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PURPOSE By analyzing trends in Taekwondo demonstrations, specifically in breaking
and performances, to date, this study aims to offer timely insights and set the
groundwork for future research. METHODS We used Korean abstracts from a total of
425 papers containing the keyword “Taekwondo demonstrations” spanning 20 years
from April 2004 to April 2023. We employed Python 3.5.2 to conduct dynamic topic
modeling (Latent Dirichlet Analysis, LDA) and to examine the correlation between the
topic distribution by section and the publication year. RESULTS The main findings
from the LDA are as follows. Topic 1 (10%): “The development of demonstrations:
performance in culture and art, “Topic 2 (11%): “The development of formalized rules
and judgments in a demonstration event,” Topic 3 (08%): “A study on the educational
courses and professionalism of Taekwondo coaches,” Topic 4 (11%): “Technical
movements and kinematic characteristics,” Topic 5 (09%): “A study on marketing
perspectives of demonstration performances,” and Topic 7 (33%): “Global exchange:
the development and rise of internationalization.” In the correlation analysis between
the topic share by section and the publication year, Topics 1 to 5 exhibited no
statistically significant correlation. However, Topic 6, “A study on the attainment of
events, training, and the psychological factors influencing athletes” and Topic 7,
“Global exchange: the development and rise of internationalization,” also displayed a
very statistically significant but negative correlation. CONCLUSIONS Future research
should focus on studies on the psychological management of athletes during
the performance of specific techniques and training methods. Further research
considering the global characteristics of Taekwondo may be required.
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Fig. 1. Perplexity and coherence score
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Table 1. Text preprocessing procedure

Text Preprocessing

Specific method

Univesrity Tackwondo/Demonstration/member/of Organisational Fairness/, member/

Ist Tokenisation . . . . .
satisfaction/, intention to drop off/ between strcutural /relation
University Tackwondo/demonstration mebemrs/ Organistioanl Fairness/ member satisfaction/
2st Extract only nouns. . . . .
intention to drop off/ strcutural realationship
University Taekwondo Demonstration mebemrs Satisfaction ntention to drop off trcutural
3st Stopwords . .
realationship
4st Common word conversion Athletes, Tackwnodo athlets, Demonstratrion member — Athletes,

(-4.268), Coherence score”} 7} =34tH -1.916). o] &< EH
2 ddolg HME7} 103 A AR w4 1913 whapky 191, 4
AR 191 2 SR EH7ME AAR 23 BT £7F 7Y o jEE
Al FHE FAE 7P & st o weskgi

H18 % dlolE A

A3} HA] g2 dolo] oulE AggstA £4I51H7] {18l Text data
Preprocessing(2to] A g])& AA| ]"ﬁ‘:]' H9AE HolE= |
A P BAES Tl ARt F, EU8s doju #dES A
Asts AAY AL AFHT £ C‘"]i:r"°1 /\1% 9] sh& 2t= A
2 & Yoff gh=tojol] E5E A A2 (NLP: Natural Language
Processing) =79 Python9 KonNLPy(Natural Language
Processing in Python)2] Okt ClassE AFgsto] Fej4 B4 A
Alstgitt. dlolE mrd& UTF-8 XHo] .CSV A= A5 2
o, o] Notepad++& 3 B 4 2dS +Pst 20, ot
et 22 FHES ol dlolEl= AR FA At AA, 12}
H]E—c J= &3l skt E|AE dHlolg|of ofz] E4o] x23d 4= QL
02 24 92 B85k Tokenisations “/\] sttt =4, ¥
*}%‘ =2 2EE SHOE FHolY 1R 5 VISR HolE
TESte] PARE FE5HGH. oY, EEA <A F ol &
W RS E AASHoH, 254 o4 ARG Tolrvhs g5 tlo]
HE dAste] AMEAF APS Akl A, o] 24} RIEEA
= &9l dolg £4 fAoA FEZXE A5 FASHARE & 9
o] glo] ¥HEd o g 4ok ‘AW, ‘BH, ‘foeE, By 5
22 FoI541705 A A 7HEEHE R #gh Al UA,
@olE F3let7] Qs 23 H=iA daE EYE Ut g
£ 2 ©olE TEHoIR FFete] A sk, HA e A=
(Table 1)3} gt}

A=A

2 7o) Bae EYndue A3 T A% A B A
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ARE =29 FEEFoNA U= 7195 E RIEEA] 5H3lo
), A9l 10719 dolES FE5+1 Word2vecs &850 5719
AR E &3

