high-level soccer match, it was
measured that the professional footballers covered approximately 10 km of the total distance they had
during the game with an intensity close to anaerobic threshold, at a maximal heart rate (80-90%) (Stolen,
Chamari, Castagna, & Wisloff, 2005) Football is a sports branch where aerobics and anaerobic loads
are used intensively, intermittent rests are present, and performance is created by speed, agility,
flexibility, mobility, coordination and muscular endurance (Akgiin, 1994). In terms of its technical
properties, judo is a defensive art that does not show resistance to the reaction of the opponent, and even
uses opponent's strength to defeat the opponent himself (Manfred, 1979). One of the most important
factors in the basketball branch is the height. By measuring the height of the athlete, a number of
predictions can be made for his height in the future. Evaluating the athlete's parents' height also
contributes positively to the estimates (Magill, 1989). Looking at the studies above, speed, strength,
height, coordination and endurance characteristics are needed for each sport branch. However, when the
needs of the branches are examined, the priority order of these properties is constantly changing. In line
with this need, we can classify sport branches as rapidity branches, strength branches and height
branches.

102



Int J Sport, Exer & Train Sci, 2018, Vol 4, Issue 3, 98-104 H.K. Usta, N. Usta, A.D. Duru, H.B. Cotuk

Metodologically, there is a limited usage of classical statistical tests in the talent grouping studies
since the datasets being used have high inter parameter correlation as well as high number of parameters
(Till, Ben, Jones, Cobley, Morley, O'Hara et al., 2016).

In a recent study, a binary classification study was performed for a group soccer group. The groups
were designed as selected players and non-selected players. Based on their perceptual and cognitive
parameters, high classification level was reported (93.7%) (O’Connor, Larkin & Mark 2016). However,
in our study, more groups were used and better evaluation scores were achieved. Within the scope of
this study, participants were classified into four as rapidity branch (E), strength branch (F), height branch
(G) and other group (H). The classification accuracy of support vector machines varied from 96% to
100% in each class, and 98% in average. In the light of the information provided, it has been observed
that the support vector machines have achieved the high performance. The model formed using the
training set, classified the dataset which has not been used in the training with a high accuracy points
out a possible high classification accuracy of big test datasets even in the use of a small dataset in the
training phase.

CONCLUSION and RECOMMENDATIONS

The classification to an increased number of class is going to be enhanced by the use of physiological
and psychological parameters in the training dataset. The fact that classifier techniques use a knowledge
gained from existing data to create a decision support system will make it easier to introduce a model
that will contribute to the talent selection. In future studies, it is aimed to classify data belonging to
different age groups and to test systems with larger number of samples.
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SCUBA Dalislarinin Solunum Fonksiyonlarina Akut Etkisi

Bengiisu Mirasoglu', Sahin Ozen?, Samil Aktas’,

Ozet

Anahtar Kelimeler

Amag: Dalis, solunan gaz yogunlugunun artisi, soguk ve kuru hava soluma, immersiyonun
etkisi, oksijen toksisitesi, kabarciklarin akcigerlerde filtrasyonu gibi nedenlerle solunum
fonksiyonlarinda degisikliklere yol agmaktadir. Bu degisiklikler daha ¢ok az sayida
profesyonel dalgici ilgilendiren derin ve 6zel dalislarda incelenmistir ve ¢ogunlukla uzun
stireli etkiler aragtirilmistir. Giliniimiizde milyonlarca insamin giderek artan bir yogunlukla
katildign SCUBA dalislar1 hakkinda aragtirma ise oldukca azdir. Bu g¢alismada kisa siire
yapillan SCUBA dalislarimn  solunum fonksiyonlari iizerine etkilerinin incelenmesi
amaglanmaktadir.

Materyal ve Yontem: Bu calisma Beden Egitimi Yiiksek Okulu 6grencilerinin 5 giinliik
dalis egitimleri sirasinda 49’u erkek 24’1 kadin 73 sporcu tizerinde yiiriitiilmiistiir. Bes giin
boyunca her giin sabah daliglardan once ve aksam tiim daliglar tamamlandiktan sonra
solunum fonksiyon testleri yapilmistir. Dalig verileri dalis bilgisayarlari ile toplanmistir.
Caligma sonunda solunum parametrelerinde giinliik ve donemlik degisimler incelenmistir.
Bulgular: Olgiimler boyunca solunum parametrelerinden hacim degerlerini ilgilendiren FVC
ve FEV, degerlerinde anlamli degisiklikler saptanmamustir. Akim hizlarim ilgilendiren PEF
degerleririnde bes giin boyunca anlaml bir degisiklik olmazken FEF,s.75’in bes giin boyunca
azalma egiliminde oldugu ve bu azalmanin dalislarin son giinii anlamliik kazandig:
gOrilmiistiir.

