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 المستخلص:

هددددهذه هددددسة إله إحددددث ر ددددم ذتددددي عددددنمية مروددددلحو عدددده ين  دىددددم ع   ددددث حر وددددث إ  دددد    إل   ددددي  لدددده  

طللبلت إ ج بلز فد  لي دث ديد ل إلريلبدث مةلحؤدث حيعدث فد  إس خ م إحد حهل إلبل دل إرد ي، إل ةريند   

م طللبث  عد  عسيد   ن ر دم حة د د ي  حييدل ي ي  بعةريض دث  بدلم ث  30 عك وه د  ث إله إحث حن 

 ل تس ددأ دهددهإد إله إحددث  عدد  عادد    مروددلحو عدده ين   مددهد ر ددم ع دد ير حر وددث إل   ددي   إ  دد    

دحددلم  م عدد   5  ددهت عه يض ددث عدد  ع   ددسهل دىددم إجج  دددث إل ةريض ددث دىددم حددهإ   16  ددل إمدد  ى دىددم 

ملحد حهإل رجرإء إخ بل إت إرر وث قبى  بؤه ع   س إلبةولحو إل ه ين   م  ع  ج   إلب لولت  عتي ي ل 

ل -إخ بل  حل   ر ادلن  
 
ل خإئ  ي ن    ُ يب حج  إل دنمية ملحد حهإل حربد  ر. دلم د  درت إل  دلنو عتيد  

فد  حر ودث إل   دي   إ  د   لده  طللبدلت إ ج بدلز فدد  إ جلحؤدث  ق دل دمدل ت قد   حربد  ر. دل ر دم حجدد  

بل ددل ملحدد حهإل ع ددل ين عددنمية قبيددة ليبةوددلحو إل دده ين  فدد  ع   ددث حر وددث إ  دد    إل   ددي م  د  دد   إل

خق سث  حيييييث  حي  رت ل   ير حر وث إ      إل   ي   ج    ئدبلت إ ج بلز  لل  لظ دىم 

 .حي    دللٍ حن إسخإء إ  رلي ف  حح يف ح ل إت إ ج بلز

بدث لي دث ديد ل إلريل  حيلق إ ج بلز  حر وث إ      إل   ي   مرولحو عه ين   الكلمات المفتاحية:

 مجلحؤث حيعث
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ABSTRACT 
This study aimed to examine the impact of a training program on 

developing pelvic and shoulder flexibility among female gymnastics students 

at the Faculty of Sports Science at Mutah University in Jordan. The 

researcher used an experimental approach, the study sample consisted of 30 

students, divided into two equal groups (experimental and control). To 

achieve the study's objectives, a training program was designed to develop 

shoulder and pelvic flexibility, which included 16 training units delivered to 

the experimental group over 5 weeks. Flexibility tests were conducted before 

and after the implementation of the training program. Afterward, the data 

were collected and analyzed using the Mann-Whitney test, and the effect size 

was calculated using eta-squared. The results showed a statistically 

significant improvement in shoulder and pelvic flexibility among the 

gymnastics students at the university. The eta-squared values indicated a 

large effect size of the training program in developing pelvic and shoulder 

flexibility. The researcher recommended using precise, sequential, and 

continuous exercises to develop pelvic and shoulder flexibility for all 

gymnasts in order to maintain a high level of motor performance across all 

gymnastic skills.                                                                                                   

Keywords:  Training program, pelvic and shoulder flexibility, female 

gymnasts, Faculty of Sports Science, Mutah University. 
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Introduction  