E9ndy DA B4 8 oA Perplexity score®} Coherence
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Table 2. Python libraries & classes used in data processing

Research method Library/Class
Graph Visualisation matplotlib.pyplot
Data transformation & analysis pandas
Numerical Computation numpy
Korean Text Analysis Konlpy.tag.Okt

Token Dictionary
LDA Topic Modeling

gensim.corpora.Dictionary

gensim.models.LdaModel

Sequential Topic Modeling  gensim.models.LdaSeqModel

List/tuple element frequency collections.Counter

Principal Component Analysis
Word Network Graphing

sklearn.decomposition.PCA

networkx
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8 7]19E 57E E&oklch Axet E“ﬁ%‘% 7h 2 E0A
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e 18
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g-85to] PCA(Principal Component Analysis:F4E5E4)&
Alste] Z- grojol] il 74 RALSE o] 5SS &5kt
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Table 3. Word frequency and PCA

related word & score tuple

Keyword(Freq.) | 5 3 4 P
Taekwondo(1959) domestic(0.968) Scene(0.965) Academy(0.961) Experience(0.954)  Kukkiwon(0.953)
Demonstration(1044) Leader(0.945) Experience(0.941)  Programme(0.941) Schools(0.935) Student(0.930)
Athletes(580) Judgement(0.947)  Training(0.944)  Psychology(0.943) S:::;?gg%? Control(0.939)
Game(520) Referee(0.916) Decision(0.867)  Demonstration(0.862)  Scoring(0.859)  Comprehesive(0.856)
Skills460) Aerial(0.983) Movement(0.958) Breaking(0.956) Motion(0.947) Score(0.943)
Breaking(436) Skills(0.983) Test(0.949) Kick(0.937) Series(0.932) Movement(0.929)
Training(380) Act(0.975) Control(0.964) Psychology (0.962)  Tendency (0.951) Addiction(0.947)
Globalisation(357) World|(0.988)  Development(0.964) Marital Arts(0.960) Development(0.958)  Exchange(0.956)
Performance(313) Vewing(0.961) Brand(0.959) Image(0.942) Audience(0.942) Intention(0.926)
Leader(280) Programme(0.956) Demonstration(0.944) Pariticipation(0.943)  Leadership(0.943) School(0.941)
Table 4. Topic modeling: Results from LDA
Topic(%) n Keyword 1(Prob) Keyword 2(Prob) Keyword 3(Prob) Keyword 4(Prob) Keyword 5(Prob)
Topic1(10%) 42 Culture(.053) Society(.041) Performance(.027)  Recognition(.023) Art(.016)
Topic2(11%) 45 Refrree(.038) Issue(.028) Scoring(.018) Recognition(.018) Evaluation(.017)
Topic3(8%) 36 Education(.064) Leader(.043) Training(.031) Student(.021) Programme(.021)
Topic4(11%) 45 Skills(.077) Breaking(.042) Movement(.036) Performance(.015) Kick(.013)
Topic5(9%) 39  Perforamcne(.030) Image(.028) Viewing(.028) Value(.021) Audience(.018)
Topic6(19%) 81  Exercise(061)  Satisfaction(.037)  Recognition(.027) Per&ﬁgiﬁi‘.’gm Anxiety(.026)
Topic7(32%) 139  Globalisation(.064) World(.047) Development(.021) Overseas(.017) Olympics(.016)

Egud(LDAZE S
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Table 5. Articles for each topic and the name of the topic

Topic Gamma

Assigned article

0.865

A Study on the Effects Collaboration in Tackwondo Performance

0.840

Taekwondo Promotion Policy of the Korean Government and Changes in the Tackwondo Demonstration Culture

Topicl  0.839

Research for the Development of Tackwondo Performance Contents

0.801

Trend of Tackwondo Demonstration Culture and the Possibility of Sustainable Growth

0.783

History of Tackwondo performance culture

0.926

Perceptions of Judges on Scoring Criteria of Breaking in Tackwondo Demonstration Contests

0.921

Status and Development Plan of Taeckwondo Demonstration Competition

Topic2 0911

A Study on Revitalization Plan for Breaking Competition through Analysis of Taekwondo Breaking Competition Rules

0.846

The Effect of Tackwondo Breaking players Perception of Judgment on Competition Stress

0.773

Time Series Trends in the Change of Competition Rules in Tackwondo Technical Breaking: Targeting Technical Breaking

