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PURPOSE This study systematically observed and analyzed nonverbal behaviors
performed during table tennis matches to develop a coding system facilitating an in-
depth understanding of their strategic and psychological functions. The key purpose
of the study is to lay a foundation for practical applications and future research.
METHODS A descriptive coding approach was used to develop a framework
for the analysis of athletes’ nonverbal behaviors. The process of development
followed a structured 10-step procedure that involved video analysis, expert
review, and intercoder reliability assessment. Three trained coders participated in
the development and application phases and were supported by two additional
observers who had no pre-existing knowledge of the research purpose to enhance
objectivity. Inter-coder reliability was evaluated using percent agreement and
intraclass correlation coefficient. RESULTS In this process, 17 distinct nonverbal
behavioral categories were identified and organized into four overarching categories:
(1) Encouraging behaviors, intended to boost morale and concentration; (2)
Equipment check behaviors, interpreted as attributive actions adopted to externalize
responsibility for errors; (3) Pace control behaviors, which are intended to regulate
match tempo and disrupt the opponent’s rhythm; and (4) Negative emotion-
driven behaviors, which reflect internal emotional struggles. CONCLUSIONS These
findings indicate the strategic and psychological significance of players’ nonverbal
behaviors in competitive sports. The coding system developed in this study provides
an objective framework for understanding athletes’ behaviors, providing insights
that can contribute to emotion regulation during matches and the development of
strategies for psychological warfare with opponents.
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Table 1. The second coding scheme

Behavior
1 Fist pump
2 Wiping the table
3 Shadow swing
4 Checking the equipment
5 Bouncing the ball
6 Looking at the bench
7 Pacing behind the table
8 Warming up the body
9 Nodding and smiling
10 Shaking one’s head
11 Regulating the rhythm and flow
12 Touching one’s head
13 Expressions of annoyance
14 Expressions of dissatisfaction
15 Taking a deep breath
16 Expressions of frustration
17 Shouting
18 Fanning with the racket
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Table 2. Frequency analysis results

Match_

Coder 1 2 3 4 5 6 7 8

1_Coderl 48 107 60 40 49 12 5 35
1 Coder2 42 108 51 45 49 14 16 47
1_Coder3 49 111 58 46 48 6 11 50
1_Coder4 43 96 34 13 74 6 11 38
1_Coder5 37 107 29 36 49 3 18 29

2 _Coderl 27 82 53 33 1 16 6 34
2 _Coder2 34 87 42 37 1 24 12 46
2 Coder3 42 86 53 49 1 0 3 24

3_Coderl 28 143 88 15 21 9 12 108
3 Coder2 31 142 27 43 18 31 11 106
3 Coder3 45 145 79 53 20 1 3 106

4 Coderl 54 90 34 41 3 8 10 34
4 Coder2 52 8 34 51 2 18 5 37
4 _Coder3 57 87 35 67 3 0 0 37
4 Coderd 45 69 24 7 47 5 3 27
4 Coder5 46 90 27 34 5 18 5 31

5 Coderl 53 62 79 26 4 0 12 94
5 Coder2 33 65 75 36 3 3 5 95
5 _Coder3 43 66 80 44 3 1 5 99

17

9 10 11 12 13 14 15 16 17 18
44 13 0 3 28 53 9 0 18
51 12 0 0 15 38 5 0 19
53 15 1 2 25 50 9 10 0 18
34 1 1 8 22 3 2 1 12
18 1 24 9 2 4 0 14
22 13 0 28 33 7 18 0 40
25 10 0 0 19 24 4 5 0 39
28 13 0 18 12 51 8 17 0 40
23 15 13 6 30 40 28 47 0
36 16 0 0 16 38 17 18 0
51 9 11 5 4 73 22 32 0 3
13 12 5 1 39 36 8 23 3 19
11 10 0 0 27 33 7 18 0 20
16 10 3 4 44 46 18 9 0 21