Sonuglar: Kisa siireli SCUBA dalislarmin akciger kapasitelerinde degisiklige sebep olmadigi
ancak kiiclik hava yollarinda daralmaya yol agabilecegi gosterilmistir. Ardistk SCUBA
daliglariin kisa doénemde etkisinin arastirildigi caligma olmamasi nedeni ile bu sonug
olduk¢a 6nemlidir. Etkilerin gegici olup olmadigi ve dalis derinlikleri ya da siireleri gibi
faktorlerle iliskisinin arastirlmasi i¢in ileri caligmalar gereklidir.
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Akciger hacmi,
Akim hizlar,
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Acute Effects of SCUBA Diving on Respiratory Functions

Abstract

Keywords

Aim: Diving causes changes in respiratory functions due to increase in density of the
breathing gas, inhaling cool and dry air, immersion effect, oxygen toxicity, bubble filtration
through lungs. These changes were studied only in deep and specialized dives which are
performed mostly by professional divers and generally long term effects of diving on lungs
were analyzed. Studies about SCUBA dives that became an interest to millions of people
lately are scarce. The aim of this study is to evaluate the effects of short-term SCUBA diving
on respiratory functions.

Methods: This study was conducted on 73 School of Sports Training students (49 male, 24
female) during a five day diving course. Respiratory function tests were carried out daily
before morning dives and after afternoon dives for five days. Diving data were collected by
dive computers all through the study period. At the end of the course, daily and periodic
changes in respiratory parameters were investigated.

Results: It was found that FVC and FEV, values which are related to lung volumes did not
change significantly all through the dives. No significant change was observed in PEF values,
as FEF»s.75s values decreased through five days and the difference was significant on the fifth
day.

Conclusion: This study showed that short term SCUBA diving does not affect lung volumes
but it may cause an obstruction in the small airways. This result is important due to there are
not any studies that evaluate acute effects of consecutive SCUBA dives. Further studies are
needed to investigate whether the effects are temporary and their relationship with factors
such as dive or durations.
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GIRIS

Dalis insan fizyolojisinde pek c¢ok degisiklie sebep olmaktadir. Bunlarin basinda da solunum
sisteminde olusan degisiklikler gelir. Dalis sirasinda akcigerler, artmis oksijen parsiyel basincina, daha
yogun, soguk ve kuru bir solunum gazina (¢ogu kez hava), artmis solunum yiikiine ve dekompresyon
sirasinda olusan mikro kabarciklara maruz kalir. Bu faktorler solunum fonksiyonlari lizerindeki uzun
ve kisa donem etkileri merak uyandiran bir konudur.

Dalisin solunum fonksiyon parametreleri {lizerine etkileri konu alan pek c¢ok kesitsel (cross-
sectional) ve boylamsal (longitudinal) arastirma yapilmistir. Bu calismalarin ¢ogu profesyonel
dalgiglar ve askeri dalgiglar iizerinde yiiriitiilmiis ve dalisin bu bireyler iizerinde etkilerini incelemis ve
karsilastirmistir (Sames, Gorman, Mitchell, Zhou, 2018; Voortman, Van Ooij, van Hulst ve dig.,
2016). Bunlarin diginda tek dalisin etkileri satlirasyon daliglart gibi ¢ok derin ve uzun dalislarda
aragtirilmistir (Thorsen, Segadal, Stuhr ve dig., 2006). Ayrica az da olsa serbest dalisin etkilerini
aragtiran ¢aligmalar da vardir (Diniz, Farias, Pereira ve dig., 2014). Bu calismalarin bir kismi bazi
acilardan celiskili sonuclar ortaya koysa da genel olarak daligin solunum {izerine uzun dénemde hafif
fakat belirgin bir etkisi bulundugu ve bu etkinin yasla birlikte artarak emeklilik doneminde
belirginlestigi gosterilmistir. Bu degisikliklerin ¢ogu hafiftir ve dalgicin yasam kalitesini etkilemez
ancak ilerleyen donemlerde dalgicin sonraki sagligmi etkileme riski her zaman vardir (Tetzlaff,
Thomas, 2017).

Ote yandan diinyada yapilan dalislar agirhikli olarak sportif ve eglence amaghdir. Bunlara
donanimli dalis ya da SCUBA (Self Contained Underwater Breathing Apparatus) daligt ismi
verilmektedir. Bu dalislar, etkisi arastirilmis olan dalis gruplarina gore pek ¢ok agidan (derinlik, siire
ve yapildigr ortam) oldukca farklidir. Sportif dalicilarin sayisi son yillarda askeri ve profesyonel
dalgiglarla kiyaslanamaz sekilde artmistir (Participation in recreational diving report, 2015). Meslege
baslamadan ve basladiktan sonra da diizenli araliklarla saglik kontroliinden gecen bu dalgiclarin aksine
sportif dalicilar i¢in hi¢bir tibbi kontrol zorunlulugu yoktur. Bu sayede hicbir kisitlama olmaksizin her
yas grubundan, her tiirli hastalif1 olan birey dalis yapabilmektedir. Tiim bunlara ragmen sportif
daliglarin solunum fonksiyonlari iizerine etkileri arastirilmamistir. Bu c¢alismada kisa siireli SCUBA
daliglarmin solunum fonksiyonlar1 iizerine etkisi ve bu etkilerin dalis parametreleri ile iliskisinin
aragtirilmasi amaglanmagtir.