Gymnastics is a sport with high aesthetic value in large-scale 

sports, and gymnastics courses in colleges and universities can 

promote the healthy development of college students. Flexibility 

training is one of the Targets of physical quality training in gymnastics 

(Aftimichuk, 2020). In gymnastics teaching in colleges and 

universities, enhancing athletes' flexibility training is an imperative 

requirement to improve athletes' gymnastics level, and practicing 

flexibility training in gymnastics teaching in colleges and universities 

is an important measure to reduce the possibility of athletes' sports 

injuries (Liang, 2020). Flexibility enables the body's joints to move 

and stretch in different directions (Kyranoudis, et, al., 2019), as well as 

soft tissues such as muscles and ligaments (Yi, 2017). It can be seen 

that athletes' flexibility is closely related to the range of motion of their 

joints, the suppleness of their muscles, ligaments and other soft tissues 

(Souza, et, al., 2017). The fact that flexibility is an essential element of 

fitness in gymnastics skills is not only because many of the technical 

elements that gymnasts must implement in their routines are 

essentially flexibility movements, but also because it is essential in 

performing a large number of tasks required in motor performance 

(Vernetta, et, al., 2017). Flexibility is a key factor in physical fitness, 

along with muscle strength and body stability. Flexibility reduces the 

risk of injury during training, and increases motor performance during 

daily activities, or sports/competitive activities s (Motahari-Tabari 

2017). Restricted flexibility can be prevented through physical 

activities that increase range of motion (ROM), create better tissue 

tolerance for stretching, and reduce joint and spine pain (Micheo, 

Baerga, & Miranda, 2012). 

College gymnasts are not professional gymnasts, and they have 

great differences in movement performance, especially in the basis of 

gymnastics, training environment, diet, and other physical conditions 

(Micheo, et, al., 2012), (Moncanu, G & Dobrescu, T. 2021). Therefore, 

coaches should provide flexibility exercises for athletes when training 

in a gradual and not impulsive manner. The coach should strictly 

enforce the students to continue training and lay a good foundation 

according to the established training according to the approved 

training plan, especially at the beginning of training. At the same time, 

during the training period, the coach should cultivate the athletes' 

character to train hard (Liang, 2020). 
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According to the characteristics of gymnastics (Yi, 2017), the 

coach should strengthen flexibility training in the training process, try 

to combine flexibility training with strength training, and provide 

training for college students with moderate intensity. The flexibility 

training content should be arranged according to the physical level 

categories of the trainees and cheerleading (Masliak, et, al., 2019), 

(Nogueira, et, al., 2019) put differently, the coach should not train all 

gymnasts with the same training content and method but should 

provide training sessions according to the specific requirements of 

gymnastics with their physical capabilities, to avoid sports injuries. As 

solutions to improve resilience, (Moncanu, G & Dobrescu, T. 2021) 

recommends increasing the number of physical education classes in 

university curricula and making younger generations aware of the need 

to practice flexibility-related exercises during leisure time activities as 

ways to ensure a state of well-being and achieve good physical fitness. 

The significance of the study 

All elements of physical fitness clearly contribute to the 

performance of various gymnastics skills, and flexibility is the most 

important of these elements in the motor performance of floor 

movements and apparatus gymnastics. Many studies (Wardani, et al., 

2022) have indicated the degree of flexibility's contribution to 

mastering gymnastics skills, especially the flexibility of the pelvis and 

shoulders. Fjerstad, et al., (2018), states flexibility is considered the 

most prominent element in performing rotations and various swings, 

and floor mat skills. A study by AndriiChuk, et al., 2021 indicated the 

possibility of developing this skill, especially at an early age, and 

suggested different exercises and various training to increase it 

(Matsuo, et al., 2019). Through the researcher's work with gymnastics 

students, she noticed that they did not have a sufficient degree of 

flexibility, and that all other skills were affected and difficult to 

perform  this may be attributed to the fact that at a high proficiency 

level due to the lack of sufficient flexibility in the pelvis and shoulder 

areas, this may be attributed to the fact that students did not receive 

training at an early age on gymnastics skills or strengthen the 

flexibility element, so the importance of this study emerged, in 

building and designing a program to develop the level of resilience, 

and examining its impact on female students. 
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Study objectives: 

 The study aimed at building and designing a training program 

to develop the flexibility of the pelvis and shoulders among female 

gymnastics students at the university, examine its impact on female 

gymnastics students at the Faculty of Sports Science at Mutah 

University. 

Study Problem:  

Through the researcher's work in training and teaching female 

gymnastics students at Mutah University, she noticed the difference in 

the students' level of flexibility of the pelvis and shoulders, and she 

also noticed that some skills are affected by the low level of flexibility, 

such as balance, speed, and reaction speed, and the low level of 

flexibility affects the mastery of performing most different gymnastics 

movements, as these skills depend mainly on flexibility. As such, so 

the researcher sought to build and design a training program that 

contributes to raising the level of flexibility of the pelvis and shoulders 

and examining its effect on the students, I it is worth noting that the 

flexibility of the pelvis and shoulders contributes mainly to mastering 

most gymnastics skills related to devices, tools and ground movements 

(Batista, et al,. 2019), (Wardani, et al, 2022). Therefore, the problem 

of this study emerged as examining the effect of a training program on 

developing flexibility of the pelvis and shoulders among female 

gymnastics students in the College of Physical Education. 