0.778

Appropriate Screening of the Assessment on Tackowndo Ability

0.677

Development of the standardized Taeckwondo curriculum

Topics 0666

An Exploration of Professionalism of Tackwondo Leaders Based on Constructivist Learning Theories

0.651

Development plan for Education Program Designed to Boost Overseas Employment Among University Students with
Taekwondo Related Majors

0.620

TaeKwonDo Instructors” Perception and Practice on Leisure and Recreation Instruction

0.987

Analysis of Rotary Force of Lower Limb Joint by the Height Change of Roundhouse Kick of Taekwondo

0.981

Comparison of Kinetic Characteristics of COM and Retroversion Angle between National Tackwondo Demonstration
Team Members and College Tackwondo Demonstration Team Members when Perform Jumping Break

Topic4 0.978

A Kinetic Comparative Analysis According to the Angle of the Step for Vertical Jumping When Doing Thrashing Kick
After 540°Taekwondo Turning

0.978

Comparison of Trunk and Lower Limb Muscle Activities on Kicking Motion in Elite and Non-elite Tackwondo
Athletes

0.955

The Effects of Plyometric and Balance Combined Training for the Back Somersault Front Kick Height and Skill-
Related Fitness in Tackwondo Demonstration Members

0.932

Exploring the Possibility of Tackwondo Performances as Cultural Marketing

0.734

Effect of Service Quality in Non-Face-to-Face of Tackwondo Performance on Audience Satisfaction and Revisit
Intention

Topic5 0.671

The Relationship among Storytelling Tackwondo Demonstration Service Quality, Viewing Satisfaction and Behavior
Intention

0.652

The Moderating Role of Tackwondo Performance Involvement in the Relation Between Perceived Value and Behavior
of Spectators

0.646

The Effect of flow experience of online Tackwondo demonstration on participation and re-visibility : For adult women

0.987

The Influence of Imagery Ability on Competition State Anxiety and Sports Confidence in Tackwondo Technical
Breaking Competition Players of Youth

0.980

The Structural Relationship among Self-Management, Sports Confidence, Competition State Anxiety, Exercise
Continuity toward of Youth Tackwondo Breaking Athlete

Topic6  0.972

The Influence of Self Management on Competition State Anxiety of Youth Tackwondo Breaking Demonstration Athlete

0.967

Analysis of the Structural Relationship between Self-Management, Sports Confidence, Continuity of Exercise of High
School Tackwondo Technical Breaking Athletes

0.938

The Mediating Effect of Sports Confidence in the Relationship Between Leader’s Trust and Perceived Performance of
University Tackwondo Demonstrators

0.910

Foundation of Representatives Demonstration term, according to Tackwondo Globalization

0.804

The Study on Historical Development of Tackwondo Demonstration Team Appeared in The Process of Globalization

Topic7 0.772

A Historical Study on the Globalization Process of Tackwondo

0.740

A Study on the Recognition and Enhancement of World Taekwondo through Big Data Analysis

0.725

Case Analysis and Diplomacy Result of International Development According to Tackwondo Demonstration in Abroad
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Table 6. Correlation results between year and topic occupancy rate

Category spearman rho V4
Topic 1 -.049 308
Topic 2 018 713
Topic 3 -.037 449
Topic 4 .007 .879
Topic 5 -.016 737
Topic 6 272 .000
Topic 7 -.181 .000

.

.
:ﬁ?%?ﬁ;g%%ﬁ

o :

T T T T T
1phase(04~07) 2phase(03~11) Iphase(12+15) 4phase(18+19) Sphase(20~23)
Pre-COVID138 Post-COVID18

Fig. 2. Topic occupancy rate

Table 7. Phase—based topic occupancy rate

Cat 1Phase  2Phase  3Phase 4Phase  5Phase
CEOY(04~07) (08~11) (12~15) (16~19) (20~23)

Topic 1 - 6(143)  6(9.1) 18(13.0) 12(7.1)
Topic 2 - 3(7.1)  6(9.1) 20(14.5) 16(9.5)
Topic3  1(7.6)  4(9.5) 8(12.1) 10(7.2) 13(7.7)
Topic4  1(7.6) 6(14.3) 9(13.6) 10(7.2) 20(11.8)
TopicS 1(7.6) 7(167) 3(45) 13(9.4) 15(8.9)
Topic 6 - 3(7.1)  2(3.0) 24(17.4) 52(30.8)
Topic7 10(76.9) 13(31) 32(48.5) 43(31.2) 41(24.3)
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