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Objective: To investigate whether the type of early sport participation (early specialization 

and diversification), age of sport initiation, and level of sports performance can enhance 

creativity in elite karate athletes. 

Method: This cross-sectional and descriptive-analytical study was conducted among 

National Team and the Premier League Karate athletes (69 subjects). The Torrance Creativity 

Scale and Personal History Questionnaire were used to determine the individual's level of 

performance and type of physical activity. The Torrance Test of Creative Thinking (TTCT) 

(1977) found that fluency, flexibility, originality, and elaboration were the most important 

cognitive processes for defining and assessing creativity. Sixty-nine karate athletes (Mage = 

24.05, SD = 1.42) were randomly selected to complete a questionnaire regarding creativity, 

type of participation, and championship history. Data analysis consisted of descriptive 

statistics and two-way repeated measures analysis of variance (ANOVA) using SPSS. 

Examination of the main post-hoc outcomes was performed using pairwise Bonferroni-

corrected comparisons. The significance level was set at P=0.05. 

Results: The results showed that athlete creativity at the global competitive level is improved 

by diversifying the sport. However, local competitions encouraged the creativity of early 

athletes specializing in their sport. Moreover, the beginning of the sports era brought 

increased precision and flexibility, increased success on a global scale, and influenced 

creativity. Diversification makes no difference in language ability or originality.  

Conclusions: The results indicate that the type of sport practiced and the age at which the 

sport begins can positively influence creativity in karate athletes. 
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Extended Abstract 

Introduction 

The nature of early sports participation training 

(diversification and specialization) significantly 

minimizes the psychological, social, and physical 

costs associated with this type of training, especially 

in the first years of an athlete's sport activity. 

Therefore, some other researchers believe that athletes 

tend to gain their first sports experience by 

participating in various interesting games. Cote coined 

the term "diversification" to describe this type of 

sporting activity. This includes a variety of core 

sporting activities that are intrinsically motivating, 

provide immediate pleasure, and are specifically 

designed to maximize enjoyment. Diverse 

participation in sports allows children to practice 

sports with minimal equipment, in any space, with any 

number of players, and with players of different ages 

and sizes. This type of environment is easy to create 

and does not require adult supervision, coaches, 

referees, special equipment or facilities, time limits, or 

clothing that are characteristic of organized sports and 

targeted training. 

Creativity is the most basic human ability, the most 

fundamental element of value creation, and plays an 

important role in all aspects and aspects of life. 

Creativity and innovation are among the best human 

qualities and are clearly expressed in sports. An arena 

where creative athletes demonstrate their skills. Karate 

is one of the sports disciplines where creativity is 

essential. Karate is one of the common Olympic 

martial arts, and creativity is essential. Karate has an 

old order of progression, giving the impression that it 

is pointless to attempt or allow creative turns in the 

wrong phase. Based on previous research results and 

the practical principles of karate, it appears that the 

nature of initial participation in karate influences the 

level of success that karate athletes achieve depending 

on their creativity. Therefore, the purpose of this study 

is to investigate the influence of the type of 

participation in the sport and the success achieved on 

the creativity of karate athletes. 
 

Materials and Methods: Our study was designed as a 

cross-sectional, descriptive, analytical study. Data 

were assessed at the beginning of the study. A cross-

sectional, descriptive-analytical study was conducted 

among the national team and Premier League karate 

athletes of the Iranian national team (69 subjects). The 

Torrance Test of Creative Thinking (TTCT) and the 

Personal History Questionnaire were used to 

determine the age of initiation into sports, the 

individual's level of success, and the type of sports 

participation. Confidentiality of participants' 

information in the study, satisfaction of the participant 

sample, non-disclosure of information to others, and 

creating an atmosphere of trust were among the 

standards and ethical considerations of this study. All 

cases in this study were reviewed and approved by the 

University Ethics Committee. 

 

Results: The results of the two-way ANOVA on 

creativity showed a significant main effect for speed 

(F = 1.35, P = 0.001). The first-order effect of 

participation type was also significant (F = 7.39, P = 

0.001). The interaction effect of participation type and 

creativity was significant (F = 1.27, P = 0.001). 

Bonferroni was used for a more detailed analysis of the 

two-way interaction of Involvement Type × 

Creativity. At the global level, early diversification 

had a significant effect on all conditions of creativity 

(P = 0.001). Pairwise comparisons revealed a 

significant increase in creativity between global and 

local competition (P=0.001). These observations 

suggest that increased creativity in early 

diversification modes has a strong impact on global-

level competition. 

Furthermore, the results showed that through the early 

diversification mode, the study participants produced 

world-class creativity in terms of fluency, flexibility, 

originality, and elaboration (all P > 0.4). However, 

through early specialization modes, participants 

produced creativity at state success levels of fluency, 

flexibility, originality, and elaboration (all P > 0.4). 

The results of the two-way ANOVA of creativity 

scores in the participation method (Figure 2) showed a 

significant linear effect for age at the start of the sport 

(F1=7.39, P=0.001), and the linear effect was 

significant for the type of participation. did. (F =1.35, 

P =0.001). 

 

Conclusion: Top world-class and national-class 

athletes, as well as high-achieving young athletes, 

have all completed extensive training in major sports, 

and many have recorded impressive performance 

progress in their early stages. However, athletes whose 

performance development is especially accelerated in 

the early years, typically associated with increased 

practice in core sports, little or no practice in other 

sports, and early commitment, are the ones who do the 

best. Alternatively, viewing youth sports participation 

through a neoclassical economic framework, 

particularly the concepts of efficiency and 

sustainability, provides a useful heuristic to better 
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understand the progression to the highest levels of 

sports performance. Basically, as the amount of 

training and competition increases, training efficiency 

becomes paramount. Empirical findings support the 

hypothesis that longer attention spans facilitate 

creative performance. Tachibana argues that because 

of our narrow attention spans, we are not able to absorb 

and process all stimuli and information that could lead 

to original and potentially creative solutions in a given 

situation. He insisted. A long attention span allows you 

to absorb a variety of seemingly unrelated stimuli. 

