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 ABSTRACT 

The most important characteristic of core 

training is to contain such body motions with 

one’s own body weight. That process does not 

have any obstacle for growing children. 

The aim of this study is to determine the 

flexibility and force parameters of sport 

climbers from among second-grade primary 

school students who exercise for six weeks with 

a core training program. From this point of 

view, it will be possible to use this training 

model for children in many sports branches. 

After the participants were preconditions for the 

trainings included in the study, the sample’s 

(n=42) first measurements were obtained on 7 

October 2020. The participants warmed up 

dynamically for 10 min before the 

measurements in order to prevent injuries. 

While the control group (CG=22) continued 

their routine training program, the exercise 

group (EG=20) had a core training program. 

The comparison of the last measurements after 

the six-week training program showed 

considerable differences in the flexibility and 

force parameters. Owing to these results, this 

training method was significantly effective, and 

it could be applied among children taking part 

in different branches of sports. 

 

. 
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INTRODUCTION 

Core training is an exercise program including movements based only on one’s own 

body weight for strengthening lumbo-pelvic-hip muscles which provide core stabilization [6, 

2]. The lumbopelvic-hip complex has been referred to as the core, and it connects the upper and 

lower extremities [26]. The core area described to include 29 different body portions contains 

the human body’s center of gravity with lumbopelvic, hip and abdomen muscles [20]. Core 

exercises are useful for muscle balance and strength and effective on performing the right 

movements for these muscles. Strengthening core area muscles is not for only performance, but 

it is also beneficial for the individual’s posture [24]. Core training is mostly used for improving 

balance, strength, anatomical functioning and flexibility [19]. It is thought that core training is 

important for sport climbing which coordinates strength, balance and flexibility. Recent studies 

have provided information only on core training about strength and balance improvement in 

general [7, 19, 5, 10, 1, 13, 21, 11, 18, 12, 9]. 

MATERIALS AND METHODS 

Participants 

The study was started and had been mostly completed before the COVID-19 pandemic 

period. Its incomplete portion was caused by the fact that all competitions were cancelled after 

the announcement of the global pandemic. Data on the competition outcomes of the 

participants could not be collected and integrated into the study protocol. The participants were 

residing in the Kartal district of the province of Istanbul in Turkey. All measurements and 

interventions were made with the participation of physical education teachers. 

All volunteering athletes were allowed to participate in the study. In addition to this, the 

participants were also informed that those who missed at least two sessions would be excluded 

from the study. At the end of the study, 20 participants in total completed the entire training 

program. 

Design 

The first measurements were obtained on 7 October 2020 subsequent to preconditioning 

the participants (n=42). For avoiding injuries, the participants had 10 min of dynamic warm up 
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before their measurements were taken. The training program was created in the form of 10 min 

of dynamic warm up, core training for 60 min and cooling exercise for 80 min. No flexibility 

training was performed by the participants within the entire study. The core training 

movements included 1 set ⨯ 12 repetitions for the first two weeks and 2 sets ⨯ 12 repetitions 

for the last four weeks. Exercises that required effective climbing abilities were specially 

selected as they could enhance athletic performance. 

Instruments 

In order to measure flexibility and analyze the results on hamstring and torso flexion, a 

sit and rich table was utilized (Lafayette Instrument Company, Lafayette, IN). After 5 min of 

warm up, the participants started to exercise in the form of sitting down flat and leaning onto a 

panel followed by tilting their torso forward without bending their knees. Afterwards, they tried 

to push a slipping bar by hands with to the maximum extent. After waiting for a while, it was 

time to stretch forward and backward to the farthest points. The higher value was recorded out 

of two attempts. For measuring body extension (TEX), the participant faced a wall while 

contacting the wall with their pelvis and body. The distance between the sternal notch and the 

wall was measured and recorded. Next, the researcher supported the participant’s pelvis and 

pushed their waist as backward as possible. In the last step, the distance between the sternal 

notch and the wall was measured again. The difference between the two values that were 

obtained was recorded in units of cm. The measurements were repeated for three times, and the 

maximum value was recorded [16]. 

The measurement of the body lateral flexion (TLF) involved that participant standing 

narrowly opening their feet and keeping their arms next to their sides. Firstly, the point where 

the distal part of the 3rd phalanx and the femur contacted was marked. The participant 

performed lateral flexion, and then, the new point of the distal part of the 3rd phalanx was 

marked again. The distance between the two marks was measured and recorded in units of cm. 

The measurements were repeated three times, and higher values were recorded [23]. 

The bent arm hang (BAH) test for endurance and the hand grip strength (HGS) test for 

grip were conducted as a part of the pretests and posttests to measure strength. The Bent Arm 

Hang test process involved the participant hanging on a bar with two arms, bending their arms 

and carrying their body upwards. The participant started in a stationary position on the bar, and 
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the timing began. The participant’s total duration of hanging on air was measured. Time was 

stopped when the participant let go. Takei’s TKK 5401 model hand grip dynamometer was put 

to use to assess the strength of the participant’s hand grip. This instrument reports the strength 

of the left and right forearm flexors in units of kgf. All measurements were made by the 

researcher. 

Statistical Analysis. The data were analyzed using SPSS (Statistical Package for the 

Social Sciences). The normality of the measurement values was checked by Shapiro-Wilk test. 

