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The Relationship between Coaching Behavior of Coaches and
Mental Toughness of Athletes

—Based on Self Determination Theory

Niu Pengcheng

Hong Kong Sports Institute, Hong Kong

Abstract: Objective: Based on the Basic Psychological Needs Theory, this study aims to explore the relationship
between coaching environment (autonomy support or control) and mental toughness of athletes, as well as to test
the mediating effect of basic psychological needs. Methods: For this study, 497 elite athletes (12-28 years old) who
were voluntarily recruited as participants from Guangdong Province were invited to complete five self-report
questionnaires which included: The 6-item Chinese Version of Health-Care Climate Questionnaire, The 15-
item Controlling Coach Behaviors Scale, The 8-item Mental Toughness Index, The 12-item Psychological Need
Thwarting Scale and The 16-item Basic Needs Satisfaction in Sport Scale. Structural equations modeling method
and SPSS were used to analyze the data. Result: Results of the analysis of structural equations model supported a
good fit index scores, which indicated that the autonomy support from coaches can indirectly influence mental
toughness of athletes by psychological needs satisfaction, and the impact of competence is the greatest. But the
coaching environment (autonomy support or control) only directly influence psychological needs thwarting.
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B R SR 076 2 ] LR BERARA T O R RO R ORI R, MRS L B L &
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AR, BURIEE., REACKIH ., BETHCMES) © . SHEN, 2ar 7" £
OHIRE AR R T LU JLA . 48 T MRS IRINME, S8 U5 mPLE (B A 220 ) 5 fesed
(3 e P RS2 BT AN B e ( BInRERS Ak iz I E K FERAVE T, 2B OB AT T i ik (19 Pk
i) 5 BB E 0T E (PR R 2SRRI ) o Bz, EALHT R
JI M 4 BRSPS 0 BRIV MR S A A BB 2 Ak, HL O R B e R 4 R TR R A = ok
AR BT SRAT IR I

TEREHARE R , B iz dh BB FRE , Rz e, X m iR KA A,
TEA LI Bl B B AE e PRI D7 TS 3 SCBE R/ o TR AR F e A O B IR ) 1 5 B A0 BR A SR B AT
Ko RO HIREIEE T REALE RIS Z h, FROH RS AL BRI A i
NP

1 HRBE

1.1 HARMNR

I 497 % CD M A Yz sh S 5 E WA, FFRRANE 452 17, Hy Bz s) 6 240 4,
LYEIBEFN G 212 45 AFIRRAT 12 £ 28 F 2], FIAFER 18.4 % (SD=3.46) ; VY48 KIZ:mfE 5.7
/NEF (SD=1.48) . izsh&uifl$h. Heek, fof | JEuk, 258, Bk, B8R, R, ki, ol FE.
BHXJZ:O

1.2 TARER

Health—Care Climate Questionnaire( HCCQ )H] LA 12 3y 53 X2k 1 A 32 3377 0 J8AT ., gt 6 70,
PAYERE, SR Likert 7 5374y, 1 FoREANEE, 7 ERZERRE. NIE—3rE 250 0.891, KiFrE
P23 Hras J ol CMIN=8.28, CMIN/df=1.18, RMSEA=0.02, CFI=0.999, NFI=0.994,

Controlling Coach Behaviors Scale ( CCBS ) il 12 8l 5 X R A AT 0 0 . et 15 A,
FFEREAE T . THRAREOGTE |« A R B AR DDA 4ERE, Likert 7 550743, 1 FR 582 AR,
7T FRRGERNE. NS RECR 0.856, UM R 4 Hr4s R CMIN=200.054, CMIN/f=2.501,
RMSEA=0.058, CFI=0.955, NFI=0.928, IFI=0.956.