Only a few studies have looked at consciously training 

attention span in sports. Memmert demonstrated the 

influence of specific instructions on tactical decision-

making in team athletes, finding that participants who 

focused their attention on a broad range of I discovered 

that making decisions. These findings highlight the 

need to optimally design training programs as they 

may help promote the development of children's 

creativity. By using appropriate training scenarios, 

large areas of attention can be specifically trained. For 

the top karate athletes who competed in the world 

championships, creativity had a positive impact on 

their success in the sport compared to the local 

situation. Importantly, the impact of the type of early 

sport participation and age of starting sport on the level 

of sport success was clear. Although our results 

indicate that training start age is effective in promoting 

sports creativity in Iranian elite karate athletes, the 

question of the outcome mechanism remains open and 

requires future research. further investigation is 

required. 

 

 

Research limitations: 

Among the limitations of this research is the lack of 

control over the stressful conditions of the subjects 

outside of training, the limitedness of the examined 

sample and as a result the problem of generalizing it to 

other athletes in different disciplines, the existing 

research gap in relation to the study of the research 

variables, the research sample. Also according to 

cultural and social factors, this case may be effective 

in generalizing the results at the national level and 

other groups. In the present study, variables such as 

social class, educational status, etc. It is one of the 

influential factors, which may have influenced the 

results. 

 

Keywords: Creativity, Early Sports Participation, 

Level of Sports Success, Karate, Start Sports Age. 
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5&���0 5F �x� �, ��� 50 <)2�, 0�
< 5)6�� �	 

5&���0 �F ��I), <)(1�, �����
��� 5&���0 5�#F 5F <)!-= �%�. �)fg& �, 	��Y� .
A���F�/F D�2 A�� H2�34 ����F �)fg& B�� 
<0� �	 >��� � 

<)(1�, E�2 r#0 ��
 V��� �F <)!-= �����
��� 5&���0 <��.  ��x/, 5F �Y6 �F �)0�& �F ����� ����0 5&���0 �
��� <)(1�, ��I), ����F

.�,.�F B�G�, A�� ����F 	�R�	 H2�34 A�� �%�. 5)6�� �
��� <0���, B�� � E	�1 <)!-=  

 

�4 /�� � ����  

 :54�6. 7�8�
�F �, �"�#O�2 B�� �� � �Q)R�& 
��0 
A�	�)/F B�� �� �G�+ m)(*& >�� .�	�	 �2 �	 E���F� 5P6�@, 	��, �F����� ���! 

�/�1�� .p� 5P6�@, 
�P@(, �Q)R�&- ��)�*& �	 A)F �����
���  )& ��, � T)6 �&�F 5&���0  )& ��, ����� )69 �Q� (��U�� �
.   

 :�4 2�%%
 �
����,. 5P,�CE �A�  H2�34<L
 � 5� ���
��� 51�+ E�  A)"��),) 5&���024,05  �F c�� ��)P, D��*��1,42( m�P�, 5F  )& 

��, ����� � T)6 �&�F ����� �� m��^ E��w+ 5PC��, �� �%�. E��F <0�
 �	 5P6�@, '��	 �
 ��	�� 5}��� �2 5,�/���4 Wy� � .�C�� �
Z�� 

�	�F E��F 5P6�@, �F V��� E�"6�F�d 5)6�� A))P& �
 .E	��1� 50 Z���
 	��� 5F 5P6�@, ��� �� �/�
�	 �C�� Z���
 <0�
 ��	�F: )1 (	�, 
��	�F 

)2 (u-O! 5F ���/� A����F 51�+ E� �	 T)6 �&�F ����� ��0 �	�0 ��	�F � )3 (A� �%�. 34 c�� �� ���)F 	�O� .E�2��)P, ���= �� 5P6�@, '��O� 

��	�F ��) :1 ('-��, ��
Iy���� 50 Z��& p� 5O+�L, �L�M, ��
Iy���� �)�g& �
 )��%)
 � 
������2 1998(
 � )2 (�	�Q��� �� �2���	 �� 

E	��, 50 m�= � �= �� E��)
�2 �� �))|& �, �/2	 .��/����F �C�� Z���
 <0�
 5F ��^ \,�0 �	 	��, D�2 5P6�@, � ��C E��. � >��	�4 �� 

�	�	 E�2 V�/
�� ��@, ���
 .Wy� <0�
 ����//0 p� <��G� 5,�� �O�0 5��2��. �� �w,� ��	�0. <0�
 Wy� ����//0 ��U,5� E� �� 

5,�/���4 �2 �� E��F �F����� ��,�. ��Q& X-= W���& )TTCT (\)��& ��	�0 .E��F A))P& A� B��
 
>��� ��I), <)(1�, E	�1 � B�� 

<0���, �
��� �� 5,�/���4 5(F�� �LM
 �	�Q��� �
 .��,�. ��Q& X-= W���& )TTCT (� 5,�/���4 5`M���& �LM
 E��F A))P& A� 

B��
 5F 
>��� ?@� <)(1�, 	�1 � B�� <0���, �
��� �	�Q��� �
 .5��,�*, �	�F '��-^� <0�
 ����//0 �	 
H2�34 <��G� �� �5��� 

<0�
 
��//0 ��� E��1� '��-^� 5F ���"�	 � 	�U�� �C 	����� �� �2��)P, � '�x+-, �!-=� A�� H2�34 	�F .5)�0 	���, �	 A�� 5P6�@, &Z�� 

5�)�0 X-=� ��"���	 ����F � �)��& �
. 