Study questions: 

1- What is the effect of a training program on developing pelvic 

flexibility among female gymnastics students in the Faculty of 

Sports Science at Mutah University? 

2- What is the effect of a training program on developing shoulder 

flexibility among female gymnastics students in the Faculty of 

Sports Science at Mutah University? 

Study hypotheses: 

 - There is a statistically significant difference at the significance level 

(α ≤ 0.05) for the training program in developing pelvic flexibility 

among female gymnastics students in the Faculty of Sports Science at 

Mutah University.  

- There is a statistically significant difference at the significance level 

(α ≤ 0.05) for the training program in developing shoulder flexibility 

among female gymnastics students in the Faculty of Sports Science at 

Mutah University. 
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Study limitations:  

The study was conducted on female gymnastics students at the Faculty 

of Sports Science at Mutah University in Jordan. The study was 

conducted in the academic year 2024. 

Methodology: 

The quasi-experimental method was used according to the 

requirements of the design of this study, as the design of this study was 

based on one experimental and one control group, and two pre- and 

post-measurements of the tests used. 

Study Population and sample: 

 The study population entailed all students registered in gymnastics 

courses at the Faculty of Sports Science at Mutah University in Jordan. 

The study sample consisted of (30) female students, divided into two 

equal groups according to their scores in the study tests. The training 

program was delivered to the experimental group, while the control 

group was not given any training from within the training program. 

Training program: 

 The training program comprised (16) training sessions related 

to flexibility, including (6) sessions to develop pelvic flexibility, and 

(6) sessions to develop shoulder flexibility. Each session lasted (40 

minutes). The program continued for (5) weeks. The first session 

included an introduction and an explanation of the significance of the 

study and its objectives. The second session included applying tests to 

the entire study sample for the purpose of dividing the sample into two 

equal groups. Sessions (3-8) were related to exercises, training, and 

activities to develop pelvic flexibility. Sessions (9-14) were related to 

applying special training and activities to develop shoulder flexibility.  

In each session, a 5-minute warm-up is performed (Zmijewski, 

et, al., 2020), and each exercise is explained and applied for no more 

than 3 minutes. In the main part of each session, which includes 8-10 

exercises or activities, the focus is on the required joints, including the 

shoulders, or pelvis.  

The training is based on simple and effective activities and 

tasks, well-known or easy to learn, in different positions of standing, 

sitting, lying on the stomach, lying on the back, hanging, and using 

accessible materials/devices, such as resistance bands, mattresses, 

Swedish ladders, and exercise balls. Examples of exercises used to 

improve flexibility include being in a hanging position with the back 

supported by the Swedish ladder, lateral body balance or back 
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extension with knees bent and the soles of the feet on the floor; raising 

the arms and legs simultaneously or diagonally in a supine position; 

raising the pelvis in a supine position with the feet on an exercise ball; 

raising the arms forward or up sideways with the palms of the hands 

holding the resistance band; lateral flexions of the pelvis with free 

arching or using objects; counter-rotation of the pelvis, and throwing 

the ball against the wall; Back extension in a standing position facing 

the Swedish ladder by bending the trunk forward and gradually 

lowering the palms of the hands from one step to another; pulling the 

bent elbow back using the other arm; and twisting the trunk and 

extending the back in a standing position with the palms of the hands 

holding the back of the pelvis (Physique Engineer, 2019). The training 

also included some activities and floor exercises with the presence of a 

mattress.  

In some sessions, choreography skills activities were used to 

increase the motivation of the participants, break the training routine, 

and enjoy the training program sessions (simple flexion Demi-Plie, 

deep flexion Grand-Plie, jumping with the feet open in the second 

position Echappee) (Anshela, M. & Marisi, D., 2013). Aerobic 

exercises were also used to improve oxygen perfusion, so that the body 

is pushed to improve the devices responsible for transporting oxygen 

(MacKay-Lyonsk, et, al., 2020), for the sake of comprehensive 

physical fitness to maintain a good physical level, as it works to 

harmonize the muscles through gradual stages of preparation (Yan, 

2019) (Cooper, 2018), as its performance requires an increase in the 

amount of oxygen entering the body and causes positive changes in the 

circulatory and respiratory systems, and supplies the muscles with 

enzymes that help burn and get rid of excess fat (Jia & Li, 2020). It 

improves sleep habits, and helps reduce stress, fatigue, anxiety, and 

depression, and improves mood, as it reduces the degree of depression 

in those who practice it within a short period, and the mood changes 

from the first direct training dose (Tkachova, et, al., 2020). The 

penultimate session included applying flexibility tests for the shoulders 

and pelvis to the entire study sample for the purpose of comparing the 

two groups to extract the results. The last session included a final 

evaluation and thanking the students participating in the study. 