MATERYAL ve YONTEM

Calisma Istanbul Universitesi, istanbul T1p Fakiiltesi Etik Kurulu’nca goriisiilmiis ve 2439 sayili karari
ile onaylanmustir.

Calisma grubu ve dalis plani

Calisma, Marmara Universitesi, Spor Bilimleri Fakiiltesi dalis kuliibiiniin 2013 Haziran’da diizenledigi
dalis gezisi sirasinda yiiriitiildii. Olgiimler dalis gezisine katilmis olan ve hepsi elit atlet dgrenciler ile
yapildi. Tamami en az Tiirkiye Sualti Sporlar1 Federasyonu (TSSF) 1 yildiz belge sahibi olan
ogrencilerin bir kismui dalig seviyelerini gelistirmek {izere egitim almakta iken bir kismi da egitim
vermekteydi. Ogrencilere calisma hakkinda bilgi verilerek yazili onamlari alindi ancak beklenen
sonuglar aciklanmadi. Caligma, tiniversite kuliiplerinin rutin dalis egitimlerine yonelik olarak
planlandigindan, dalis tiirti, dahs sikligi, dalis derinligi vs gibi konularda herhangi bir uyar1 yapilmadi,
degisiklik oOnerilmedi. Daliglarda tam donanimli SCUBA malzemeleri islak elbise ile birlikte
kullanildi. Tiim 6grencilerin benzer dalis malzemesi ve 1slak elbise gkullanmasi saglandi. Dalig
yapilan dénemde su sicakligi 18-23 °C arasinda degismekteydi. Tiiplerin dolumunda kullanilan
kompresdriin bakimi ve filtresinin degisimi dalis yapilan donemden hemen 6nce yapilmisti.

Dalislar sirasinda her dalict sol koluna Suunto marka D9tx (Finlandiya) model dalis bilgisayar1
takt1. Her giiniin sonunda dalis bilgisayarlarinda saklanan dalis bilgileri, cihazin kendine ait bilgisayar
programini tagtyan bir diziistii bilgisayarina yiiklendi. Dalis bilgisayarindan her 10 saniyede bir elde
edilen derinlik ve zaman verileri; ylizeyi terk ile yiizeye varig arasinda gecen siire (Toplam Dalis
Zamani, TDZ); dalinan en fazla derinlik (Maksimum Derinlik, MD) elde edildi.

Solunum Fonksiyon Testi Ol¢iimleri

Dalicilarda bes giin boyunca sabah dalisa baglamadan 6nce solunum fonksiyon testi 6l¢iimleri yapildi.
Bu olglimler her giin son dalis bitiminden sonra en geg bir saat iginde tekrarlandi. Solunum fonksiyon
testi dlgiimlerinde Schiller marka SP-1 model spirometre (Baar, Isvigre) kullanildi. Cihaz her sabah ilk
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Ol¢timden Once kalibre edildi. Solunum fonksiyon testi parametrelerinden “hacim” degerlendirmeleri
icin FVC (zorlu vital kapasite) ve FEV| (1. Saniye zorlu ekspirasyon hacmi) parametreleri dl¢iildii.
Solunum foksiyonlarinin “akim” &zelliginin degerlendirilmesi igin ise PEF (ekspirasyon tepe akim
hiz1), ve FEFs.5 (zorlu ekspirasyon ortas1 akimi-%25-75) parametreleri kullanildi. Dalis yapilan
bolgede ve tekne lizerinde gergeklesmesi imkansiz bulunan DLCO o6l¢iimleri ve egzersiz kapasitesini
degerlendirecek Ol¢iimler caligmamiza katilamamuigtir.

istatiksel Analiz

Solunum fonksiyon testi parametrelerinin her biri i¢in tiim katilimeilara ait bes giinlitk dalis 6ncesi ve
sonras1 Olciimler ve dalis bilgisayarindan saglanan dalisa iliskin veriler Microsoft Excel 2016
programina aktarilarak islendi. Demografik bilgiler ve her bir parametrenin giinliik degerleri ortalama
ve standart sapma (SS) olarak verildi. Istatistik degerlendirme, MedCalc istatistik programi
kullanilarak yapildi. Verilerin normal dagilim gosterdigi Kolmogornov-Smirnov testi ile gosterildi.
Istatiksel analiz i¢in demografik verilerin ve dalis bilgilerinin karsilastiimasinda bagimsiz drneklem t-
testi ve ki kare testi, parametrelerin giinliik degerlerinin karsilastirilmasinda tekrarli 6l¢iimler Anova
testi kullanildi. Tiim karsilagtirmalarda istatistik agidan anlamlilik p<0,05 diizeyinde kabul edildi.