  

 :���9 2���*� �����  

����: �!;� <*��� =	
1 (TTCT)  

��Q& ��,�. W���& <)!-= �F ��,�. 60 �	�, E� W���& V�)(, ��Q&  <)!-=(TTCT) 50 ��� �� b��� A��& E�2��IF� 	��, �	�Q��� E��F 

�F����� 5F�U& �/2v <)!-= 
<�� �F����� �
 .5���� c���» :uj��P, ��!� �F p� \��, ��)#F ���
	 5C��, �, ���
 5� �, )/0��« [6�- 5��� 

�,  /0 ��� V�#+� �,  /0 ���  ���& ��)�L& ��)"F .]- 5��� ��� 
 /0 �,� V�#+�  d ���	 .� – >-& E��F A�1�� ��� <��	 FE�� \+ 

p� \��, .���4 �2 �	 V�)(, '��)6 5 5C�	  E��	�	 	�
 �, .��,�. ��Q& X-= ) W���&1977���� ( 	�	 E�2 5Q6�, 50 
����� D�@P�� 


E��Y4 <6�R� � Z#F E�2�/�.�1 ��=�/
 ��R� 	��, �	�Q��� E��F [��P& � �F����� <)!-= �/�#2]14
15[E�2��)P, . ����� 5M#� ����1 

) E�F�� Z��&1381�)��& ( �
 .A�� K=�
 �� 0 �& 120 �)|�, <�� 50 '���� �&j�F ���� ��/2	 <)!-= ���)F <�� .�����4 � ����� A�� V�)(, 

�	 5���� ��P1 <��G� HMF 	�F )E�Q6. ��O���0  =0,87 (]16[.  

 �4 2��� >�"?� � �4����1�� /��  

IU&�5 �*& �)\ � �� \R�+ '��-^��A (*&)m R�& ��,. ?@� �	 �	)Q� � ^�O/���� , ��U��� R�& ��,. ?@� �	 .	�
)Q� �����1 ���
  
�R�	

,)"��)A P, D��*�� �)�� ^�O/��� ��,. ?@� �	 �� �� \)�*& W������ �	 51�^ )ANOVA( ����Q��F �O)(P& ��,�. �  �	�Q���?@� .�
 �/P, 

E��	 05/0 P =A))P&  ��I1� ��� �� .�
spss27   .�
 �	�Q��� �2 �	�	 I)6��. <%C  

�4 �1���  

                                                           

1 Torrance Test of Creative Thinking Scale 
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 A� 	��� 5F >��� )
�*��Q& 
B�/&  KLM&(
 A��&j�F  ?@� <)(1�, �	 >��� ) '�(F�#, 
���%C  
���)� . A)F 
����6� 
��, ��*, (� <)!-= 

)�����
 
D�@P��  
<6�R �  Z# F (A)F �	 ����  5# ��(,  �
 .B�/& �  KL M& 5)6�� �� m��^ ��,�. t  \(�# ,
  A� 	��� 5F >��� )
�*��Q& 
B�/& 

 KL M&(
 A��&j�F  ?@� <)(1�, �	 >��� ) '�(F�# , 
���%C  
���)� . A)F 
����6� 
��, ��*, (� <)!-= )�����
 
D�@P��  
<6�R � F Z# (A)F 

�	 ���� B�/& � K��LM& 5)6�� �� m��^ p� E���� ��,�. t \(���#, 5��#��(, ���
 .�	 5�+�, 
�PF A��� �	 B����
 >��� )'�!�� 
<d��1 
B�/& 

 KL M&(
 ���� )B�/& 5)6�� �  KL M& 5)6��(
 � <)!-= �� m��^ \,�P& �2��� 5F ���/� E�2�)|�,  5�# F�� E��F A))P& 
����� @P��D� 
E��Y4 

<6�R� � Z#F �	�Q��� �
 � ��,�. ANOVA �� 5�����C ��U��  �	�	.  

  
c��C1  ��,�. b����T  

 

 

 

 

 

 

 

 

 

 

b���� I)6��. W������ �	 51�^ �F E�� <)!-= ) \�
 1 (�f�  ��R � \F�! �%C�& �� E��F <)!-=  ��� � 	�	 )1,35F = 
 001/0  =P .(�f� 5O&�, 

c�� B��  <0���, I)� �/P, ��	 	�F )39/7  =F
 001/0  =P .(�f� \F�(�, B��  <0���, � <)!-= ��	�/P, 	�F )27/1 =F
 001/0 =P) (c��C 1 .(

 ��,�.����Q��F E��F 5�IU& � \)�*& m)!	 �& �� \,�P& �	 51�^ B�� E�)��	  ×<)!-=  �	�Q�� �  �
 .�	  ?@� 
���%C B�/& 5)6�� &�)fg E��	�/P, 

�F �,��& Z������
 <)!-= <���
�	 )001/0  =P .(5���#��(, �	 5F �	 H��I1� �/P, E��	 �� �	 <)!-= A)F <F�!� ���%C � ��*, ������� 	�	 

)001/0=P .(A�� '��2��, ���� �,�2	 50 H��I1� <)!-= �	 <6�+E�2 5)6�� 
B�/& �)fg& E	��� �F <F�!� �	 ?@� ���%C 	��	.  
 

 c��C2 52�� �	 ����. ��,�. b����  
 

 

 

 

 

 

��-� �F 
A�� b����  ��� � 	�	 50 �� m��^ <6�+ B�/& 
5)6��  <0�
����//0 �	 5P6�@, <)!-= �	  ?@� ���%C �� �� �x� 
����� D�@P��
E��Y4 

 <6�R � �  Z#F �)6�& ��	�0. �F A�� 
c�+ �� m��^ <6�+E�2   �LLM& 
5)6��  <0�
����//0 �	  _�@� <)(1�,  ����� � ��  
Z�#& �D�@P�
E��Y4 

 <6�R� �  Z#F <)!-= �)6�& ��	�0 .b���� I)6��. W������ �	 51�^ '���� <)!-= �	 >��  <0���, ) \�
 2 (�f� �@= �/P,E��	 �� E��F  A� 

�	 B��
 >��� ���� 	�	 )39/7=F1
 001/0  =P (� �f� �@= E��F B�� <0���, ��U�� 	�	) .1,35F = 
 001/0  =P.(  

  

�)|�, t df  Sig.  A)"��), '��Q&  ��)P, D��*��  

�*��Q& A�  3,732 70  0,000  2,150  0,576  

��MF B�/& A� 5,532  70 0,000 4,250  0,744  

E��� �R�L�=� A� 4,429  70 0,000 3,025  0,683  

Z#F 2,457  70 0,018 1,025  1,231 

�����  2,615  70 0,040 0,500  0,813  

<6�R� 1,634  70 0,010 1,562  0,957  

E��Y4 D�@P��  2,026  70 0,025 0,975  0,924  

�O/, df Mean  F  Sig.  Partial Eta Squared  

<)(1�, ?@�  4 26,564  1,683  0,050  0,858  

<0���, B�� 1  18,265 0,891 0,007  0,891  

 B�� * <)(1�, ?@�

<0���, 
4  71,627 3,492 0,010  0,983  
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 \�
1 5#��(, 5Q6�, D�@P�� E��Y4 <)!-= �	 ���� E�2 5)6�� KLM& � B�/& �	 _�@� [��M, <)(1�, �
���  

