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Football Talent Development Stages from the Viewpoint of Complexity Theory

Ji-Hun Kang & Y oung-Kil Yun*
Korea National Sport University

[Purposg] This study was aimed at interpreting the footbdl talent development stages based on complexity
theory. [Methods] The data for this study was gathered through literature review and in-depth interviews that
were andyzed by themdic andyss. Literature review of the studies regarding complexity theory reveded the
features of complexity theory and five footbal players participating in the K-league were interviewed. Gathered
materids were andyzed by the thematic andyss. Initid codes and potentid themes of footbdl tdent
development stages, the conception and potentid themes of the complexity theory were interpreted by
metaphorica andysis. [Results] Results of literature review were as follows: andysis frame of complexity theory
were organized environment of complexity, feedback structure, sdf-organization, criticd condition and emergent
phenomenon. The footbal taent development stages, interpreted as a result of literature review, were divided
into Potential Talents, Excellence based Tdents Development, Footballizationa Taents, Footbal to Takeoff and
Persondlization of Footbal Tdents. The stages were specificdly meateridized as follows Potentid Tdents was
materidized into physicd condition, physica activity preference and change of environment. Excellence based
Tdent Development was materiaized into skill mastery, thoughts about footbal and relationship with significant
others. Footbdlizationd Taents was materilized into skill fractionation, football flow and growth experience.
Footbdl to Takeoff was materidized into overcoming crisis experience, performance scaffolding and performance
takeoff. Persondization of Footbal Tadents was materidized into manifestation of performance persondization,
performance evolution, condition maintenance. [Conclusions] Footbal taent development stages, interpreted by
means of complexity theory, were divided into Potentid Taents stage, Excelence based Tdent Development
stage, Footbalizationd Tadents stage, Footbal to Takeoff stage and Persondization of Footbdl Tadents stage
Utilization of this sudy as a fundamenta resource of footbdl talents development programs and as a means to
understanding football taents development is looked forward to.
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Table 1. Participants characterigtics

Participant(age) Characteristics of participant
- Playing 14years, K league dyears, 79matches
A(27) - 2008 University Challenge top Player

- 2011 Tryoutsfor K1, 2014 Playing K1 G-team

- Playing 18years, K eague 2years, 37matches
K(25) -U-14, U-20 Netiona Player
- 2013 Tryouts for K2, 2014 Playing K1 G-team

- Playing 16years, K league dyears, 82matches
W(26) -U-19, U-23 Nationa Player
- 2011 Tryoutsfor K1, 2014 Playing K1 Steam

- Playing 16years, K league 3years, 68matches

S(26) - 2009 U-20 Nationd Player
- 2012 Tryouts for K1, 2014 Playing K1 I-team
H(2) - Playing 17years, K league dyears, 94matches

- 2011 Tryoutsfor K1, 2014 Playing K1 Steam
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Table 2. Results of literature research

Reference Andysisframe
-sensitive dependency to initia -edge of chaos
You (2006)  -sdlf-organization & coevolution -emergence
fractd & self-similarity -positive feedback
-sengitive dependency to initia -non-linear &
Im& Park non-equilibrium -instability/irregularity &

(2012) irreversibility -frectel & salf-similarity -disspative
dructure & sdlf-organization

( 2'6{)’3& self-organization -sensitive dependency toinitial -path
200%) dependence -coevolution -emergence

Shimetd.  -resonacefield -bifurcation - self-organization
(2002) -coevolution

Gell-Mann intid condition & arrow of time -fluctuation
(1995) -complex adaptive system -coevolution

‘theory system of complexity -chaos & strange atractor

Yﬁ%%gha’ fractd & salf-similarity -saif-orgenization
critical phenomenon -complex adaptive system
Abbott et .