Flexibility Tests 

Some previous studies were reviewed on tests used to measure 

shoulder and pelvis flexibility, such as the study (Vernetta, et al., 

2022), which worked to limit the tests used by previous studies (Mazo, 
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2010), (Batista, et, al., 2019), (Sleeper, et, al., 2012) and the following 

tests were used in the current study. 

Pelvic flexibility tests: 

- lower back: Sit-and-reach test (Mazo, 2010). 

- Leg up with help of the hand: forward sideways and 

backward (Batista, et, al., 2019). 

Shoulders flexibility tests: 

- Shoulder rotation (Batista, et, al., 2019). 

- The Shoulder Flexibility Test (Sleeper, et, al., 2012). 

Validity and reliability: The tests were presented to (4) expert Jury 

members in gymnastics, and faculty members at Jordanian 

universities, and they were asked to submit their suggestions on the 

validity of these tests to measure the flexibility of the pelvis and 

shoulders. Then they were applied twice with a time difference of (10) 

days on a pilot sample of (15) female students from the study 

population, and the correlation coefficient between the two 

applications was calculated to extract the reliability of the repetition 

(Test. Retest) and  compute the correlated indicators (Spilt- half) 

(Guttman), and they were all more than (0.78), which indicates a high 

degree of reliability for using the study tests, and Table (1) shows the 

reliability results. 

Table (1)  

The results of the reliability (Guttman) (Split-half) and (Test. Rtest)  
Guttman (Spilt- half) (Test.R test) Tests 

0.780 0.835 0.852 lower back, Sit-and-reach 

0.812 0.866 0.881 Leg up with help of the hand: 

forward sideways and backward 

0.837 0.882 0.890 Shoulder rotation 

0.883 0.914 0.906 The Shoulder Flexibility Test 

 

Equivalents of groups: In order to divide the study sample into two 

equal groups, tests for flexibility of the pelvis and shoulders were 

applied before applying the training program. The study sample was 

arranged in descending order according to the performance scores in 

all tests, and the even numbers were chosen as an experimental group, 

and the odd numbers were a control group to ensure the equivalent of 

the two groups before application on flexibility skills of the pelvis and 

shoulders. 
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The differences between the two groups were calculated using the 

Mann-Whitney test to verify their equivalence in the experimental 

input, as shown in the following table: 

 

Table (1): Means and Standard Deviations of the Experimental and 

Control Groups in the Pre-Test for the Study Variables 

Group experimental  Contro

l 
  Total   

Pelvis: lower back Sit-

and-reach 
Mean 

Std. 

Deviatio

n 

N Mean 

Std. 

Deviatio

n 

N Mean 

Std. 

Deviatio

n 

N 

Leg up with help of the 

hand: forward sideways 

and backwardق 

5.0667 0.70373 15 5.2 1.01419 15 5.1333 0.86037 30 

Shoulder rotation 5.4 1.18322 15 5.6 1.12122 15 5.5 1.13715 30 

The Shoulder Flexibility 

Test 
5.0667 0.88372 15 5.1333 0.83381 15 5.1 0.84486 30 

 4.7333 0.59362 15 5.0667 0.79881 15 4.9 0.71197 30 

It is clear from Table (1) that the means of the experimental and 

control groups in all variables are similar, and the differences between 

them are minimal. To ensure that these differences are not statistically 

significant, the Mann-Whitney test was used to calculate the 

significance of these differences, as shown in the following table: 