  

  

 
 \�
2 5#��(, 5Q6�, Z#F <)!-= �	 ���� E�2 5)6�� �LLM& � B�/�, E��� �	 _�@� [��M, <)(1�, �
���  

  

@?�  

 ����F 
H2�34 A�� D�2 H2�34 b���� .	�F �
��� <0���, B�� 5F 5C�& �F E	�1 <)!-= �F �)0�& �F ����� ����0 5&���0 �
��� <)(1�, ��I),

�����
��� 50 	�	 ���� �&�F ?@� ���%C � ?@� ��, � A)/`�2 �����
��� ���C �F <)(1�, 
j�F �"�2 '�/���& ���/�, �� �	 >��� 2E� 

R�L�=�� 5F ����4 ������ ��� � E��)#F �� �%�. <1��)4 	����� E�)"��� �� �	 \+��, 5)6�� 	�= <Of �	�0 ��� .�F A�� 
c�+ �
�������� 50 

<1��)4 ��
	����� 5F �3�� �	 c��E�2 5)6�� ���#& �,
	�
 50 uj��P, �F H��I1� A���& �	 >���E�2 
��R� A���&  0 �� ���F A���& �	 

���� >����2 � E��� �R�L�=� 5)6�� ����2 
<�� �����
��� ���C � �j�#��IF ?@� ��, b��� 
<�� �,� �	 A)F �����
��� �
�� V-0 ,�� 

�	�� 	�F .�����
��� A#, �& �	 ?@� ���%C]2[ E�2�"6� <0���, �	 >��� �����C r�d� �	 5/),�  )2�Q, "E��� KLM& 5)6��" � " B�/&

��MF 5)6��" 	��, e*F ���! �, ���)�]5[. E��� KLM& 5)6�� r�d� �F �	�Q��� �� >�� 5}��� ��
 Z��& ��#���� � ������2 ?)G�& �	�	 
� .

�F����� �� "A���& 5����P&" �� 	�%/�)4 	�0]14[ .�� E�� 
�"�	 ��MF B�/& 5)6�� 	�%/�)4 ��
 Z��& 5&�0 � ������2 ��L& �, 	�
 50 F� 

"E��F 5����P& B�/�," �	 ��0	�0 � �����C�� ZO&�, <��]15[. '�()(*& ���� u�,��� 5F [)R�& � ?)G�& A)���! ZF��� A)F �2�)|�, �, 4	��	� .

H2�34 A�� I0��& �F 5@F�� A)F E�2�)|�, <0���, ����	 �0	�0/���C�� � <1��)4 E�PF <�� .E�2�"6� <0���, �	 ��), ���
����� ���C 

Z��& A��/� �)|�, <0���, A))P& �, 
	�
 �� 5��C A� �	 B��
 �2 >��� 
��R� A� ��)�� 5F ��(� [@� E�
� [��P& ��
 )5F ���/� 


c�h, A)6�� ���,�%! 
������ ��, �� A)F ����6�(
 � B�� <0���, .A�� \,�
 ��I), >��,. �2���,��� ��
 Z��& �F�, � E��F ��)d��� �	 �2 
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�	 >��� ��R� � ���� �%
��� <��]16[. 5�2 A�� E�2�)|�, <0���, �� �,���& 5F'��R 5�����C 5F���/� E�2�)|�, p���,���4 5���)4 

������E�)� 
	�0 50 ���,� ��0 �	�0 ZF��� �@= �� �@=�)d �F 	����� � '-,�P& ��  2��1 �,�/0]1[.  

��#���� � ������2 	�%/�)4 	�0 50 �����
��� ���C ���F '�/���& E��� �� �� A)/� A)��4 B��
 �//0 � Wy� ��I), '�/���& �E�� �� 5F 

�h0��+ �/����F .A���& E	��Q�� q�LM, 
>��� �F <���2 � '��x� 
�F�, \,�
 ����& ���, [��z� <�� � E��F 	�O%F 	����� �+��^ 
�� 

<�� .��)#F 5�#= ��//0 � �,�I6 ����� ��//0 <#)�]17[. ��-� �F 
A�� �	 �6�+ 50 �����
��� j��P, _�@� ��j�F �� 'Y6 ����	 �� �	 

<)6�P1E�2 �/���& >��I� �,�//0 50 E�2��)P, A���& E��� �� �	��.�F �,
�//0 <0���, �
��� E�
� �%�. A)/`�2 \,�
 [)^ ��	��#E� 

�� <)6�P1�2 )A���& 
 )& <,�1E�2 
5(F�#, '�(F�#, (<�� 50 �&��1 �� [��P& ��R� A���& <�� .�	 
5U)�� ��#���� ���v� 	�0 05 ��%Q, E��� 

A���& 5��2��. 	�F��0 E	��*, �	 ���+ >��� 	��	]18[.   

�	 	�%/�)4 	�= E��F B�/& 
5)6�� 5&�0 � ������2) .2007 (	�%/�)4 	�0 50 �����
��� ���C ���F H��I1� A���& E��� p& >��� �� 5F "5�+�, 

5��,�� E��Y�" )16-18 c�� (5F �)=�& �����/)F .A�� KLM& ��"/2��	 ���F \O! �� p� "5�+�, 5���� E�)�" )6 �& 12 c�� (� p� "5�+�, 

�LLM&" )13 �& 15 c�� (�F E��F E��� �	��#� �	 >��� E�2 	�P�, ��U�� 	�
 :E��F �)d �2���,��� �����)d 50 Z��& <0�
 ��//0�� 

 )x/& �, 
	�
 5F E�C �F�, )5F ���/� 
c�h, Z��& ������2(
 � E��F 'Y6 �&�v �� E��F ��U�� �, 
	�
 5� E��F 	�O%F 	����� )
u-h, 1c�O&� �	 

��)+ 
'��= �0�2 
���F�)= �0�2 E�� �� �	 p� 5����	 �� �	� .(��(*, E��F 5����P& �� �� ���� <)6�P1 �2 �F A��/� ��3�� )�/��, &
E��Y4�))| 

��,� ��U�� 
��0 �I)"�� 
�2 'Y6 �&�v (� b���� )c�(��� 
'��%, �I)"�� ����	 
��/�. ��j�^ '�, (I����, ��	�0]19[.  