BULGULAR

Genel ozellikler: Calismaya 49’u erkek (%67,12), 24’0 kadin (%32,88) 73 elit sporcu katildi.
Katilimcilarin yas ortalamasi 25,1+6,1 yil, boy ortalamasi 176,2+7,7 cm ve viicut agirligt 75,5+15,9
kg idi. Daliglar sirasinda 15 katilimei egitmen olarak gorev aldi. Egitmenlerin 4’ kadin (%16,7) 11’1
erkek (%22,4) idi. Egitmenler ve 6grenciler arasinda cinsiyet dagilimi yoniinden istatiksel bir fark
saptanmadi. (p=0,569) Katilimcilarin dalig bilgileri Tablo 1°de verilmistir.

Tablo 1. Calismaya dahil edilen katilimcilarin demografik 6zellikleri ve dalis bilgileri

KADIN (n=24) ERKEK (n=49)

Egitmen 4 (%16,7) 11(%22,4)
Yas (y1l) 22,7+3.4 26,3 +6,8
Boy (cm) 168,9 £ 6,5 179,8 £5,3
Viicut agirhg (kg) 59,6 £6,2 85,6 £12,6
Giinliik dahs sayisi1 24+0,7 2,5+0,5

Giinliik maksimum derinlik (mt) 21,7+3,4 22,6 £5,7
Giinliik toplam dahs zamam (dk) 742+7,3 76,6 £ 6,4

Calismaya katilan erkekler kadinlardan istatiksel olarak daha yash (p=0,017), daha uzun (p<0,0001),
ve daha agir (p<0,0001) idi. Kadin ve erkek kartilimcilar arasinda egitmen orani agisindan fark
olmamakla beraber her iki grubun giinlik dals sayilari, dalinan maksimum derinlikleri ve dalis
zamanlar1 benzer saptandi. (Sirasi ile p=0,486; 0,489; 0,155) Dalis performanslar agisindan kadin ve
erkek katilimeilar arasinda fark yoktu.

Solunum fonksiyonlart
Her bir parametre i¢in tiim katilimcilarin her giin dalis dncesi ve sonrasi 6l¢limlerini igeren tablolar ve
bu degerlerin karsilastirma sonuglarini igeren tablolar ilave materyal olarak sunulmustur.

FEV;: Sabah ve aksam oOl¢timleri karsilastirildiginda, degerlerde giinliik artma ya da azalma olmakla
birlikte hi¢bir giinde anlamli farklilik saptanmadi. (Tiim giinler i¢in p=1,000). (Tablo 2) Bes giin
boyunca dlgiilen tiim FEV, degerleri birbirleri ile karsilastirildiginda, birinci giin dalig sonrasi 6l¢iimde
artig sonrasinda dalgali bir seyir ile azalma izlendi. (Sekil 1) Birinci giin dalis sonrasi dlgiilen FEVy; 3.
giin dalig 6ncesi (p=0,008), 4. giin dalig dncesi ve sonras1 (p=0,014 ve 0,041) ve 5. giin dalig 6ncesi ve
sonrast (p=0,037 ve 0,032) dlgiilenlerden anlamli sekilde fazla idi. Ayrica 2. giin dalis 6ncesi FEV ile
3. glin dalis oncesi FEV, arasinda anlamli fark (p=0,03) saptandi. Yine de besinci giin sonunda
ulagilan deger baslangi¢ degeri ile karsilagtirildiginda anlamli azalma saptanmadi. (p=1,000) (Tablo 4)
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Sekil 1: FEV degerlerinin giinliik dalis 6ncesi ve sonrast degisimleri. do: dalis 6ncesi; ds: dalig sonrasi, L: litre

4,5

4,45 =g FEV1
4,4 -

4,35
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4,25 W
4,2

4,15 T T T T T T T T T )
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Dalis giinleri

Tablo 2. Bes giin boyunca 6dlgiilen FEVi1, FVC ve FEVI/FVC degerlerinin giinliik dalis 6ncesi ve dalig

sonrasi ortalamalar1 ve giin i¢i degisimlerinin karsilagtirmalari. L: litre

FEV: (L) FVC (L) FEV/FVC

Dalis Dalis Dalis Dalis Dalis Dalis

Oncesi  Sonrasi Oncesi  Sonrasi Oncesi  Sonrasi
Gin 1 434+0,84 444+081 1,000 518+1,04 543102 0,087 083+0.13 0.82+0,08 1,000
Gin2 4,39+0,78 4,37+0,85 1,000 5,21+0,97 5,28+1,06 1,000 0,85+0,07 0,83+0,09 1,000
Giin3 427+0,82 429+0.87 1,000 516+1,03 5,18+110 1,000 0,83+0,08 0.84+0,09 1,000
Gin4 4,2840,86 4,28+0,82 1,000 5,21£1,02 5,24+1,03 1,000 0,83+0,09 0,82+0,08 1,000
Giin5 426+0.89 425+085 1,000 5.17+1,07 5,18+1.01 1,000 0814013 0.82+0,08 1,000