Mental Toughness Index ( MTI) FSRN iz sh G0 B EIME . S0t 8 U, PAZERE, Likert 7 s530F4),
1 378 100% MIBHEAFT G, 7 RR 100% BIEHGAT 6. NIR—B0E R A 0.919, BiErE R R 44 R
7 CMIN=25.69, CMIN/df=1.98, RMSEA=0.047, CFI=0.994, NFI=0.989, IFI=0.994.
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Basic Needs Satisfaction in Sport Scale ( BNSSS ) FIRill iz 8 50 BRAT SR 2 ik it 20 i,
FEATRE, TR H ISR, Likert 7 50000, 1 RRERARIER, 7 RR5EEIER, HoH 14
IR T AE S e IR — B R BCR 0.884, B UEYE 2 4T 45 5 CMIN=247.994, CMIN/df=0.621,
RMSEA=0.037, CFI=0.978, NFI=0.945, IFI=0.978.

Psychological Need Thwarting Scale ( PNTC) HI Ml &1z 5l 51 X0 R 5K B B9 2% . Heit 12 @i,
AAEMAT IR H R R [ FIR AR, Likert 7 i34, 1| FRTEREARE, 7RRTEL2RFE, N
—EE R BN 0.827, B UEME R FE 45 0 CMIN=137.122, CMIN/df=2.857<3, RMSEA=0.064<0.08,
CFI=0.941>0.9, NFI=0.914>0.9, IFI=0.942>0.9.

1.3 FUBIE

T4 56 SPSS.20 YRR AT SR, X O A AR AE Y A2 hE ik FHZ M A A T A TR AR, IR IR A
B — B YR Amos17.0 FEATIGIEMER R 08T, K56 ) 6 8 R S5/ 30U ;s Ba R
Amos17.0 HESTALRIIEAG TG, AAFSTLL CMIN, CMIN/df, RMSEA . CFI, NFI. IFI 2535 bRoeiT Al A6 70 it 401
AIE0L, ZWFE A CMINAf/NT S a3z, /NF 2 HREF; RMSEA B/NT 0.08 Cl/NELEF) |
1M CFI. NFI, IFI %W KT 0.9 CEBOREGF) o B8N T 0.5 ~ 0.95 ZIH, TR 5240515 BN
KTF0.60 MAHh, 7EEARIESMERT T, 25 HIEEESEWE, $RH bootstrap J7rik b AR A

2 MIREZR

21 LSIHERIER

PABEACT SR BE g By, S B, LA J250he fiil . AR DR, AR, AL
TEORBEAE OIS R RN, EWEARIIE b, APPSR T R BIF
B H/NA, SREFAETH 1P BT AR R AT HEAR T, R TR A R4t 18 U248 2 o X g
FU (A D HOME A o s T A B —— O BERRSR B 0 =R A5 BS99 201 oA i
DRI A R B3 A JE SRR AT R AT Z AR AR AR B A OG- 7, IR B SR ]
PN AE AR i Z [ AR SRS IR SC R, HARERAE N HHT Sk, PR . el—ed] fERIRZEAL TR
AR, ed2—ed6 VR AEAS AR B RERHR ) o

2.2 LSIFOTERELRIRMM

2.2.1 B AEHBEREITH

TERTE S i (R 2T R 0T LAE L i FUE CR N p (ERFIT, 24 p<0.05 FIR M REUD 2 - TERAEAL
FHRIFAER . A TR AT p E 58 0956, 0.543, 0.089, U>FEFRBHMEFLOFEIMER) p (H
0177, HEREELOIRBIVER p (HR 0.627. HARMIEAT RECHTE R EGH . BT EEH BRI

2.2.2 HERBSERH

Y XA T CMIN/Af=3.249, RMSEA=0.07, GFI=0.771, AGFI=0.743, RMR=0.686. 4{HifiHlc/E g
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2.3 EHIHEEENBIE
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DV FRF R BRSO BRREIME . HJE R OB FIME B AR IRIHE IEE b, IRUCEHER R T 5 1R
Ap i (A A R . I LIE B IERAL, ULE 1,

-61
-.20 .50
FH# —{D2 ] &
64 D3 |——3)