E��F A��&�F �����
��� 5&���0 50 �	 '�(F�#, ���,�%! ��%C <0�
 
��	�0 <)!-= �	 5#��(, �F <)P!�, ��*, �)fg& ��Oh, F� <)(1�, �%�. �	 

A�� >��� <
�	 .5��� I}�+ 
<)�2� �)fg& B�� <0���, �
��� 5)6�� � A� B��
 >��� �F ��I), <)(1�, �
��� KM�, 	�F .5���� �b��� �, 

���� �, �2	 50 A� B��
 A���& �	 E�(&�� <)!-= �
��� �	 �����
��� 5OM� 5&���0 ����� �f�, 
<�� �,� c���  #)���, 5U)�� 2��/`� ��F 

<�� � 5F '�()(*& ��/�. ��)� 	��	 .����F ���)F 	��, ��)� <��.  

B�G�, �"�	 �	 5P��& <)!-= 
�
��� <)Q)0 >�� E�2 �/���& <��]20[. 5�1��E�2 �F�U& �� A�� 5)G�1 <���+ �,�//0 50 ���FE�2 5C�& 

��j�^�& 	����� 5��!-= �� \)%#& �,�/0]21[. ���O)��& )2019 (cj���� �, �/0 50 5F \)6	 5/,�	 5C�& 	��*, 
�, �, �	�! 5F ]YC � >��	�4 

���& ��*, �2 � �&��-^�  )�#)� 50 �, �/���& 5F ��� \+ E�2 5��!-= � ��(6�F �	 p� <)P!�, A)P, �U/, ���
]22[. �� <
�	 ��%z� 5�R�1 

5C�& ��j�^ 5F ��
 ���,� �, �2	 �& B���� ��*, E�2 5F �2�z ZO&�,�� �� ]YC �)/0 .Z(1 	��P& ��0 �� '�P6�@, 5F >��,. 5��2��. 5/,�	 

5C�& �	 >��� 5�=�	�4 ���]8[. �)fg& \�P6�����	E�2 q�= �� �F  )�L&E�)� ��)�0�& �	 �����
��� ��)& ���� 	�	 � <1���	 50 
<0������//0 

50 5C�& 	�= �� �F [)^ �	��#�E� ��  )�L&E�)��2 I0���, ��	�0 .p� 5P6�@, �6�^ H
 52�, Z��& '��, �� A�� 5U)�� <���+ ,��/0 50 

5,���FE�2 A���& 5C�& �	 �=�F >����2 �,����& �F 5P��& 	����� X-= �)fg& 	��Y"F]4[ .A�� 5�1�� �2 ��)� 5F �+��^ 5/)%F 5,���F E�2 �
��,. 

�� 5�#C�F �, �/0 ���� A��, <�� 5F �
� <)!-= ��0	�0 p�0 �/0 .�F �	�Q��� �F �� �	�Q��� �� E�2����/� �
��,. 
r��/, �, ���& m^�/, 

�P)�� �� 5C�& �� 5F ��^ q�= >��,. 	�	]23[.   

5�1��E�2 ��2�34 ��O&�� ��(6�FE� A)F B�� <)6�P1 
���F _�@� <)(1�, � A� �� ���� �,�2	 .A�� 5�1�� �2 5F 5���U, �2��
 ,	�C� p�0 �, 

�/0 50 �F <)�2� >��,. r��/, �� �x� �
� �)0g& 	��	 .�	 �6�+ 50 '�()(*& ���)F E���G 
<�� <���+ ���2 �� A�� ��L& 	�C� 		�� 50 

<)!-= �	 \���� ����� >���4 � 	�U�� �, 	�
 .'�P6�@, ���� ]�L�� �F A�� �����	 <(F�@, ����	 � ]����� E�2 ���,� �R�= �� E��F &5P�� 

E�2	����� ��=�/
 5�#C�F �, �//0 ]24 .[\F�! 
5C�& ���� �/� �� �6�& �& 8 �"6�� A����)F 	��P& m�@, �  0��& W4�/)� �2 �� �	 ��! )F���/ 

5)6�� ���� �, �2	 .��-� �F 
A�� ]YC I0��� �	 <6�+ <+����� �	 ��! 
c��)y)#0� ��@���2 50 Z��& A��� PET ������ E�)� �, 
	�
 5F 

���/� p� K=�
 ZO&�, �F <)!-= \�� �, �/0]25[.  

<)Q)0 >�� E�2 �/���& H(� ��%, �	 >���4 <)!-= �
��� 	��	 .'�()(*& ���� �, �2	 50 5�R�1 5C�& ��j�^ �& �, ����& �	���� 

5��!-= �� H��I1� �2	 .���O)��& �(�P, <�� 50 5/,�	E�2 5C�& 	��*, A��, <�� ]YC � >��	�4 ��*,E�2 ��j E��F 	�U�� ���\+E�2 ���F 

� 5��!-= �� �	 <)P!�,E�2 [��M, 	��*, �/0 .
W���F ���F 5C�& ��j�^�& 	��1� �� �	�! �,	��� �& ��*,E�2 B�/�, � 5F �2�z ZO&�,�� �� 

]YC �//0. A�� 5�1�� �2 �F <)�2� �+��^ 5,���F E�2 �
��,. 5F ��^ �f�, E��F H��I1� <)!-= ��0	�0 �)0�& �, �/0 .�F r)0�& �E�2����/ 
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�
��,. 
r��/, �, ���& 5/,�	 5C�& �� 5F ��^ q�= E��F 5P��& D�2 ���! 	�	 ]26.[ 

mF�@, �F '�()(*& 
�6��0 �, 5@F�� ��0 A)F E�2�"6� �LLM& �
��� � <)!-= ��)4  �	��� .'��Q& E�2 <)!-= A)F ��*, � V-0 ���%C 

	�C� <
�	 �,� 5F ��^ �/P, E��	 	�O� .
A)/`�2 E�2�"6� <0���, �
��� A)F <0�
 ����//0 �	 5,���F E�2 �
��� '��Q�, 	�F .��B � A� 