FVC: Sabah ve aksam Ol¢timleri karsilastirildiginda, degerlerde giinliik artma ya da azalma olmakla
birlikte hi¢bir giinde anlamli farklilik saptanmadi. (Birinci giin p=0,087, diger giinler icin p=1,000).
(Tablo 2) Bes giin boyunca olgiilen tiim FVC 6l¢iimleri birbirleri ile karsilastirildiginda, birinci giin
dalis sonras1 dl¢limde artis sonrasinda dalgali bir seyir ile azalma izlendi. (Sekil 2) Birinci giin dalis
sonrast FVC degeri, 2. giin dalis 6ncesi (p=0,031); 3 giin dalis 6ncesi ve sonrasi (p=0,008 ve 0,029); 4.

giin dalis 6ncesi (p=0,001) ve 5. giin dalig dncesi ve sonrasi (p=0,005 ve 0,01

1) 6l¢iimlerinden anlamli

olarak daha yiiksek saptandi. Besinci giin sonunda 6lgiilen deger ile baslangi¢ degerleri arasinda ise

anlamli bir fark yoktu. (p=1,000) (Tablo 4)

Sekil 2: FVC degerlerinin giinliik dalis 6ncesi ve sonrasi degisimleri. do: dalis 6ncesi; ds: dalig sonrasi, L: litre

4 N\
— \
¢ \E—/)
Dalis giinleri
a=@=G{in 1do efll=G(in 1ds == G{in 2 dO a=G(in 2 ds =ie=Glin 3 do
=@=G{in 3ds Gin 4 do Gun 4 ds Gin 5do6 Gun 5ds
g J
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FEVY/FVC: Sabah ve aksam Olciimleri karsilagtirildiginda, degerlerde giinliik artma ya da azalma
olmakla birlikte hi¢bir giinde anlamli farklilik saptanmadi. (Tiim giinler ig¢in p=1,000). (Tablo 2) Bes
giin boyuncaki tim FEV/FVC oranlan birbirleri ile karsilastirildiginda ise dalgali bir seyir
izlemekteydi. (Sekil 3) En yiiksek oran ikinci giin dalis dncesi 6l¢iildii ancak bu sadece 1. giin dalig
sonrasi, 4. giin dalis sonras1 ve 5. giin dalig sonrasi oranlardan istatiksel olarak fazla idi. (sirasi ile
p=0,0001; 0,025; 0,008) Diger 6l¢iimlerde istatiksel olarak anlamli artma ya da azalma saptanmadi.
Baslangic degeri ile besinci giin dalig sonrasi orani arasinda da anlamli bir degisiklik saptanmadi.
(p=1,000) (Tablo 4)

Sekil 3: FEV1/FVC oraninin giinliik giinliik dalis 6ncesi ve sonrasi degisimleri. do: dalis dncesi; ds: dalis sonrasi

0,86

== FEV1/FVC
0,85

. p AN
0,83 ‘\/ \
0,82

0,81

0,8

0179 T T T T T T T T T 1
Gin 1do6 Gin1lds Giin2dd Glin2ds Gin3do Gin3ds Giin4dd Glin4ds Gun5do Gin5ds

PEF: Dalis oncesi ve dalig sonras1 dlglilen PEF degerlerinin bes giin boyunca anlamli bir degisiklik
gostermedi (tlim gilinler i¢in p=1,000) (Tablo 3). Giinliikk karsilastirmalar yapildiginda ise dalgali bir
seyir goriilmekle beraber hicbir 6l¢iim arasinda istatistiksel agidan anlamli bir farki bulunmadi (tiim
Olctimler i¢in p>0,05). (Sekil 4) Besinci giin dlglimleri ile baslangi¢ Ol¢iimii arasinda da istatistik
acidan fark bulunmamaktaydi (p=1,000). (Tablo 4)

Sekil 4: PEF degerlerinin giinliik dalis 6ncesi ve sonrast degisimleri. do: dalis 6ncesi; ds: dalis sonrasi; L: litre;

S: saniye
L/s
Dalis giinleri
. J
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Tablo 3. Bes giin boyunca 0lgiilen PEF ve FEF2s.75 degerlerinin giinliik dalis dncesi ve dalis sonrasi
ortalamalar ve giin i¢i degisimlerinin karsilagtirmalari. L: litre

PEF FEF2575
Dalis Oncesi  Dalig Sonrasi p Dalis Oncesi Dalis Sonrasi p
Giin 1 8,36£1,99 8,47+2,01 1,000 4,72+1,27 4,64+1,30 1,000
Giin 2 8,53+1,94 8,4912,0 1,000 4,74£1,40 4,59+1,37 1,000
Giin 3 8,40+1,96 8,52+1,83 1,000 4,50+1,29 4,46+1,46 1,000
Giin 4 8,21+2,0 8,34£1,86 1,000 4,52+1,42 4,41£1,29 1,000
Giin 5 8,3242,1 8,26+1,92 1,000 4,43+1,33 4,32+1,27 1,000