Table (2): Results of the Mann-Whitney Test for Calculating the 

Difference Between the Ranks of Scores for the Experimental and 

Control Groups in the Pre-Test for the Study Variables 

variables group N 
Mean 

Rank 

Sum of 

Ranks 
u sin 

Pelvis: lower back 

Sit-and-reach 

experimen

tal 
15 15.40 231.00 

111 

Significant 

at the 0.05 

level 
Control 15 15.60 234.00 

Total 30   

Leg up with help of 

the hand: forward 

sideways and 

backward 

experimen

tal 
15 14.73 221.00 

101 

Significant 

at the 0.05 

level 
Control 15 16.27 244.00 

Total 30   

Shoulder rotation 

experimen

tal 
15 15.13 227.00 

107 

Significant 

at the 0.05 

level 
Control 15 15.87 238.00 

Total 30   

The Shoulder 

Flexibility Test 

experimen

tal 
15 13.87 208.00 

88 

Significant 

at the 0.05 

level 
Control 15 17.13 257.00 

Total 30   
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Table (2) indicates that all values of (u) are statistically non-significant 

at the 0.05 level, which suggests the equivalence of the two groups in 

the experimental inputs before applying the program. 

Data collection: In order to implement the study, it was announced 

that the researcher wanted to conduct a study related to the 

development of the flexibility element among female gymnastics 

students. Anyone who wished to participate had the initiative to 

register his name with the researcher within a period of three days. 

After identifying the female students who wished to participate in the 

study, flexibility tests for the pelvis and shoulder were applied before 

implementing the training program. All participants in the study, 

monitor their scores for each test and the total, select (30) female 

students and then divide them into two equal groups (experimental & 

control) according to their performance scores on the pre-

measurements. Then, the training program sessions were provided to 

the experimental group only, and after completing the application of 

the training program, the same tests were conducted on the entire 

sample, and comparisons were made between the two groups to extract 

the results, answer the study questions, and test the hypotheses. 

Statistical Analysis: The Mann-Whitney test was used to calculate the 

difference between the rank scores of the experimental and control 

groups in the post-test, due to the lack of conditions for using 

parametric tests, which is related to the sample size on which the 

program and tests were applied. This was done after confirming that 

there was no significant difference in the pre-test measurements 

between the two groups. 

The results and discussion: The results of the study were presented 

based on the following questions: 

Results of the first question: What is the effect of a training 

program on developing pelvic flexibility among female gymnastics 

students at the College of Sports Science at Mutah University in 

Jordan? 

To answer this question, the Mann-Whitney (u) was applied to 

detect differences in the post-measurement in the presence of the pre-

measurement along with it. The results indicated that there is an effect 

for training programme on pelvic flexibility, whenever u. value for Sit-

and-reach test reached (8.5) (p=0.00), and u. value for Leg up with 

help of the hand: forward sideways and backward test reached (0) 
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(p=0.00). also, there are equivalents between two groups on pre-tests 

because u. values significant at level (α ≤ 0.05), table (2) shows that.  

Table 3 

 Results of analysis of man witny  (u) for pelvic flexibility tests 

 
variables Group N Mean Rank Sum of Ranks u sin 

Pelvis: lower back 

Sit-and-reach 

Experimental 15 22.43 336.50 

8.5 
Significant at 

the 0.05 level 
Control 15 8.57 128.50 

Total 30   

Leg up with help of 

the hand: forward 

sideways and 

backward 

Experimental 15 23.00 345.00 

00 
Significant at 

the 0.05 level 
Control 15 8.00 120.00 

Total 30   

 

To determine the effect size of the training program in developing 

pelvic flexibility, the eta-squared (η²) test was used, as shown in the 

results of the following table: 

Table (4): Means and Standard Deviations of the Groups and Eta-

Squared Values for Calculating the Effect Size of the Training 

Program on Pelvic Flexibility 

Group 

experimental Control 

η2 Me

an 
N Std. 

Me

an 
N Std. 

Pelvis: lower back Sit-and-reach 
7.8

67 

1

5 

0.915

48 
5.2 

1

5 

1.146

42 
0.64 

Leg up with help of the hand: forward 

sideways and backward 

8.3

33 

1

5 

0.723

75 
4.8 

1

5 

0.414

04 

0.90

6 

 
It is clear from the previous table that the eta-squared values indicate a 

large effect size of the independent variable (the training program) on 

the dependent variables measuring pelvic flexibility, whether through 

the Pelvis: Lower Back Sit-and-Reach test or the Leg Up with Help of 

the Hand: Forward, Sideways, and Backward test, according to the 

effect size calculation indicators. Therefore, the training program has a 

significant effect on pelvic flexibility. Based on the previous result, the 

first hypothesis of the study is accepted. 