(F3][Fa][F5][Fe[F7i[Fa]
@@(@@’@@ Q@

1 BETEEEHR

Figure 1 The modification model for latent variables

2.3.1 BIEEBER ZHH B EHIT0N

YRR AR R MR R R AL [0 )T R BTE 0.5—0.95 Z IR, FORMERNA R UFIIEATE L .
1R TR T 0.5, HADBULA T 0.138—0.484 Z 1] UL IR HAT B I BEATE L RE
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Table 1 Parameter estimates between the latent and observed variables in the model

M A BAEAS SEARTHE SE CR p bR THE
Al < HEXHr 1.000 0.711
A2 < EES-Es 1.118 0.074 15.206 ok 0.774
A3 < EESZ 1.107 0.071 15.488 ot 0.788
A4 < EESZS] 1.080 0.078 13.781 otk 0.708
A5 < EESEE 1.210 0.083 14.605 ok 0.797
A6 < EESZESS 1.084 0.080 13.479 ok 0.696
B1 < ik 1.000 0.138
B2 < ik 6.619 2.453 2.698 0.007 0.788
B3 < ik 7.756 2.832 2.739 0.006 0.896
B4 P — el 5.485 1.988 2.759 0.006 0.645
C5 < AT R 1.000 0.733
C4 < JHAT IR 1.061 0.069 15.453 ok 0.716
C3 < JHAT IR 1.055 0.075 14.004 ok 0.720
c2 < JHAT % 1.054 0.080 13.195 ok 0.756
C1 < JHEAT: % 1.063 0.076 14.062 otk 0.762

C15 P EES 1.000 0.738
Cl4 < 1 3R 0.461 0.068 6.782 ok 0.333
C13 < A 3R 1.066 0.058 18.459 ok 0.763
C12 < A 3R 1.202 0.065 18.405 ok 0.894
C11 < EESR 1.115 0.063 17.640 ok 0.836
C10 < SR 1.020 0.089 11.486 stk 0.559
C9 < A 3 0.626 0.069 9.063 sk 0.453
C8 < EESR 0.522 0.105 4.952 ok 0.244
C7 < EESR 0.503 0.071 7.044 ok 0.346
C6 < EE N 0.666 0.067 9.929 skt 0.484
€20 < I Je% 1.000 0.671
C19 < VA I 1.201 0.094 12.735 ko 0.814
C18 < I IR 1.041 0.074 14.071 ok 0.740
C17 < 19 i Je% 1.057 0.081 13.102 otk 0.800
C16 < I g ek 1.121 0.075 15.019 otk 0.765
D1 < S FRE SR BE i 1.000 0.573
D2 < SR SR BE i 0.750 0.081 9.229 ok 0.417
D3 < S FRE SR B 1.823 0.191 9.542 otk 0.996
F8 < DRI 1.000 0.778
F7 < DRI 0.910 0.044 20.634 otk 0.697
F6 P CHIR M 0.843 0.055 15.223 sk 0.659
F5 < IR AP 0.985 0.062 15.956 skt 0.737
F4 < NN NS ILES 0.982 0.056 17.608 sk 0.763
F3 < DRI 0.981 0.059 16.738 otk 0.777
F2 < IR 0.942 0.055 17.262 otk 0.740
F1 P IR 1.039 0.059 17.743 sk 0.768

E: R R R p<0.001,

2.3.2 BIEEBIAE TN
SHEE 5 BRI B RE B TR . XA EE R, CMIN/Af Al RMSEA 7E A 33252 N, GFI. AGFI
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WA TAREN, (AT hrvE(E, 1 RMR WS A (s . B &S A8 80h, IFI, TLI, CFI#En]
a2z N, BAR NFI, REUVIRTARAEE, HFEREBEPRERE . L% 2,

2 EEE EH AR AERE EARREAME

Table 2 Judgment criteria for goodness—of-fit and index values for modification model

UEE W AR iE BERE PR E
A XU
CMIN/df <5 2.249
<0.08 A ¥
RMSEA 0.05 BT 0.053
GFI >0.90 0.851
AGFI >0.90 0.827
RMR <0.05 0.199
B (L PR BE R 4L