FEF>s.;5: Sabah ve aksam Olciimleri karsilastinldiginda, dalis Oncesi Olglimleri hep sonrasi
Olciimlerden daha yiiksek olmakla birlikte higbir giinde anlamli farklilik saptanmadi. (Tiim giinler i¢in
p=1,000) (Tablo 3) Bes giinliik dl¢iimler degerlendirildiginde FEF degerlerinde sadece 2. giin dalis
oncesi bir artis olurken diger giinlerde diizenli bir azalma egilimi oldugu goriildii. (Sekil 5) Istatiksel
olarak anlamli azalma ise birinci giin dalis Oncesi ile 4. ve 5. giin dalis sonrasi (p=0,022 ve 0,0008); 2.
giin dalig oncesi ile 4. Giin dalis 6ncesi (p=0,005) ve yine 4. ve 5. gilin dalis sonras1 (p=0,016 ve
p<0,001) ol¢iilen degerlerde saptandi. Baslangic ile son giin degerleri arasinda yukarida belirtildigi
iizere anlaml diisiis vardi. (Tablo 4)

Sekil 5. FEF2s5.75 dlgtimlerinin bes giinliik dalis dncesi ve sonrasi degisimleri. do: dalis 6ncesi; ds: dalis sonrast;
L: litre; s: saniye

FEF)I:JI:

4,8
—4—FEF

4,7

4,6

O A
v
4,5

I/s \A
4,4
4,3 \

4,2

4,1 T T T T T T T T T 1
Gin 1d6 Glin 1 ds Gin 2 d6 Glin 2 ds Gin 3 d6 Giin 3 ds Glin 4 d6 Gin 4 ds Giin 5 d6 Gun 5ds

Dalis giinleri

Tablo 4. Tiim parametrelerin baslangi¢c ve son degerlerinin karsilagtirmasi.

Giin 1 Dalis Oncesi _ Giin 5 Dahs Sonrasi p
FEV1 4,34+0,84 4,25+0,85 1,000
FVC 5,18+1,04 5,18+1,01 1,000
FEV1/FVC 0,83+0,13 0,82+0,08 1,000
PEF 8,36+1,99 8,26£1,92 1,000
FEF25-75 4,72+41,27 4,3241,27 0,001

TARTISMA

Dalisin solunum sistemi ve fonksiyonlar: {izerine birgok etkisi oldugu bilinmektedir. Basing artis1 ve
buna bagli olarak solunan havanin yogunlugunun artmasi, solunum direncinde artis ve hava yollarinda
olusan Olii bosluklar, solunan havanin soguk ve kuru olusu, egzersiz yiikii, solunum ritm ve
karakterinin degismesi ile immersiyon bu etkilerin ortaya ¢ikmasinda 6nemli faktdrlerdir. Ayrica
solunan gazlarin parsiyel basinglarinin artisina bagl etkiler de gozlenir (Wilson, 2011).
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Bir gazin solunum yollarindan akisi igin gereken basing, gazin fiziksel 6zellikleri ve akim hizi ile
dogrudan iligkilidir. Gazin fiziksel oOzelliklerinden dalis sirasinda en fazla etkileneni gazin
yogunlugudur. Bu yogunluk artan g¢evre basinci ile direkt orantilidir. Gazin yogunlugun artmasi
solunmasim zorlastirir ve solunum direncini arttirir. Yapilan caligmalarda solunum kapasitesinin gaz
dansitesinin karekokii ile ters orantili oldugu gosterilmistir (Tetzlaff, Thomas, 2017). Direncin
artmasina bir sebep de regiilatoriin kendisidir. Warkander, Hagasawa ve Lundgren (2001) inspiratuar
ve ekspiratuar kabul edilebilir en diislik direnci saptamak i¢in basing odasi iginde hava soluyan 5
dalgict 4,5 metreye ve 57 metreye daldirmislar ve VO, max’larimin %60°1 oraninda egzersize
almiglardir. Kullanilan regiilatoriin inspirasyon veya ekspirasyon yoniine degisen siddette direng
uygulama sonucunda 6zellikle inspirasyon direncine kars1 dispne skorunda, end-tidal CO, oraninda ve
istemli maksimum soluma oranlarinda degisimler saglamislardir. Artmis solunum direncinin yaninda
solunum ekipmanindan kaynaklanan 6lii bosluk da su altinda solunum ytikiiniin artmasinda rol oynar.

SCUBA tiipli i¢ine kompresor araciligiyla doldurulan havanin nemi alimir. Bu kuru havanin
sicakligi dalig sirasinda hizla su sicakligina diiser. Basingli hava, regiilatoriin birinci ve ikinci
kademelerinden gecerek dalinan derinlikteki basinca esitlenir. Gazin basincindaki bu azalma gazin
daha da sogumasina yol acar. Boylece dalis sirasinda solunan hava soguk ve kurudur. Solunum
yollarinda soguk havanin 1sitilmas1 ve kuru havanin nemlendirilmesi evaporasyon yoluyla 1s1 kaybina
yol agar. Soguk hava solunarak yapilan daliglarda ¢ok kisa siirede bol miktarda sekresyon ortaya cikar.
Bu sekresyon hava yollarinda tikanma ile solunum sikimtisina yol agar. Kuru ve soguk hava ile yapilan
dalis ¢aligmalarinda akciger kapasitelerinde ve akim parametrelerinde azalmalar bircok c¢alisma ile
gosterilmistir (Uhlig, Muth, Tetzlaff ve dig., 2014).