1 1 0 9 22 3 11 1 12

8 5 7 16 6 1 14 2 16

4 0 1 31 11 1 19 0 0
14 2 0 0 20 8 1 7 0 0
17 7 0 4 19 10 5 13 0 0

Note.1: fist pump, 2: wiping the table, 3: shadow swing, 4: checking the equipment, 5: bouncing the ball, 6: looking at the bench, 7:
pacing behind the table, 8: warming up the body, 9: nodding and smiling, 10: shaking one’s head, 11: regulating the rhythm
and flow, 12: touching one’s head, 13: expressions of annoyance, 14: expressions of dissatisfaction, 15: taking a deep breath,
16: expressions of frustration, 17: shouting, 18: fanning with the racket;

Note.2: deleted 17

Table 3. Inter—coder percent agreement results by three coders

Table 5. Inter—coder percent agreement results by two coders

Match Coder Coder Coder  Overall Mean Match Coder Coder Overall Mean
1 2 3 Agreement (%) 4 5 Agreement (%)
1 .88 .80 91 .86 1 .62 .61 .62
2 72 .69 77 .73 4 58 .60 .59
3 75 74 78 .76 Average 60
4 76 74 82 78 Note: Coder4 and Coder5 were independent observers
5 80 75 85 80 unfamiliar with the study.
Average .79

Table 4. Inter-coder percent agreement results by five coders

Coder Coder Coder Coder Coder

Match Overall Mean

2 3 4 5 Agreement (%)
1 .88 .80 91 .62 .61 .76
4 .76 74 .82 .58 .60 .70
Average 73

Note: Coder4 and Coder5 were independent observers
unfamiliar with the study.

(Table 5y B]&& TZA} 221(Coder 4, Coder 5)9] Z-2 277]

o S A% Aok ehien 94 B2 YARE 0% BU
Fo) QRS w00, A7) 12 62% A7) 4= 50%= ehieh

kjss.sports.re.kr

o]#3t Al ZE3 ol 7] glo] AYAAELS H 8T AL
O‘ilEﬂ ”OV‘ & JSS HojEth 18y McHugh(2012)9] 71

YA Zx= Folulgh o] o T
E}EW qW]“%H | ¥1&d FEANAE I #F2 48 7HsA
< AFohs BEAT AALS 25T S-S AR

kL
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Table 6. Intraclass correlation coefficient (ICC) results by three coders

0, 0 .
Single 95% Average 95% F-test With True Value 0
Match Measure ICC Confidence Measure ICC Confidence
Interval Interval Value dfl dfr2 p-value
1 977 949 ~ 991 992 982 ~.997 132.753 16 32 <.001
2 .899 791 ~ 958 964 919 ~ .986 26.624 16 32 <.001
3 933 857~ .973 976 948 ~ 991 41.095 16 32 <.001
4 948 .889 ~.979 982 .960 ~ .993 55.197 16 32 <.001
5 976 948 ~ 991 992 982 ~.997 129.141 16 32 <.001
Table 7. Intraclass correlation coefficient (ICC) results by five coders
Single 95% Average 95% F-test With True Value 0
Match Measure ICC Confidence Measure 1CC Confidence
Interval Interval Value df1 dfr2 p-value
1 .886 781 ~ 952 975 947 ~ .990 49.335 16 64 <.001
4 814 671 ~ 917 956 911 ~.982 25.831 16 64 <.001
Table 8. Intraclass correlation coefficient (ICC) results by two coders
Single 95% Average 95% F-test With True Value 0
Match Measure ICC Confidence Measure ICC Confidence
Interval Interval Value df1 df2 p-value
1 .897 740 ~ .962 946 .850 ~.980 17.555 16 16 <.001
4 759 454 ~ 905 .863 .625 ~.950 7.102 16 16 <.001
gt 57719 gt ICC Z3HE AAIgth &Y S (single measure) =9

ICC 2 .899~.977& UEH 2™, o] Koo and Li(2016)9] 7]
ol w2t 53 29 AT E ulgttt. B+ 57 (average
measure) ICC #F2 .964~.9922, RE A7|oA &35 &9
YA ZE HojFot. BE ICC #2 BAZRCE {9u|stgon
(p<€.001), o= HH FHE 719 =2 33t IFAAF Y 4=
A& XA ot= AFoltt.