B��
 E��F ���%C ����0 5&���0 '��Q�, ������ �F 	�F .A�� A��, <�� 5F \)6	 '��Q& �	 A))P& D�2 �� '�,��!� �C��= �/)� �
�F. '��Q&  0 

�	 <)!-= 50 �	 '���� D�@P�� E��Y4 �	 �����
��� 5OM� 	�C� <
�	 A��, <�� 5F \)6	 ������& E�2 ��=�/
 �
�F 50 5F ��^ !\F� �%C�& 

�F ?@� <)(1�, �
��� �)fg& �, 	��Y� .5���� A���& � <F�!� e��F 	�O%F >��� �, 
	�
 <)!-= A��, <�� <)(1�, �
��� �� H��I1� �2	 .

A)/`�2 <2�O
���2 A)F <)!-= � �/�.�1 X-= � c�,E�2 5P��& 
�
��� 5F�3�� ���#�2 ��Q& ����� � ��"�2 �F B�/& 5)6�� � M&�LL ��
 

��"/2��	 ��2��, �
 ]27.[ 

]����� 5P��& 
<)!-= b/4 5�+�, <)!-= ����I1� )E��O,1
 [
�02
 E�"/
��3
 m6�=4
 � ��%z5 (�� [)R�& �,�/0 � �%�. �� �	 E�2	����� 

�/� 5�
�E� 50 �	 '�G��Q, X-=  #U& 5�1��
��� r)0�& �,�/0 .�	 A)6�� \+��, �
��,. �	 A� 
?��Q& �)0g& �F <Of ��� �	 �E�2	���� 

B�/�, 
E��� E��F E��� � 	��� ���F �/�O, �F >��,. E�2 �@=�)d <�� ]28 .[A�� �2	����� E	��. E���)F �� E��F [�0 E�2�"6� ��0�+ 

[��M, �,�2	 � c���+� ��%z ���\+E�2 
���C �()O@& � E	�F��0 �� H��I1� �,�2	 50 A��, <�� �F�)��	 5F <)(1�,E�2 ��/�. �	 ?@� 

���%C ��  2��1 �/0 .�	 A��=. 5�+�, 
<0���, KLM& ������)4 �	 >��� � �%P& E�)�	�� I����, ��)#F  %, <�� �& �F H��I1� /,�	5 '��)x/& 


'��%, <�	��*,E�2 <1��)4 5��!-= �	 _�@� �&j�F 	����� �� H��I1� �2	 .�F 	�C� 
A�� �	 ���& \+��, 
�
� >��,. E��F �2 E��F 
��	 

p� 	����� E��F 
��*, ZO&�, �F 	����� <�	��*, 
��*, H(� ��%, �	 <��(& ���1� X-= ��)�0�& �Q�� �, �/0 .�2 �	 �����	 �,A� <�� 

��/����F �� m���& �//0 �& 5�2 'j���+� \�� )	�O%F ��Q& ����� (�� ����F �//0 � �� E���	�������� �	 '�,��!� 	�= E�)���C /0�/ .�	 
B��U, 

�F 5C�& 5F A���& X�1 
�0Y6� �
� <)!-= ����, �, 	�
 ]29.[ 

5F ��^ 
��0 ]����� 5P��& <)!-= \,��� E�)�0 �� 50 �U/, 5F 5P��& �����4 ���1� X-= �F 5C�& 5F A� � KLM& �	 >��� �,

	� ����F 

�,�/0 .�	 c�^ \+��, 
�
� ��/����F B���� �Q��M, �� <)!-= �� ��)F �, �//0 )�� <)!-=  0 �& <)!-= j�F (�� ��+ A��, ��< I��2 

<)!-= �� ���� 
�/2�� �,� u�/k�@, �	 <��%� �&������ � E	�F��0 �& �/2��= 	�F ]30 .[�
� 5�2 ��/����F p� �/�.�1 ��#��-�����-�����C� 

E	�1 <�� ]31 .[
A���F�/F ��)F�, ���O� �& �
� \,�0 '��%, �x�/, 
�/���F �	 �)d A�� '��R ���F <�	��*,���2 �� �	 ~��F ��=�/
 � ��0�+ 

50 A��, <�� 	����� X-= �� ��%, �,
�/0 �/��/�F � ����YyF .��)F�, ���F ��/����F �� �F \�
 �	�	 5F Z)*, 	�= ��%6� �/�MF .�F A�� 
	�C� 

�, )���& Ak�@,  )
�F 50 ��� ��/����F V�#+� ��+�� �//0 � ���F V�& �� <#�
 �� p#�� 
�	�0 5F ��^ '��Q�, ��1 /0
�/ E�2���1� ���C 

�� [�0 �//0 � �	 c�^ E��F ��.�� �/
�F .�F 5C�& 5F 5�/�� B�/& E	�1 \F�! �%C�& �	 �
� X-= 	�C� 	��	 ]32[
 \+��, 5}��� ��
 \�P6�����	 

E�2 ��0 
�/�#2 A���F�/F A��, <�� �6���, �/
�O� .�	 ���& 
\+��, E��)#F �� \,��� �C��= 50 5F �%�. ���
� ���� 
<�� �F  2 f�� �, ����Y� 

� �, �/���& �	 �/�.�1 c-�=� 	�U�� �//0 .�F A�� 
c�+ ��1 	�
 �, 50 5�2 ��/����F �	 <��%� �)#, �6���, ���#�� �� �� \+��, ,E��O �& 	�PR 

c�O�	 �,�//0 � A�� ��1 5�)�2 �	��.�F ���	�
 .�	 �6�+ 50 E��� KLM& ��/����F H��I1� �, 
�F�� c���+� ���F <)!-= )F��� 	�
 �, 

� r�d� W4 �� 5�+�, 	�PR �� �, �2	 .5F A�� 
�/P, ��j <�� \+��, E�PF �� �	 �F 	�)� ]33.[  

  

  

 �4 �����?� �� �A����: �04�6. ��B� 7�8 � 54�6.  