Su i¢inde boyuna kadar immersiyon, su ylizeyinde olan agiz ile akciger ortasi hizasinda 20-25
cmH20’luk bir basing farki yaratir. Bu sekilde negatif basingta soluma, akciger hacimlerinin azalip
solunum direncinin artmasina ile solunum yiikiiniin artmasina neden olur (Agostoni, Gurtner, Torri ve
dig., 1966). Ayrica karin ve ayaklar daha asagida oldugundan hidrostatik basing bu bolgeler iizerinde
daha belirgindir ve bu basing nedeniyle toraks i¢ine taginan kan miktarinda artis olur. Kanin toraks
icine dogru yer degistirmesi kardiovaskiiler yiikii arttirir. SCUBA dalisinda oldugu gibi su igine tam
batmada bu degisiklikler azalir. Yine de normal dalislarda sik¢a gdzlendigi gibi su iginde tam yatar
pozisyonda olmadik¢a agizda bulunan regiilator ile daha asagida bulunan akciger orta hatti arasinda
basing farki olusabilir. Uzun siireli negatif basingta solumak, solunum fonksiyonlarinda degisikliklere
yol acabilir. Dalinan suyun soguk olmasi da hem hiperventilasyona yol agarak hem de
vazokonstriksiyonu arttirarak bu degisikliklerin daha belirgin olmasina neden olur. (Tipton, 2016).
SCUBA ekipmani, dalis elbisesi, agirliklar 6zellikle de siki giyilmisse gogiis ¢evresinde baskiya neden
olurlar ve solunum yiikiinii arttirirlar.

Dalis sirasinda gazlarin parsiyel basinglarinin artisi da solunum fonksiyonlarini etkileyebilir.
Bunlarin basinda da oksijen ve nitrojen gelir. Oksijenin parsiyel basincinin artmasi ile olusan hiperoksi
akciger dokusunda oksidatif strese ve havayollarinda inflamasyona sebep olur. (Van Ooij, Hollmann,
van Hulst, Sterk, 2013). Inert bir gaz olan nitrojenin ise parsiyel basincimin artmasi ile dokularda
¢ozinlrliigii artar. Cikis sirasinda basincin azalmasi ile birlikte de dokulardan vaskiiler sisteme geri
atilir. Bu sirada venoz sistemde sessiz mikrokabarciklar olusur ve bu kabarciklar arteryel dolasima
gegmemeleri ic¢in akcigerlerden filtre edilir. Bu filtrasyonunun da akciger vaskiiler yapisinda
inflamasyona olusturabilecegi ve solunum fonksiyonlar1 iizerine etkisi olabileceginin gdsteren
caligmalar vardir. (Thom, Milovanova, Bogush ve dig., 2012) Daha derin daliglarda ise nitrojenin
narkotik etkilerinden kurtulmak i¢in helyum gibi gazlar kullanilabilir. Fiziksel 6zellikleri farkli olan
bu gazlarin da solunum fonksiyonlar iizerine benzer etkiler vardir.

Tilim bunlarin yaninda tiiplere doldurulan basingli hava yetersiz ve bakimsiz kompresor nedeniyle
istenilen temizlikte olmayabilir. Karbonmonoksit ve diger aromatik gazlar, su buhar1 ve yaglar
solunum havasina karisarak akciger dokusunda zararl etkilere yol agabilir.

Dalisin solunum fonksiyonlar1 iizerine etkileri siklikla askeri ve profesyonel dalgiclarda
incelenmistir. Calismalarda ¢ogunlukla bir grupta yillar iginde birikici etki arastirilmigtir. Daha eski
caligmalarda ise uzun siiredir dalis yapmakta olan bireyler, dalis yapmayanlarla karsilagtirilmistir.
(Voortman ve dig., 2016; Sames, Gorman, Mitchell ve dig., 2009). Sonuclar ¢eligkilidir; bazi
caligmalarda higbir etki gdsterilememisken bazilarinda solunum fonksiyonlarinda gerileme olduguna
dair bulgular vardir. (Pougnet, Pougnet, Lucas, Uguen, Henckes ve dig., 2014). Bu galigmalarin

111



Int J Sport, Exer & Train Sci, 2018, Vol 4, Issue 3, 105-113 B. Mirasoglu, S. Ozen, S. Aktas

nereyse tamami daligin uzun dénem etkileri ile ilgilidir. Spesifik olarak SCUBA dalislariin etkilerini
inceleyen c¢aligmalar sinirhidir ve bir kismi yine askerler ve profesyonel dalgiglar ile yapilmistir.
(Tetzlaff, Theysohn, Stahl, Schlegel, Koch, Muth, 2006) Rekreasyonel amagla yapilan SCUBA
daliglarini konu alan az sayidaki ¢aligmada solunum fonksiyonlarinda bozulma oldugu gosterilmistir.
(Lemaitre, Tourny-Chollet, Lemouton, 2006) Ancak bunlar da uzun siiredir dalis yapmakta olan
deneyimli dalgiclardaki birikici etkiyi inceleyen g¢alismalardir. SCUBA’nin kisa siirede solunum
iizerine etkisi bilinmemektedir.