(2005) -non-linear -dynamic - pathways

-non-equilibrium -non-linear -positive feedback

Jorg & dissipative structure -sdif-organizati

: -sdlf-organization

Pak (1999) it Smilarity & coevolution
-meaning of complexity -self-organization -emergence

Byun (2011) -atractor -bifurcation -coevolution

Lee& Jong -non-equilibrium -non-linear -resonace field

(2004) -butterfly effect & attractor -bifurcation -positive feedback

fractd -coevolution
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Table 3. Potentid theme from thematic analyss

Concepts Potentia theme
sengitive dependency to initia / environment of
non-equilibrium complexity
positive feedback / coevolution feedback sructure
self-organization / dissipative structure sf-organizationity
criticd point / fluctuation & perturbation criticd condition
emergence/ sdf-similarity emerge phenomenon
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Fig 1. Analyss frame for footbal talent development
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Table 4. Interview guiddine
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Potential theme Theme De’ggggm
complexity of  motor neuron/ school record/ play & player
environment  character/ started footbdl introductory
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dructure  training environment(parents, coach, intensive
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T |
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Table 5. Footbal taent development as a complexity theory

Complexity theory Football talent development
Potentid theme ~ Concepts Initial code Potentid theme
snstive physical condition
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: Ik physicd activity _
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exilibrium change of environment
positive kil mastery
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uctuatio i
giicd  perturbation expenence football
condition peformance scaffolding  to takeoff
critical point  performance takeoff
manifesation of
emergence performance -
emerge persondlization personalization
henomenon _ of football
p .. peformanceevolution tdents
sdlf-smilarity

condition maintenance
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Fig 2. Footbdl talent development stages

2T WAL AAEAs A 250 A%
T AT} AAEE A5k Aol 2700 AP
4o Wsh}t AT Aeolet. olelAl: 4471

A WA FaEier AUs BAS SN F7
o] Bl 4718 £2A7A Bt Z 7SS DA
A Z70] B 71 S8okE O R HeR 4E 7
HT ZPAES TACIA L 97 4B SRS Bt
Eo|go] mEIT}. XSO R Z7AEA IS BAA
O R R TR EER RS 2T

olr ri?i

|
aps)
=

g 5 oA o

A7 Aot A7 AP Wgg EXE F5A7 vt
o] Al A,

A, STASEE DAl Het B egol Bast
o o] g0l gigt ofsh= e A 3ol didt S
2] osE A5t & AtelA= JﬂlOl < E}lsto]
STASEE dAE Aot EgACIEL ST As
tﬂ-lﬂ-l:]-z-"L 22 1:]-‘_ = __'_4 XH‘—HT"}E]-ﬂ]E /HU:]O
2 ggol 7|ddnt. FAolE2 _E;”E'JQ} °4—TL°1V~1

QJ&ot] 2 FAR, EATEE AHS EX= olsfo}
=4l ojggo] ot I Axx XH%E HAE AT
4 Q= 0|24 EUfE WhEstal o] & AX X AsiHd T
Aol &-8sp7] fIgt A5 7IHgte}. BAlo] EAl0l2
o] 122 8h83F AR 2 Al A2 242 3t ?‘—é—%ﬂ_

T= 7|HhshEct

Eﬂﬂ ST 9AE B 1% TAR 4= = A
ojtt. & oA ST LY 24 EE EYAIES
L5t S sEEY 4741% A, 24715t
WAL, St ds, STATEY, STHAAISE
?‘-Q]O]'ﬂ‘i} 2 d+9 A3, A DA (Ericsson et

, 1993; Shin et al., 2013), STAEEE2HAYun,
2013) T2 U AR = Qiek o] et S
g OAE FAH B, 7 oE DA AESE = 7 3
9| ?‘r‘é > EE O UdTA o] H| g B3 S
AE 59 I4E 4T 5 ok S A
U= o7t HFHETH,

AR, E ARG 12T Aol 8ol 1‘41
AZTHIY ofAlolETA, FASTFAYANA -
& 9 AT 2203 L B Aol xwa
ol ol e Batel fad ST BE 24
< 93t g w2 e toksls] gt W g me
WS4 02 AU =07} WYsio] ekt e o]
et 5G4 ook ArhH oz AREo} ek, H7450]
A dAol W%E%W olsfj 7|5t} /i mE IS
zZ2 g ;541 ,] o(;l:/\]'/\] 7] 7]0]1:}

£ AW ST AT gAof izt B34 ofsfio] 7]
Stz Aol STFAY S ALY T2 Y ARR
ZEE7|E 7ol

R



150 Ji-Hun Kang & Young-Kil Yun

o

FAACE-]

Abbott, A., Button, C., Pepping, G,, & Cdllins D. (2005).
Unnatural sdection: Taent identification and development
in sport. Nonlinear Dynarrics Psychology & Life Sciences,
91, 61-88.

Arthur, W. B. (1999). Complexity and the economy. Science,
284(5411), 107-109.