(Table 7)2 ¥4 3t 393} #]&A A 220(Coder 4,
Coder 5)°] @A Zolgt 27371(771 1, 7] 4)°ll Hgt ICC Axto]
ot &g 24 ICC g2 .814~.886°0.2 YEI} £2 ££9] AFw
E Uiy, ¥+ % ICC g2 .956~.9752 L& FT] 7F =5t
T AP BTt BEH WA 2o = QI T3 &4
ICC %2 £3d Fovh =3t 49of Hlef &% fAAasiglon), &
< ICC gol SAIH 2 Fom(p<.001)3te], ZPAAE ] 244
A A7 FREY S-S AT & Uk

(Table 8)2 H]&# &R (Coder 4, Coder 5) 7+e] 27371 A
st ICC &4 Aot} & 4 ICC #2 .759~.897= £2 ¢
F A S Hon, Hi =% ICC g2 .863~.9460%2
gt 29 AErt ERIE T IgAIAF ] High AP 2] A]o] F
E3tole Eota, HEd BEAES BAY LR gt ICC gk
(p<.001) 71E3tlen, ol I £3of glo] A =& ol
YBS FEGH = gtk
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Table 9. Final coding system

Category Behavior Description
Fist pump A celebratory gesture where the player clenches their fist, often directed toward the opponent,
) and frequently accompanied by vocal expressions such as “Cho,” “Cho-Lei,” or “Cho-Le” to
Encouraging boost morale.
Behaviors
Nodding and Positive reactions observed after a mistake, such as nodding to reassure oneself or smiling as
smiling a signal of optimism and readiness to move forward.
Equipment Checking the Behaviors such as checking the ball, checking the racket, or wiping the rubber, often
Check equipment observed following unforced errors or missed points, were identified as intentional or habitual
Behaviors behaviors.
Wiping the table A behavior where the player uses their dominant hand to wipe the table surface, either near

Shadow swing

Bouncing
the ball

Looking at
the bench

Pace Control Pacing behind
Behaviors the table

Warming up
the body

Regulating the
rhythm and flow

Taking a deep
breath

Fanning with

the net or end line, while holding the racket in their non-dominant hand.

A behavior where the player practices a swing motion without hitting the ball, including
habitual swing motions performed unconsciously.

A behavior where the player bounces the ball on the table, racket, or floor, excluding motions
performed as part of a routine pre-service action.

A behavior where the player directs their gaze toward the bench, often appearing to seek
reassurance, guidance, or emotional support from the coach or team.

A behavior where the player walks around the back of the table, either near the end line or
further behind.

A behavior involving movements such as stretching, hopping in place, or loosening the upper
and lower body.

A behavior involving raising a hand during a receive or pausing during a service to disrupt the
opponent’s tempo or regain control of the match’s pace.

A behavior where the player takes a visible deep breath, often accompanied by a pause, to
calm themselves and mentally reset.

A behavior where the player fans themselves with the racket, seemingly to cool down

the racket physically.
Shaking one's A behavior where the player moves their head from side to side.
head
Touching one’s A behavior where the player touches or holds their head, including rubbing, tapping, or placing their
Negative head hand on it.
Emotion- Expressions of A set of behaviors involving actions such as twisting one’s body or stomping one’s foot.
Driven annoyance
Behaviors Expressions of A behavior involving gestures such as displaying a dissatisfied expression, making a questioning
dissatisfaction gesture, or tilting one’s head.
Expressions of A behavior that includes visible actions such as sighing, dropping one’s head, lowering the upper body,
frustration lifting one’s head, or sitting down.
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