It is worth noting that the exercises used during the training 

program sessions, which included raising the pelvis in a supine 

position with the feet on an exercise ball; raising the arms forward or 

up sideways with the palms of the hands holding the resistance band; 

lateral flexions of the pelvis with free arching or using objects; 

counter-rotation of the pelvis, and throwing the ball against the wall; 
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Back extension in a standing position facing the Swedish ladder by 

bending the trunk forward and gradually lowering the palms of the 

hands from one step to another; pulling the bent elbow back using the 

other arm; and twisting the trunk and extending the back in a standing 

position with the palms of the hands holding the back of the pelvis;  

contributed to improving the level of flexibility of the trunk among the 

students. Many studies have indicated the ability of these activities to 

improve the level of flexibility, such as the studies of (Micheo, et, al., 

2012), (Batista, et, al,. 2019) they shewed examples of exercises used 

to improve flexibility which includes being in a hanging position with 

the back supported by the Swedish ladder, lateral body balance or back 

extension with knees bent and the soles of the feet on the floor, raising 

the arms and legs simultaneously or diagonally in a supine position 

and (Physique Engineer, 2019), (Liang, 2020). 

Results of the second question: What is the effect of a training 

program on developing shoulder flexibility among female gymnastics 

students at the College of Sports Science at Mu’tah University in 

Jordan? 

To answer this question, Mann-Whitney (u) was applied to 

detect differences in the post-measurement in the presence of the pre-

measurement along with it. The results indicate to there are effect for 

training programme on shoulder flexibility, whenever u. value between 

experimental and control groups for shoulder rotation test reached (12) 

(p=0.00), and u. value for the shoulder flexibility test reached (5) 

(p=0.00). also, there are equivalents between two groups on pre-tests 

because u. values not significant at level (α ≤ 0.05), table (5) shows 

that.   

Table 5:  

Results of Mann-Whitney (u) for shoulders flexibility tests  

 
Variable Group N Mean Rank Sum of Ranks u Sign. 

Shoulder rotation 

experimental 15 22.20 333.00 

12 
Significant at 

the 0.05 level 
Control 15 8.80 132.00 

Total 30   

The Shoulder 

Flexibility Test 

experimental 15 22.67 340.00 

5 
Significant at 

the 0.05 level 
Control 15 8.33 125.00 

Total 30   

To determine the effect size of the training program in developing 

shoulder flexibility, the eta-squared (η²) test was used, as shown in the 

results of the following table: 
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Table 6: Means and Standard Deviations of the Groups and Eta-

Squared Values for Calculating the Effect Size of the Training 

Program on Shoulder Flexibility 

group 

Experimental Control 

η2 Mean N Std. D Mean N Std. D 

Shoulder 

rotation 

8.0667 15 0.79881 5.5333 15 1.30201 

0.569 

The Shoulder 

Flexibility 

Test 

7.9333 15 0.79881 5.3333 15 0.97590 

0.695 

It is clear from the previous table that the eta-squared values 

indicate a large effect size of the independent variable (the training 

program) on the dependent variable (shoulder flexibility). The eta-

squared values indicate a significant effect size according to the 

interpretation rate of these values. Based on this result, the second 

hypothesis of the study is accepted 

The researcher attributes the noticeable improvement in the 

level of shoulder flexibility to the activities provided and the precise 

exercises that were applied sequentially during the sessions of the 

training program dedicated to developing shoulder flexibility; using 

accessible materials/devices, such as resistance bands, mattresses, 

Swedish ladders, and exercise balls.; (Physique Engineer, 2019). These 

results agree with (Matsuo, et, al., 2019) and (Liang, 2020) (Batista, et, 

al. 2019) studies. The researcher also worked on designing groups 

within the experimental group to facilitate the process of applying the 

content of the sessions, and to achieve positive competition between 

the members of the experimental group during the performance of the 

training program sessions, in addition to the element of suspense and 

increasing motivation to interact with the activities of the training 

program. 

Conclusion: 

The flexibility of the torso and shoulders is considered one of the 

important and essential skills for performing various gymnastics skills. 