According to the result of the test, the parametric independent-samples t-test was used for the 

intergroup comparisons, and paired-samples t-test was used for the intragroup comparisons. 

The level of statistical significance was taken as p<0.05, and the confidence interval was 

accepted as 95%. 

RESULTS 
Table 1. Descriptive Findings 

Descriptive findings N % Total 

Sex 
Female 

Male 

20 

22 

47.6 

52.4 

42 

Level of 

Education 

5 

6 

7 

8 

10 

10 

11 

11 

23.8 

23.8 

26.2 

26.2 

Age 

10 

11 

12 

13 

10 

10 

11 

11 

23.8 

23.8 

26.2 

26.2 

Groups 
Exercise G. 

Control G. 

20 

22 

47.6 

52.4 

 

Table 2. Intergroup Comparison of Pretest Results 

Parameters  Groups n z P 

TFX 
EG. 20 

-.462 .596 
CG. 22 

TEX 
EG. 20 

-.527 .621 
CG. 22 

TLF 
EG. 20 

-.534 .527 
CG. 22 

BAH 
EG. 20 

-.602 .574 
CG. 22 

HGS left 
EG. 20 

-.458 .696 
CG. 22 

HGS right 
EG. 20 

-.582 .672 
CG. 22 

                            *p<0.05 
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Comparison of the initial measurements did not reveal any statistically significant result. 

Table 3. Intergroup Comparison of Posttest Results 

Parameters  Groups n z P 

TFX 
EG. 20 

-1.114 .332 
CG. 22 

TEX 
EG. 20 

-.986 .415 
CG. 22 

TLF 
EG. 20 

-1.130 .212 
CG. 22 

BAH 
EG. 20 

-1.142 .010 
CG. 22 

HGS left 
EG. 20 

-1.123 .006 
CG. 22 

HGS right 
EG. 20 

-1.342 .018 
CG. 22 

 

In the intergroup comparison of the posttest measurement results, no significant 

difference was found between the exercise and control groups in terms of their TFX, TEX and 

TLF values. On the other hand, the differences between the groups were significant on the level 

of p<0.05 in terms of their BAH, HGS left and HGS right values. 

Table 4. Intragroup Comparison of Pretest and Posttest Results 

Parameters Groups Measurements n z P 

TFX 
EG. Pre-Post 20 -1.212 .003 

CG. Pre-Post 22 -1.120 .074 

TEX 
EG. Pre-Post 20 -2.214 .001 

CG. Pre-Post 22 -1.328 .215 

TLF 
EG. Pre-Post 20 -2.115 .001 

CG. Pre-Post 22 -1.522 .192 

BAH 
EG. Pre-Post 20 -2.112 .001 

CG. Pre-Post 22 -.252 .059 

HGS left 
EG. Pre-Post 20 -2.220 .001 

CG. Pre-Post 22 -1.114 .108 

HGS right 
EG. Pre-Post 20 -2.112 .001 

CG. Pre-Post 22 -1.251 .192 

The intragroup comparisons between the pretest and posttest results of the groups 

revealed statistically significant differences in terms of the TFX, TEX, TLF, BAH, HGS left 

and HGS right values in the exercise group and no such significant difference in terms of these 

values in the control group. 

DISCUSSION 

In this study, it was observed that there were significant differences in the exercise 

group after the intervention regarding their flexibility, strength, arm strength and grip strength. 
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The significant increase in flexibility in the exercise group coincided with the knowledge in the 

existing literature. Recent studies have reported that regular exercise has a positive impact on 

enhanced flexibility. Nelson et al. (2005) reported improvement in flexibility by stretching 

exercises [15]. Tekin et al. (2018) found similar results in a running exercise program for three 

months with female students suffering from obesity, where a significant improvement for arm 

strength was recorded [25]. Ranson et al. (2015) stated significant differences in 20-meter-long 

sit-up sprints, long-jumps with a pause and grip strength [17]. Their study showed that their 

participants significantly improved their grip strength. Most researchers have come up with 

similar results. The results of some researchers have varied, even if only to a small extent. 

Accordingly, these different results may be attributed to differences in the measurement 

instruments and methodologies for the analysis of grip strength in different studies [8, 22]. 

Significant improvements in grip strength as a part of similar studies based on sport climbing 

that involved sedentary young men and women were reported by Muehlbauer et al. (2012) and 

Aykora (2019) [14, 3]. It is clear according to the results of our study that the exercises 

increased muscle stamina, muscle strength and aerobic capacity. All previous data have been 

compatible with the results of our study. 

CONCLUSION 

The obtained results supported the hypothesis of this study. Regular core training 

exercises strengthen the flexibility and strength parameters. Due to its characteristics like 

training based on the person’s own body weight, core training protects children physically and 

physiologically. Hence, students should be supported in doing such exercises while continuing 

their essential education. Similar studies could investigate different variables in different 

samples. Applying core training on elite athletes may contribute different and important data to 

this field of research. Therefore, future studies may be recommended to investigate changes 

which arise with core training, so that selection criteria for elite athletes could be determined 

easily. Core training could be more suitable for younger athletes for the reason that it only uses 

the person’s own body weight, and so, it is recommended for children taking part in different 

sports branches. 
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