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Literature review of structure models of sports performance and
a proposed effective procedure to develop the model
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Noriko Hakamada”, Yasuyuki Kubo"

Abstract : The practical questions of “What key factors contribute to competitive performance of
the sport?” and “How to train those factors to enhance performance?” are daily challenges faced by
coaches and sports scientists. The aim of the study was to conduct a literature review on sports
performance structure models, and to propose an effective procedure to develop the models. During
the screening phase of the literature review, only the title and abstract were evaluated. In addition,
an attempt was made to develop a model which may lead to an effective sport science support,
using speed skating as an example. As a result, we found that the definition of the sports
performance structure model was not clear in the literature. Furthermore, the procedure for creating
the structure model that can be used in sport science support was discussed, and the following
procedure was proposed: firstly, to decide the primal outcome, which is generally the result of the
competitive performance; secondly, to create a model using the logic via the literature review and/
or videos etc. with the competition rules; thirdly, to modify the model by collecting insights from
coaches. By adopting the deterministic model approach, we were able to view the sports
performance structure model as a modeling procedure to identify the relationship between sports
performance and its biomechanical factors. Coaches and sports scientists will play an important
role in model development which requires not only the latest theoretical knowledge about high-
performance sport, but also a wealth of empirical insights through practices of the sports science

support.

Key words : competitive performance, deterministic models, Grand Unified Theory, sports science
support
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“structure of sports performance” 0 - 53
sports performance structure 4,071 - ~1, 840, 000
”sports performance structure” 0 - 12
BN T =~ AEET L - 0 2,330
TN T —w  AEET VT - 0 0
BN T —~ v A - 2 4,010
TN T A v AR E” - 2 3
RT F—~ v AEEET IV - 2 16, 400
TNT F o AMEET VT - 2 5

108



BN T =<V AREETIVO L ¥ o — RSO

22 Ens, I NLEEIRZVL DD, K
IR EREIRD BRI D WSS EH AT S
CENHLNE o7,

WIZ, BWFFEE IR LRI EE D W 7 BlER 12
DVTHND &, BT 4 —< v AEET IV
ERET LRI, T TRz [RERNET
)V (Deterministic models)>*? ] & [FRfkE— BT
7 )V (Grand Unified Theory)® | O k&< 22007
TU—F 05 LDV oTz. FRIZERNE
TV DRI D TlE Chow & Knudson” %3 L
VA, B R Rk o =7
EOF ) Yy ZERIZ TR BB A
T Y MEREEY REVT ARy FE— LY
G0N T ) Y E Yy IFERIZBWTHET N
BEEINTVD e GhoT. DL A

NTW72D7%, Hay & Reid” 7VE % L 725 im0
ETIVTHo 72,
POERIET VI, [BERROMER L 20
58 il % A A 3 AR I ZE IR & DBIFR & PE
FTELET) VT FRMEDI L JEERSINTED
EFNVEMET LV =L E LT, EFVIIEEN
LU 2w LTRELEHMTHL
& FERIEITREARRT 5 ZRIZ L o TR
WEINSZLED2OXFTTBY, £/, Th
SOMEFIEL LT, [ UBEERY IR HET
QELDLETNVEMBTAIENTRETHSLZ &
SERLY T2 FOERTFIIZOWTIE D)
FARRRE 2 B87 5 =< ZADT 70 HIZ, Hi%
BOSE: Gl 7 + —~ v Z0H OBEER-S)
REET S 0 2) TOBEERRESE TS 3) £

Table 2. Methods for developing deterministic models

Method

Detail Reference

Measurement with
biomechanical
methods
Measurement with
biomechanical

methods and logic

Literature review

with logic

Consensus building
by experts

Computer simulation

Explain top variables quantitatively with
multiple regression analysis and regression
analysis etc.

Identify the relationship with the top

variables in a single correlation and

assemble a block diagram in conjunction with
geometric and mechanics logics

List factors contributing to the top

variables derived from the literature review
and assemble a block diagram along with
geometric and mechanics logics

Combine interviews with experts to build
consensus and synthesize

the individual

Examine impact of varying

variables in a mathematical model against

performance criteria

5,8,17)
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15,16, 21)

18)

2)
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Figure 1. An example of a structure model of speed skating performance which is NOT suitable for the sports

science support.
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Figure 2. A procedure for developing a structure model of sports performance for the sports science support.
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Starting Reacti Mean horizontal Real skating Finishing
position time velocity distance position
Propulsive Ice Air resistance at ’ in the straight ‘ ’ in the curve ‘
force per friction any constant
body mass force per velocity
during during during Blades Ice Air Drag Effect of Front Positional
starting straight leg over condition density coefficient motion projected relationship
motion motion motion area with the
other skater

Figure 3. The developed structure model of speed skating performance.
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