 ��� H2�34 A�� E�2 <�	��*, ��V���� Z���
 � <)PG� c��/0��	�,�. E��
A���& ��,� �� ���= �	 �2 ���F 	��, 5���� �	�F 	��*,� �	 � 

��)5U �P& \��,)  �� 5F �.��  
[��M, E�2 5�
� �	 �����
����2�34 -=� |�, 5P6�@, �F 5@F�� �	 	�C�,)�2� (*& 	��,)m 
4 5���� H2�3

                                                           
1 Beginner 
2 Explorer 
3 Illuminati 
4 Creator 
5 Rise 
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 5F ��F�,5&���0 ��,  )& "/2�1 \,��� 5F 5C�& �F � 	�F
� ����C� �� <�� A��,�A �P&�F 	��,)  ����b ���0 ?@� �	E �2 �����E 	��" f�&)� 

�
�F ��Y� 
|�, �G�+ H2�34 �	)�2��� �)x�
 5(O^ ����C��
 PG�)<  ... � ��)L*&|�,)�2�E , 50 ���� c��/0)����� f�& \,��� ��)� �
�F ��Y� 


	�F ��Y� �)f�& b���� E�� �F \,��� A�� ���
 50�
�F �.  

  

���9 �C�1*  

   <
�	 ��%z� ���& �, m)(*& b���� �F 5@F�� �	 ��0 ��^ 5F E��F 50 A��&�F �����
��� 5&���0 50 �	 '�(F�#, ���,�%! ��%C 0�
< 
��	�0 

<)!-= �	 5#��(, �F ?@� ������ �)fg& ��Oh, �F <)(1�, �%�. �	 A�� >��� <
�	 .5��� I}�+ 
<)�2� �)fg& B�� <0���, ����
 5)6�� � A� 

B��
 >��� �F ��I), <)(1�, �
��� 	�F .5���� b���� �, ���� �, �2	 50 A� B��
 A���& �	 E�(&�� <)!-= �
��� �	 �����
��� �5OM 

5&���0 ����� �f�, 
<�� �,� c��� 	��, �	  #)���, �. E��Y��f� ��/`�2 ��F <�� � 5F '�()(*& ��/�. ����F � ���)F ��)� 	��	.  

  

�*����� � �!0� 

m)(*& A�� �	 5&���0 ��)����1 �	 50 ���)F�, � �����
��� �,��& �� ��	��� E����2  ���	��! � ���& 
 ! ��"���	 �
��� ���/����� ���� �� �

.	�
 �,  

 D�E$	���	
�  

  54�6. =	
� F�G� �� ����.  


<�� ��
 5�1�� �x� �	  ! ��"���	 X-=� 5�)�0 \�P6�����	 �F mF�@, �!-=� '�x+-, H2�34 E��C� �	 

�(�� ���$  

 .<�� 5�
��� �6�, �,�+ 56�(, A��  

��9�%B��* �
��0�  

 .��� 5�
�	 ��#�� <0���, 56�(, A�� E��� �	�,. �	 ����/#��� ���&  

H��%� I��J�  

 .	��� �1�/, ���P& 56�(, A�� 
����/#��� ��%z� �F�/F  

References 
1. Coutinho, P., Ramos, A., Afonso, J., Bessa, C., Ribeiro, J., Davids, K., ... & Mesquita, I. (2023). To Sample or to 

Specialise? Sport Participation Patterns of Youth Team Sport Male Players. Children, 10(4), 729. 

https://doi.org/10.3390/children10040729 

2. Güllich, A., Barth, M., Hambrick, D. Z., & Macnamara, B. N. (2023). Participation patterns in talent development 

in youth sports. Frontiers in Sports and Active Living, 5, 1175718. https://doi.org/10.3389/fspor.2023.1175718 

3. Barth, M., Güllich, A., Macnamara, B. N., & Hambrick, D. Z. (2022). Predictors of junior versus senior elite 

performance are opposite: a systematic review and meta-analysis of participation patterns. Sports 

Medicine, 52(6), 1399-1416. https://doi.org/10.1007/s40279-021-01625-4 

4. Memmert, D., Baker, J., & Bertsch, C. (2010). Play and practice in the development of sport‐specific creativity 

in team ball sports. High ability studies, 21(1), 3-18. https://doi.org/10.1080/13598139.2010.488083 

5. Chia, L., De Oliveira Silva, D., Whalan, M., McKay, M. J., Sullivan, J., Fuller, C. W., & Pappas, E. (2022). Non-

contact anterior cruciate ligament injury epidemiology in team-ball sports: a systematic review with meta-analysis 

by sex, age, sport, participation level, and exposure type. Sports medicine, 52(10), 2447-2467. 

https://doi.org/10.1007/s40279-022-01697-w  
6. Cox, K. A. (2019). Quantitative research designs. In G. J. Burkholder, K. A. Cox, L. M. Crawford, & J. H. 

Hitchcock (Eds.), Research design and methods: An applied guide for the scholar-practitioner (pp. 51–66). SAGE 

Publications, Inc.  

7. Romance Garcia, Angel Ramon & Nielsen, Adriana & Mendes, Rui & Dobado-Castañeda, Juan & Dias, Gonçalo. 

(2023). The influence of physical activity on the creativity of 10 and 11-year-old school children. Thinking Skills 

and Creativity. 48. https://doi.org/101295.10.1016/j.tsc.2023.101295. 