NFI 0.849
RFI 0.833
IFI >0.90 0.910
TLI 0.900
CFI 0.910

SRARIAI R R . AR REL, EASE N SRR AR, UAWIBIERRLR AT LR, BRI TE R
BE BB AREAT R O PR R I 2 s B 518 3 51O BRI 2 [ DG AR

233 HERPEATH. LEFRFEEBILFS 23 OB ETEZABRRAILE

AR AL AT, 4 B PR RO SAEFE SR OG, LR B2 C=-0.61; # 4 B ¥ AT R
XF 35 g 510 PR SR B 7 AR BLEE ] (CR=2.465, p=0.014) , BE3ENI{H J 0.498, BRI # %5
B4 5 AT R AT LLEL B R RS Bl B0 PR SR BT 49.8% RO SR gk B B 3 S R i Bh 5
™= 4E HHE/EH (CR=7.902, p<0.001) , ELHERUNE K 0.470, BP#L 5100 A 32 345 0T DL
Beig 3 5L AR IR 47% B ity B U A SCREXT S 3 5 H R 8T A B AE ] (CR=6.781,
p<0.001) , EIEROVAE N 0.388, RIH LRGN A 3 Renl LR R Z 3 5 A Jk 38.8% (178 5t i
LB A £ SR iE s B H IR HAEEH (CR=9.905, p<0.001) , RN E N 0.587,
BIVH 45 B 00 1 32 S 45 1T AR B2 2 BT R 58.7% W78 St s 204k AN 11 32 S0 3 0Hs 30 610 IR
PIvE = AR (CR=-3.295, p<0.001) , [AI4Z00fH R 0.497, BRI Z: 0109 H 3 347 AT DL
B2 Bl 5L BRIV 49.7% W78 S hEy B2k DL A 3 3RS ) 10 B SR B A A2 B FH( CR=
-3.295, p<0.001) , FEIERNIEA -0.200, BPF L 610 B £ SCHE AT DLUE B2 8l 5 AT R 20% 1)
AR Sty 8 ) 0RO O B R M AR HEE T (CR=9.802, p<0.001) , ELHALNE A 0.640,
RIVZ Bl D1 Bk A % AT DA i R0 B R B M 64% B it G2 3 R E FR B0 BUR B AR EAEAE
(CR=6.427, p<0.001) , HIEHIVIE N 0.336, Hlizzh 5 AT AT DL B B IR )0 33.69% 17
SiE. AR 3 ML 4,
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Table 3 Parameter estimates between latent variables in the modification model

SHUHE SE CR p PR THE
MEAT: < EES XS 0.421 0.053 7.902 ok 0.470
EES < EESEa 0.640 0.065 9.905 otk 0.587
HJE < EESSER 0.364 0.054 6.781 ok 0.388
RH < EESS TR -0.115 0.035 -3.295 ok -0.200
REL < =i 1.910 0.775 2.465 0.014 0.498
L:32)] < AT 0.635 0.065 9.802 sk 0.640
IR4) < EESEL] 0.275 0.043 6.427 ok 0.336

E ¥R R R p<0.001,

4 BERBEDARE BT ENOIE R AR L E
Table 4 Standardized effect values for the effects of different latent variables on mental toughness in

the modification model

S A TN B dma

AT R < EESER 0.470 0.470 0.000
EENR < EESEE 0.587 0.587 0.000

VA Jak < EESZE; 0.388 0.388 0.000
PR R BH < EESZ:] -0.200 -0.200 0.000
DR < EESEL 0.497 0.000 0.497
S FR SR BEL < =il 0.498 0.498 0.000
PRI < AT IR 0.640 0.640 0.000
PRI <—— EESRY 0.336 0.336 0.000