Ardisik SCUBA dalislariin solunum fonksiyonlarimi akut olarak nasil etkilediginin arastirildig
calismamizda kiiciik hava yollarinda daralmay:1 isaret eden bulgular saptanmistir. Kiiciik hava
yollarinda akim gosteren FEF»s.7s degerlerinde giinler icerisinde azalma olmus ve baslangi¢c ve son
glin degerleri arasinda anlamli bir fark olugmustur. Bu dalisin kiiciik hava yollarinda minimal
daralmaya sebep oldugunu gostermektedir. FEV; ve FVC degerlerinde olusan azalma ise ilk giinde
olusan artigin ardindan gelmektedir. Dolayis1 ile gercek bir azalma oldugunu sdylemek miimkiin
degildir. Ayn1 zamanda bu siirede FEV/FVC oran1 ve PEF’te degisiklik olmayisi da obstriiksiyon
gelismedigini gostermektedir. Ilk dalis giiniiniin ardindan olusan hacim artiglari olusan solunum
ylikiine cevap olarak solunum kaslarmin daha kuvvetli kasilmasina bagli oldugu diisiiniilebilir.
(Lemaitre ve dig., 2006) Sonrasinda, fonksiyonlarin normale dénmesi ise adaptasyon geligmesi olarak
yorumlanabilir.

Yapilan calisma igin 6grenci dalis kuliibiiniin se¢ilme nedeni rekreasyonel daliglara uygun bir
ornek olmasidir. Sportif ya da rekreasyonel dalislar, kisitli bir toplulugun katildigi ve bir amaca
yonelik yapilan askeri ve profesyonel daliglardan aksine genellikle daha kisa siireli, daha siga ve
siklikla tatillerde yapilan eglence amacgh dalislardir. Bir 6grenci sualti kuliibiiniin yaptig1 dalis gezisi
bu tip bir dalisin tiim o6zelliklerini tasir. Genellikle 4-7 giin siiren bu katilimcilarin dalig derinlikleri,
dalis siireleri ve giinliik dalis sayilar benzerdir. Dalig derinlikleri 1 yildiz dalicilar i¢in 15 mt, 2 yildiz
dalicilar i¢in 30 mt ile siirli iken dalig siireleri nadiren bir saati bulur. Giinlik dalis sayisi ise
egitmenler hari¢ en fazla ikidir; ilk dalis1 daha derine, ikinci dalis ise daha siga yapilir. Egitmenler
ikiden fazla sayida dalis yapmak zorunda kalabilirler. Bu 6zellikler tatillerinde dalis gezilerine giden
sportif dalicilarin yaptigi daliglarla olduk¢a benzerdir. Bu nedenlerle 6grenci kuliibii tarafindan
diizenlenen geziler bizim ¢alismamiz i¢in ideal bir ortam saglamistir.

Calismamizin sinirliliklart da vardir. Bunlarin basinda ¢aligmaya katilan grupta kontrol
Olglimlerinin yapilamamis olmasidir. Daliglardan bir siire sonra yapilacak kontrol spirometri ile dalis
ile olusan degisikliklerin normal sinirlara donme egilimi gosterilebilir, bu sayede etkinin kalici ya da
gegici olmasi ile ilgili fikir edinilebilir. Zamansal kisitlamalar nedeniyle kontrol olciimleri
yapilamamistir. Her ne kadar calisma grubu, sportif dalicilar iyi temsil etse de beden egitimi meslek
okulu &grencilerinden olustugu icin genel olarak diizenli saglik kontrollerinden gegen, fit ve
cogunlukla geng bireylerden olugsmaktadir. Bu da sonuglarda bias (tek yanliliga) neden olmus olabilir.
Degerlendirilirken bu durum géz 6niinde tutulmalidir.

SONUC ve ONERILER

Sonug olarak caligmamizda ardistk SCUBA dalislarinin kiiglik hava yollarinda daralmaya yol acgtig
ancak biiylik hava yollar1 ve akciger hacimlerine bir etkisi olmadig1 saptanmistir. Eglence amach
yapilan SCUBA dalislarinin etkilerini inceleyen arastirmalar olduk¢a az olup genellikle deneyimli
dalicilarda birikici etki konu alinmigtir. Bu c¢aligma kisa donemde etkileri géstermesi agisindan
literatiirdeki tek drnek olmasi nedeniyle 6nemlidir. Etkinin ne kadar siire devam ettigi ya da normal
degerlere donme egilimi ileri ¢aligmalar ile aragtirilmalidir.
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