 

 

    
1403 ���	 
1 ����
 
3  

 ������ت �����د� 
 رو��
	��� ورز��      

12 

8. De Greeff, J. W., Bosker, R. J., Oosterlaan, J., Visscher, C., & Hartman, E. (2018). Effects of physical activity 

on executive functions, attention and academic performance in preadolescent children: A meta-analysis. Journal 

of Science and Medicine in Sport, 21(5), 501–507. https://doi.org/10.1016/j.jsams.2017.09.595 

9. Leso, G., Dias, G., Ferreira, J. P., Gama, J., & Couceiro, M. S. (2017). Perception of creativity and game 

intelligence in soccer. Creativity Research Journal, 29(2), 182–187. 

https://doi.org/10.1080/10400419.2017.1302779 

10. Weisberg, R. W. (2015). On the usefulness of “value” in the definition of creativity. Creativity Research Journal, 

27(2), 111–124. https://doi.org/10.1080/10400419.2015.1030320  

11. Gubenko, A., & Houssemand, C. (2022). Alternative object use in adults and children: Embodied cognitive bases 

of creativity. Frontiers in Psychology, 13, https://doi.org/10.3389/fpsyg.2022.893420 

12. Oliveira, E. P., Almeida, L., Ferr´andiz, C., Ferrando, M., Sainz G´omez, M., & Prieto, M. D. (2009). Torrance 

tests of creative thinking (TTCT): Elements for construct validity in Portuguese adolescents. Psicothema, 21(4), 

562–567. 

13. Shaw, S. T., Luna, M. L., Rodriguez, B., Yeh, J., Villalta, N., & Ramirez, G. (2022). Mathematical creativity in 

elementary school children: General patterns and effects of an incubation break [brief research report]. Frontiers 

in Education, 7, 1–8. https://doi.org/10.3389/feduc.2022.835911 

14. Torrance, E. P. (1966). Torrance tests of creative thinking: Norms-technical manual. Personnel Press.  

15. Torrance, E. P. (1974). Torrance test of creative thinking: Verbal tests, forms a and B; figural tests, forms a and 

B; norms-technical manual. Personal Press.   

16. Abedi, J. (2002). A latent-variable modeling approach to assessing reliability and validity of a creativity 

instrument. Creativity Research Journal, 14(2), 267-276.  https://doi.org/10.1207/S15326934CRJ1402_12 

17. Ericsson KA, Krampe RT, Tesch-Römer C. The role of deliberate practice in the acquisition of expert 

performance. Psychol Rev. (1993) 100:363–406. https://doi: 10.1037/0033-295X.100.3.363 

18. Côté J, Baker J, Abernethy B. Practice and play in the development of sport expertise. In: Tenenbaum G, Eklund 

RC, editors. Handbook of sport psychology. 3rd ed. Hoboken: Wiley (2007). p. 184–202. 

19. Baker J, Cote J, Abernethy B. Sport-specific practice and the development of expert decision-making in team ball 

sports. J Appl Sport Psychol. (2003) 15:12–25. https://doi: 10.1080/10413200305400 

20. Oppici, L., Frith, E., & Rudd, J. (2020). A perspective on implementing movement sonification to influence 

movement (and eventually cognitive) creativity. Frontiers in Psychology, 11, 2233. 

https://doi.org/10.3389/fpsyg.2020.02233 

21. Santos, S., & Monteiro, D. (2021). Uncovering the role of motor performance and creative thinking on sports 

creativity in primary school-aged children. Creativity Research Journal, 33(1), 1–15. 

https://doi.org/10.1080/10400419. 

22. Tachibana, A., Noah, J. A., Ono, Y., Taguchi, D., & Ueda, S. (2019). Prefrontal activation related to spontaneous 

creativity with rock music improvisation: A functional near-infrared spectroscopy study. Scientific Reports, 9(1), 

1–13. https://doi.org/10.1038/s41598-019-52348-6 

23. Khalil, R., Godde, B., & Karim, A. A. (2019). The link between creativity, cognition, and creative drives and 

underlying neural mechanisms [Review]. Frontiers in Neural Circuits, 13, 1–16. 

https://doi.org/10.3389/fncir.2019.00018 

24. Ericsson KA. Towards a science of the acquisition of expert performance in sports: clarifying the differences 

between deliberate practice and other types of practice. J Sports Sci. (2020) 38:159–76. https://doi: 

10.1080/02640414.2019.1688618 

25. Spies, F., Schauer, L., Bindel, T., & Pfeiffer, M. (2022). Talent detection—importance of the will and the ability 

when starting a sport activity. German Journal of Exercise and Sport Research, 52(4), 647-656. 

https://doi.org/10.1007/s12662-022-00796-0 

26. Bulut, D., Samur, Y. & Cömert, Z. (2022). The effect of educational game design process on students’ 

creativity. Smart Learn. Environ. 9, 8 https://doi.org/10.1186/s40561-022-00188-9 

27. Frith, E., Ryu, S., Kang, M., & Loprinzi, P. D. (2019). Systematic review of the proposed associations between 

physical exercise and creative thinking. Europe’s Journal of Psychology, 15(4), 858–877. 

https://doi.org/10.5964/ejop.v15i4.1773 

28. Jung, M., Kim, H. S., Loprinzi, P. D., & Kang, M. (2021). Serial-multiple mediation of enjoyment and intention 

on the relationship between creativity and physical activity. AIMS Neuroscience, 8(1), 161–180. 

https://doi.org/10.3934/Neuroscience.2021008 

29. Laube, C., van den Bos, W., & Fandakova, Y. (2020). The relationship between pubertal hormones and brain 



 

 

    
1403 ���	 
1 ����
 
3  

 ������ت �����د� 
 رو��
	��� ورز��      

13 

plasticity: Implications for cognitive training in adolescence. Developmental cognitive neuroscience, 42, 

https://doi.org/10.1016/j.dcn.2020.100753 

30. Li, J. W., O’Connor, H., O’Dwyer, N., & Orr, R. (2017). The effect of acute and chronic exercise on cognitive 

function and academic performance in adolescents: A systematic review. Journal of Science and Medicine in 

Sport, 20(9), 841–848. https://doi.org/10.1016/j.jsams.2016.11.025 

31. Malinin, L. H. (2019). How radical is embodied creativity? Implications of 4E approaches for creativity research 

and teaching. Frontiers in Psychology, 10, 2372. https://doi.org/10.3389/fpsyg.2019.02372 

32. Matheson, H. E., & Kenett, Y. N. (2020). The role of the motor system in generating creative thoughts. 

NeuroImage, 213, https://doi.org/10.1016/j.neuroimage.2020.116697 

33. Piya-amornphan, N., Santiworakul, A., Cetthakrikul, S., & Srirug, P. (2020). Physical activity and creativity of 

children and youths. BMC Pediatrics, 20(1), 1–7. https://doi.org/10.1186/s12887-020-2017-2 

  