It serves as an indicator of the efficiency and development of 

performance. Therefore, the researcher designed and implemented a 

program aimed at improving flexibility levels and tested its impact 

among female university students with two groups. Data were 

collected through four flexibility tests related to the shoulders and 

pelvis, applied before and after the implementation of the training 

program. The Mann-Whitney test (u) was used to detect differences in 

the post-test measurements. 
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The results showed a statistically significant effect at the significance 

level (α ≤ 0.05) of the program on improving the level of pelvic and 

shoulder flexibility among the students, with the experimental group 

outperforming the control group in the four flexibility tests. The eta-

squared test results revealed that the effect size of this program was 

large. Based on the findings, the researcher recommended the use of 

appropriate, sequential, and non-intensive flexibility training for 

female university students, using well-structured and carefully 

designed programs based on practical experimental testing to develop 

pelvic and shoulder flexibility skills. Additionally, attention should be 

given to periodically assessing flexibility indicators, agility, and other 

elements of physical fitness among the students to ensure their 

suitability for performing various gymnastics skills and enhancing 

performance efficiency. 

There is still a need for more studies to design flexibility development 

programs on larger samples and to use other tests, with the aim of 

confirming the prediction of the impact of regular training on 

developing shoulder and pelvic flexibility. 

Recommendations 

Based on the results obtained, the study recommends the 

following: 

- It is necessary to pay attention to the element of flexibility, 

especially for the pelvis and shoulders, in improving the level of motor 

performance of female gymnastics students. 

- Using precise, sequential and continuous exercises to develop 

the flexibility of the pelvis and shoulders for all gymnasts to maintain 

an advanced level of motor performance for all gymnastics skills. 

- Using standardized and special tests to determine students’ 

levels of flexibility, such as: lower back, Sit-and-reach. Leg up with 

help of the hand: forward sideways and backward. Shoulder rotation 

and the shoulder flexibility Test. 

- Conducting extensive studies on all elements of physical 

fitness, and ensuring that female students are competent in performing 

the motor skills necessary for mastery. 

 

 

 

 

 



The Effect of a Training Programon on Developing 
Pelvic and Shoulder Flexibility Among Female 

Gymnastics Students at The Faculty of Sports Science at 
Mutah University in Jordan 

Majdoleen Mohamed 

Obeidat 

 

 

630 

References: 

Aftimichuk, O. (2020).The methodology of flexibility development in 

the teenagers who practice break dance by fitness program. MOJ 

Sports Med. 4(2), 36‒39. 

Andriichuk, O., Hreida, N., Ulianytska, N., Zadvorniy, B., & 

Andriichuk, B. (2021). Dynamics of indicators of active and 

passive flexibility during the annual cycle of stretching classes. 

Journal of Physical Education and Sport, 6. Doi: 10.7752/japes. 

2021.s2141  

Anshel, M. Marisi, D. (2013). Effect of Music and Rhythm on 

Physical Performance, Journal of American Alliance for Physical 

Education Recreation and Dance, 49 (2), 109-113. 

Batista, A., Garganta, R. & Ávila-Carvalho, L. (2019). Flexibility and 

strength in brazilian and Portuguese gymnasts. European Journal 

of Human Movement, 42, 138–154. 

Cooper, K. H. (2018). The history of aerobics (50 years and still 

counting). Research quarterly for exercise and sport, 89(2), 129-

134. 

Fjerstad, BM, Hammer, RL, Hammer, AM, Connolly, G., Lomond, K. 

V, & O'CONNOR, P. (2018). Comparison of two static stretching 

procedures on hip adductor flexibility and strength. International 

Journal of Exercise Science, 11(6), 1074. 

Jia, L., & Li, L. (2020). Research on core strength training of aerobics 

based on artificial intelligence and sensor network. EURASIP 

Journal on Wireless Communications and Networking, (1), 1-16. 

Kyranoudis, A., Sotirios, A., Ioannis I., Athanasios C., Vassilios G., 

Efstratios, K., Thomas, M. (2019). The acute effects of combined 

foam rolling and static stretching program on hip flexion and 

jumping ability in soccer players. Journal of Physical Education 

and Sport, 19 (2), 1164–1172. 

Liang, Chao. (2020). Research on the Flexibility Training in 

Gymnastics Teaching in colleges and universities. Frontiers in 

Educational Research. ISSN 2522-6398, 3(1), 113-117, DOI: 

10.25236/FER.2020.030117 

MacKay-Lyons, M., Billinger, S. A., Eng, J. J., Dromerick, A., 

Giacomantonio, N., Hafer-Macko, C., & Unsworth, K. (2020). 