Bloom, B. S. (1985). Developing talent in young people. NY:
Badlantine Books.

Braun, V. & Clarke, V. (2006). Usng thematic analysis in
psychology. Qualitative Research in Psychology, 3(2),
77-101.

Burgess, D. & Naughton, G. A. (2010). Taent development in
adolescent team sports: A review. International Journal of
Sports Physiology and Performance, 5, 103-116.

Byun, C. J (2011). Emergence and coevolution in pollock’s
drip painting: Based on complex system theory. Journal of
Contenmporary Art Sudies, 15(1), 49-90.

Choi, M. Y. & Pak, H. G. (2007). Overview of complexity.
Physics and High Technology, 16(10), 2-6.

Chung, O. B. (2001). Adult devdopment and aging. Seoul:
Kyoyookbook.

Chung, O. B. (2004). Deveopmental Psychology. Seoul:
Hakjisa

Connaughton, D., Hanton, S, & Jones, G. (2010). The
Deve opment and maintenance of mental toughness in the
world's best performers. The Soort Psychologist, 24(2),
168-193.

Coté, J (1999). The influence of the family in the development
of tdent in sport. The Sport Psychologist, 13(4), 395-417.

Crain, W. (2011). Theoriesof development (Sthed). (Song, K. Y.
& Yoo, B. H. Eds). Seoul: Sigmapress.

Durand-Bush, N. & Samda, J. H. (2002). The deve opment
and mantenance of expet ahletic peformance
perceptions of world and olympic champions. Journal of
Applied Soort Psychology, 14(3), 154-171.

Ericsson, K. A., Krampe, R, & Resch-Romer, C. (1993). The
role of deiberate practice in the acquisition of expert
performance. Psychological Review, 100(3), 363-406.

Erikson, E. H. (1964). Insght and responsibility. NY: W. W.

Norton.

Fraser-Thomas, J. & Cot¢, J  (2009). Understanding
adolescents  postive and  negative  developmenta
experiences in sport. The Soort Psychdlogig, 23(1), 3-23.

Gagné, F. (1985). Giftedness and tdent: Resxamining a
reexamination of the definitions. Gifted Child Quarterly,
29(3), 103-112.

Gagné, F. (2004). Transforming gifts into talents: The DMGT
as a developmenta theory. High Ability Sudies, 15(2),
119-147.

Gagné, F. (2010). Mativation within the DMGT 20
framework. High Ability Sudies, 21(2), 81-99.

Gdl-Mann, M. (1995). Thequark andthejaguar: Advenrturesin
thesnpleand theconplex. NY: Owl Books.

Gould, D., Dieffenbach, K., & Moffett, A. (2002).
Psychological characterigtics and their development in
olympic champions. Journal of Applied Sort Psychology.
14(3), 172-204.

Hesen, W. F., Hodges, N. J, Winckd, J. V., & Sakes, J. L.
(2000). The roles of taent, physica precocity and practice
in the development of soccer expertise. Journal of Sports
Sciences, 18(9), 727-736.

Holt, N. L. & Dunn, J G. H. (2004). Toward a grounded
theory of the psycholosocid competencies and
environmental conditions associated with soccer success.
Journal of Applied Sport Psychology, 16(3), 199-219.

Im, M. J. & Pak, M. H. (2012). A study on fashion design
applied with the characterigtics of chaos theory. Journal of
Digital Design 12(2), 439-448.

Jong, J H. & Pak, S G (1999). Applicability for
organizationd environment study of complexity theory.
Korean Public Adninistration Quarterly, 11(2), 267-286.

KFA(2014). &E9jo/x] £ ZZ 73 Hjt=143).

KFA(2019). AE=A1i=5 7. W33l

Kim, H. J & Yun, Y. K. (2016). The posttraumetic growth
process of volleybdl players. Korean Journal of Sport
Sience, 27(3), 666-676.

Kim, K. H. (2008). Complexity, chaos, and evolutionary
rationdity of policy: Focused on the policy of the
separation of dispensary from medical practice. Journal of
Governmental Sudies, 14(1), 139-178.

Kim, K. H. (20099). A dudy on the usffulness and



Football Talent Development Stages from the Viewpoint of Complexity Theory 151

gpplicability of complexity theory in policy sudies
Korean Journal of Public Adminigtration, 47(2), 281-312.