3 itig

31 RBUTHASERNVEFKREKR

TEFTAT ) RS TT Bk B BIREAT R (A SRl ) SRAC OB R (i 2 FIEH A )
FISERUESE T A RACEBIE AL, B 325355 ] DR IEEA OB R A I, AT A T LAS | & B
KRBT . FAT, A EA AT SE T B FSE A 5 SRS A O B SR R 22 R 5 AR 2R A ERRE
FEPOEA LB S, HAREAC B R B A A OIS [ D . AT L i 3l
FURBFFEN R, KA D BRI . FEACDEREA . A ST MR T o BT AR, A
FR [ EE SRR RAT LAIE [ SO0 A O BERR SR, R RS I T A O BERSR LA s (HU2 %15
SO BRA SR BT IE [ B BRI . AN R BIEINITE, B 7 LIRS, B uEl] 14617
B SR 1 S e AR, HARPREAE S -0.07 o mEET 0L, FERI %5 32 SR
AT I, PRI T O B SR A2 AR A FHAR IS
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3.2 RBUTHEINVRRINEEIREA

Butter " JEA PR AL AL . SCREHIBA D1 =2 ZAU AR IZ 3 GO BRI i 2, P A A
B RERS XTI A R i PR EBAR LUT = AT INTridk . MERSRE. 5501 BRsiR—2, #
YR BB A JESCRFT AT AL B B A SEAC DB OR , dE MR [ e s 3h B R DB IR, AL, HEESE
P T A SRR 1 RO O B R 7 A 1 ] S M R 7350 A 0.30 1110.197, - B EAE IR vh A R0
R X5 SDT $&th e sipL AL r) =FEA OB R b, B B2 E R A EHE, HUORME
i d, A, (ERSR TR BN S SR E IR R, IR N TESIHLAAZ O R A0
mCU o ENAEFARBEE RS S BRI B, X iE Bl 5 I R R A S AR A E)
IMRUGEIEATRE, JARR F 3R T UL, =R B SR B R AR A SRR T A AL BRI B
Z I A BN RN, AT B2 W SEUERF TSN AT, O [R5 B8 S 22 52 L 32 3l DU ARRHE Y
225 (WA Pz 3 SRR B3 BRI DN | s /KFas 3l SURISF D AEIE 3 5 5F ) o

ARG IR, O BRSO B R BT A R BN B3, (AR A RER MR T X0 2
WEEIEBAT AR, O TIEE— WL, A0 SR e D] | O BRRE SR BEAALC BRI ) =
AR RS AR, R BRI R B B . A A SRS, KR H R DL RS AR R T
— R, MR RREEEIR S " o PIEER BB R B 3N A ST, T R
AT R AR AT AR

3.3 HARBIAE

AWFAEPESALHE T, SO IR E T O A 0O B2 e P TP R [, F el
IR, B R T AR B rh P S0 O BRI E s A id R, SRR S I A i 2 Al
KER, FREUHET ARIEHISHIIER . HEAMRIA AR ZAE, FEAFLUTILME: (1)
ABEFER B BT T, X T aash BRI A A i BB RE Ty A8, DRI 1 SN W #2802k
BAREAT N BRI R e SO BRI AR, SR RIS TR R AR A . (2)
BTSRRI T HERVER, PUOMTEFI ISR, 5B iR 2 a4k, o2 RN A iz 3
B, ABRARITE T RIS B AR RIBAACTETE BGE 3 51 A 32 34 sl 42 1 4 PR 45 75 Tl o o
(1, X T BRI A SRR AN T s B B A T, BT RARTACRERIBA A BRI SR TR, (3)
PR BRI E B —, AEARRBIHTTE ] R IA BRAURE: | A5 iR S Ik L R Bl LA
HAFH AT AR TEEE R . (4) FFE P B IEBREE L SR bR AR BGIUS nE, (EURFF AR BRI,
HIRN—TJr e T Lt 2, BRMELAREF &5 55 —J7 i, WFFERTR I (R E v 05 SCAe ¥
S, AL B B T DN, R USRI

4 g

AT T ZA D BTSRRI T 0 iz 3l B0 U IV 2 (8] g R Ao, 25 3 3552
FRSEEHRAT NIEAERE, P00 R EAE [ A DB R — O BRI b, ELGhC HR
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