Aerobic exercise recommendations to optimize best practices in 

care after stroke: AEROBICS 2019 update. Physical 

therapy, 100(1), 149-156. 



 

 جامعة الأزهر

 كلية التربية بالقاهرة

 مجلة التربية
 م2025لسنة يناير،   (،2) (، الجزء205العدد: )

 

 

631 

Masliak, I., Krivoruchko, N., Bala, T., Horchaniuk, Y., & Korchevska, 

O. (2019). Efficiency of using cheerleading for flexibility 

development at female students of teacher training college. 

Journal of Physical Education and Sport, 2019(1), 178–184. Doi: 

10.7752/japes. 2019.s1027. 

Matsuo, S., Iwata, M., Miyazaki, M., Fukaya, T., Yamanaka, E., 

Nagata, K., Tsuchida, W., Asai, Y., & Suzuki, S. (2019). Changes 

in Flexibility and Force are not Different after Static Versus 

Dynamic Stretching. Sports medicine international open, 3(3), 

89–95. 

Mazo, L. (2010). Effects del enthronement con Plataforma vibratory 

end gymnasts de alto pentimento. Revita Kronos, 9(18), 69–75. 

Micheo, W., Baerga, L., & Miranda, G. (2012). Basic Principles 

Regarding Strength, Flexibility, and Stability Exercises. PM&R, 

4(11), 805–811. Doi: 10.1016/j.pmrj.2012.09.583. 

Moncanu, G & Dobrescu, T. (2021). Improving upper body flexibility 

in students through various types of stretching during physical 

education lessons.  Journal of Physical Education and Sport. 

(JPES), 21 (3), Art 195, 1533 – 1543. May 2021. online ISSN: 

2247 - 806X; p-ISSN: 2247 – 8051; ISSN - L = 2247 – 8051. 

JPES. 

Motahari-Tabari, N., Shirvani, M. A., & Alipour, A. (2017). 

Comparison of the Effect of Stretching Exercises and Mefenamic 

Acid on the Reduction of Pain and Menstruation Characteristics 

in Primary Dysmenorrhea: A Randomized Clinical Trial. Oman 

medical journal, 32(1), 47–53. 

Motus Personal Training & Physiotherapy. (2021). Medicine Ball Split 

Stance Contralateral Trunk Rotation. 

https://www.youtube.com/watch?v=ewfHzgIp9ao. 

Nogueira, C. J., Cortez, L., Souza, I. V. D., Mello, D. B. D., Senna, G. 

W., Brandão, P. P., & Martin, E.H.  (2019 ) Effects of flexibility 

training with different volumes and intensities on the vertical 

jump performance of adult women. Journal of Physical Education 

and Sport, 6. Doi: 10.7752/jpes.2019.03244 

Physique Engineer. (2019). Ipsilateral || Contralateral || Lateral Flexion 

|| personal training course. Retrieved, 

https://www.youtube.com/watch?v=W4TiJvHvKDY. 

Sleeper, M.D., Kenyon, L.K., & Casey, E. (2012). Measuring in 

Female Gymnasts: The Gymnastics Functional Measurement 

https://www.youtube.com/watch?v=ewfHzgIp9ao
https://www.youtube.com/watch?v=W4TiJvHvKDY


The Effect of a Training Programon on Developing 
Pelvic and Shoulder Flexibility Among Female 

Gymnastics Students at The Faculty of Sports Science at 
Mutah University in Jordan 

Majdoleen Mohamed 

Obeidat 

 

 

632 

Tool. Internacional Journal of Sports Physical Therapy, 7(2), 

124–138. 

Souza, R. F., Pereira, G., & Gomes, N. R. S. (2017). Effects of chronic 

stretching training on the torque of young adults. Journal of 

Physical Education and Sport, 6. Doi: 10.7752/jpes.2017.03186. 

Tkachova, A., Dutchak, M., Kashuba, V., Goncharova, N., 

Lytvynenko, Y., Vako, I., & Lopatskyi, S. (2020). Practical 

implementation of differentiated approach to developing water 

aerobics classes for early adulthood women with different types 

of body build. Journal of Physical Education and Sport, 20, 456-

460. 

Vernetta, M., Montosa, I., Beas Jiménez, J. & López-Bedoya, J. 
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