Kim, K. H. (2009b). Complexity and sdf-organization of
policy system: Focused on the policy of the separation of
dispensary from medical practice. Korean Policy Sudies
Review, 18(4), 23-60.

Kim, S J (2013). notor learning and control (2nd ed). Seoul:
Daehanmedia

Kim, U. S, Choi, E. T., & Lee Y. S (2002). Dreanmscome
true: Youthtraining of footbal | powerful nation. Seoul: KFA.

Kim, Y. S & Lee M. C. (2007). Agent-based models as a
modeling tool for complex adaptive policy and manageria
problems. Korean Journal of Public Adminigtration, 45(2),
25-49.

Kohlberg, L. (1963). The development of children’s
orientations toward a mord order: 1. Sequence in the
development of mora thought. Human Devd opmet, 6,
11-33.

Kwon, O. J (2020). Meaning of participation in exercise with
companion dog through photovoice. TheKorean Journal of
Physical Education, 59(1), 223-240.

Lee J K. (2014). Philosophy and complex sygem Korea
Academy of Complexity Studies 2014 spring symposium,
53-79.

Lee J S (2009).
Kyoyookbook.
Lee K. M. & Jang, S. H. (2004). Artide: A case study on the
rdevance of complexity theory: On the focus of
sdf-organizetion phenomenon of dreet cheer in the
2002 the world cup; . Korean Sodiety and Public

Adminigration, 15(1), 355-378.

Leee S R & Sohn, Y. W. (2013). What are the strong
predictors of academic achievement? - Ddliberate practice
and grit. The Korean Journal of School Psychology, 10(3),
349-366.

Lorenz, E. N. (1972). Predictability: Does the flagp of a
butterfly's wings in brezil set off a tornado in texas?
American Association for the Advancerment of Stience, 1-3.

Mills, A., Butt, J, Maynard, 1., & Hawood, C. (2012).
Identifying factors perceived to influence the development
of elite youth footbal academy players Journal Sports
Sdience, 30(15), 1593 - 1604.

Research methodology.  Gyeonggi:

Oroxz, R.., & Mezo, F. (2015). Psychologicd Factors in the
Development of Footbal-Tdent from the Perspective of
an Integrative Sport-Tdent Modd. Journal for the
Education of Gifted Young Sientists, 3(1), 58-76.

Phillips, E.,, Davids, K., Renshaw, 1., & Portus, M. (2010).
Expert performance in sport and the dynamics of taent
development. Sports Medicine40(4), 271-283.

Piaget, J. (1936). Theoriginsof intdligencein children (M Cook,
trans). NY: Internationa University Presss, 1974.

Renzulli, J. S. (1986). The three ring conception of giftedness:
A developmental modd for creative productivity. In R. J.
Sernberg & J. E. Davison (Eds.), Conception of giftedness
(2ndEd.) (pp. 247-279). MA: Cambridge University Press

Renzulli, J S (2003). Conceptions of giftedness and its
relationship to the development of socid capitd. In N.
Colangdo and G. Davis (Eds), Handbook of gifted
education (3rd Ed.) (pp. 45-59). NY: Allyn and Bacon.

Rudle, D. & Takens, F. (1971). On the nature of turbulence.
Communicationsin Mathemetical Physics, 20(3), 167-192.

Ryu, K. U, dung, J. W., Kim, Y. S, & Kim, H. B. (2012).
Qualitative research methods. Seoul: Pekyoung story.

Seong, C. H. (2009). Exploration on taents of exceptiond
performance in sport: Developmental perspective. The
Korean Journal of Physical Education-Hurmanitiesand social
stiences, 48(2), 159-170.

Shim, S M., Ko, J M., Han, C. S, & Jung, Y. S (2002). 2002
World-cup and social-curltureal change. Seoul: Samsung
Economic Research Indtitute.

Shin, J H.,, Min, J. Y., Cho, E. B,, Jang, D. H., Jee, H. M.,
& Yun, Y. K. (2013). Nature of giftedness and its
development in the soccer: Based on implicit knowledge
of korean youth naiond teams players and coaches.
Journal of Educational Psychology, 27(2), 431-452.

Singer, J. L. (1995). Mental processes and brain architecrure:
Confronting the complex adaptive sysems of human
thought(An Overview). In H. J. Morowitz & J. L. Singer
(Ed.), The mind, the brain and corrplex adaptive systens.
MA: Addison-Wedey.

Song, D. S. (2007). Discussion on giftedness by genetic and
environmenta factors in the intellectud abilities. Journal
of Gifted/Talented Education, 17(2), 280-306.

Senberg, R J (1996). Wha should we ask about



152 Ji-Hun Kang & Young-Kil Yun

intelligence?. American Scholar, 65(2), 205-217.
Sernberg, R J (1999). Successful intelligence: finding a
baance. Trendsin Cognitive Stiences, 3(11), 436-442.
Weissengeiner, J, Abenethy, B., & Farow, D. (2009).
Towards the development of a conceptual modd of
expertise in cricket batting: a grounded theory approach.

Journal of applied sport psychology, 21(3), 276-292.

Whitesides, G. M. & lsmagilov, R. F. (1999). Complexity in
chemistry. Science, 284(5411), 89-92.

You, Y. M. (2006). 'Complexity’ of a ‘Smpl€ learning:
complex learning systems through the lens of complexity
sience. Andragogy Today: Interdisciplinary Journal of Adult
& Continuing Education, 9(2), 53-96.

Youn, Y. S & Cha, S B. (2005). Conpledity sysem
introduction. Seoul: Samsung Economic Research Indtitute.

Yun, Y. K. & Jeon, J. Y. (2012). Cross sectiond tendency of
footbal performance perception. Korean Journal of
Physical Education, 51(2), 147-155.

Yun, Y. K. & Jeon, J. Y. (2013). Surrounding environment for
sport taents manifestation and probability of interaction
between sport tdents and surrounding environment for
sport tdented. Korean Journal of Sport Sdence, 24(2),

244-255.

Yun, Y. K. & Kim, J. S (2017). Vdidaion examingtion for
introduction of team performance conception in footbal.
Korean Journal of Sport Science, 28(4), 994-1005.

Yun, Y. K. & Leg Y. S (2006). Hierarchica importance and
dructure of factors in footbal performance. Korean
Journal of Sport Psychology, 17(4), 87-100.

Yun, Y. K. (2009). Conception and applicative implication of
practica intelligence in footbal player's tactics. Korean
Journal of Sport Psychology, 20(2), 113-127.

Yun, Y. K. (2011). Sport taents for sport taented. Korean
Journal of Sport Psychology, 22(4), 17-32.

Yun, Y. K. (2013). Developmenta tasks for footbal taented
in high school footbdl players. Korean Journal of Soort
Science, 24(4), 709-719.

Yun, Y. K. (2015). Footbdl prformance approach drift and
current affairs in agpect of inteligence. Korean Journal of
Soort Science, 26(1), 163-173.

Yun, Y. K. (2017). Adoption of usability in condition
questionnaire development. Korean Journal of Sport
Science, 28(3), 739-749.



Football Talent Development Stages from the Viewpoint of Complexity Theory

BA0lE BHIN & 27A5T 9

[24] & A7 B0l RS ErE 7Y 9AS 4T 208 ARsich. (] B AT
AR A5URS B ARE 44 o}sau} BAGTIINE BAAolRS FAR T ATE oz
Bx70 0] B2 $E590m, Kl A4 59 o ASURS AYstth. 24 ARE 24
B4 Agelgnt. FPAs TR 27900 %XH%XH, A0l PARET AAFAL 204 1A
o s3It [ FUAT 2% BAolRe] B4 B P, BRTE, A244, YA,
Juraygos At FHATE B2 A BAS Hastel AU BAE BAE
5, SYPIASAL, ZTHEAS, FTASES, FFASAIS AR TRt MR FA
S WA AL, AASE B0 BANSE, U ASAL AL 7144 A &

aEptele] WA, 2SS AL 7SR, 27EAT A4ARoR, 2SR B 972

A%, AR 471 moto2, S35 A 2719 A5 we, 2719 sk o xm
292 PATAAG, (AR SEAIES Bz T STASEE A BADAS T, S
AL B, 27BEAS DA, FTASES B, ZPASAIS B2 TREG B A7 2745
g BAo] g olslE SAANTE FA), FTASTS me e 72w FRES J|gsed

Fool ALY WA, TF WA, ST, FTASTL, BHACIE, F7

153



	복잡계이론 관점에서 본 축구재능발달 단계

