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ABSTRACT Objective: To explore the characteristics of assessing the level of grit of self and others among military medical
university students and the EEG characteristics of the evaluation process, and to provide theoretical basis and objective indicators for the
comprehensive and objective evaluation of the individual's grit. Methods: The construction of Implicit Association-Grit test using
E-Prime2.0 program, which is based on Implicit Association Test paradigm. 100 military medical university students (effective subjects
were 90) were measured by the Grit O scale. Participants with high and low grit groups (20 each) were selected for Implicit
Association-Grit Test, and EEG was recorded. The implicit effects and main EEG components of the two groups were analyzed. Results:
The IAT D effect was calculated, independent t-test showed a significant difference between high grit group (0.55% 0.36) and low grit
group (0.87% 0.49), t=-2.257, P<0.05, Cohen's d=0.74. Significant N400 and LPP were induced in both groups. In high grit group, for the
N400 component, there were significant main effects for both the condition, F(1,17) =8.528, P<0.05, n*=0.334, and the site, F(10,170)=8.
207, P<<0.001, =0.326, and for the LPP component, there were also significant main effects for both the condition, F(1,17)=5.471,
P<0.05, *=0.243 and the sites, F (10,170)=18.479, P <<0.001, *=0.521. In low grit group, for the N400 component, there were
significant main effects for both the condition, F(1,17)=10.051, P<<0.05, r>=0.372, and the site, F(10,170)=8.223, P<<0.001,v>=0.326,
while for the LPP component there was no significant main effect for the condition. Conclusions: 1.The implicit effect of military
medical university students' evaluation of grit is significant, that is, he/she tends to think that the level of grit of self is higher than others.
The implicit effect of grit evaluation should be considered when assessing grit by questionnaire. 2. The N400 and LPP components in
implicit grit evaluation between the high and low grit military medical university students are different. N400 can be used as a judgment
indicator for the degree of accuracy of the implicit grit evaluation. 3. Implicit effect and N400 component can be used as objective
indicators for grit evaluation of military medical university students.
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Table 1 Program steps for IAT determination of grit

Block No. of trials Description Upper left corner of screen  Upper right corner of screen

1 20 Target discrimination Me Others

2 20 Attribute discrimination High grit Low grit

3 20 Congruent task(Practice) Me, High grit Others, Low grit

4 20 Congruent task(Formal) Me, High grit Others, Low grit

5 20 Reversed attribute discrimination Low grit High grit

6 20 Incongruent task(Practice) Me, Low grit Others, High grit

7 20 Incongruent task(Formal) Me, Low grit Others, High grit

(3) DAY GG R0 65 440 Acb 3
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Table 2 IAT grit determination of reaction time and group, task variance analysis

Source of variation SS v F P "
Tasks 276399.843 1 276399.843 33.665 0.000%** 0.331
Electrodes 37689.309 1 37689.309 4.591 0.036* 0.063
Tasksx Electrodes 16230.915 1 16230915 1.977 0.164 0.028

Note: *P<<0.05, **P<<0.001.

MR 2 W, A 55 1 AU 35 F(1,68)=33.665, P<
0.001,m=0.331, 2[R F k07 W2, F (1,68)=4.591,P<<0.05,
1=0.063, 128 A A % .

212 BSRBRBEBFESSTHEESHREMERL i
S AR R 36 44 AR D (B, ST IS AEA ¢ 4G
5, TP IR NRER N 22 S 1 . WL 3.
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Table 3 Independent sample t test for implicit effect D value between high and low grit groups

n Mt SD t P
High grit group 18 0.55+ 0.36 -2.257 0.031*
Low grit group 18 0.87+ 0.49

Note: *P<<0.05.
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Table 4 Amplitude of N400 components at electrode points in high and low grit group under different tasks (. V)(M+ SE)

High grit group Low grit group
" Congruent task Incongruent task Congruent task Incongruent task
FCz 18 -2.86% 1.10 -3.90+ 1.09 18 -3.39+ 1.09 -1.41+ 1.05
FC3 18 0.29+ 0.98 -0.55% 1.07 18 -2.59+ 0.99 -0.89+ 0.89
C3 18 0.87+ 0.89 -0.10+ 0.88 18 -1.61+ 0.82 -0.30+ 0.79
F3 18 -0.79+ 0.99 -1.23% 1.18 18 -2.25% 1.08 -0.52+ 1.16
Fz 18 -2.57+ 1.14 -3.25+¢ 1.10 18 -3.25+ 1.19 -1.28+ 1.14
FC4 18 -0.47+ 1.06 -1.44+ 1.03 18 -1.45+ 1.00 0.43% 0.96
Cz 18 -2.28+ 1.04 -3.53% 1.07 18 =272+ 1.04 -1.11+ 1.01
F4 18 0.10+ 091 -0.45+ 1.06 18 -1.04+ 1.00 0.69% 1.06
C4 18 0.21+ 0.84 -0.83+ 0.81 18 -0.46+ 0.85 1.28+ 0.86
CPz 18 -0.83% 0.97 -2.18+ 1.04 18 -0.96x 0.96 0.17+ 0.96
Pz 18 270+ 091 1.47+ 0.78 18 0.51+ 0.85 1.21+ 0.82
Note: Data are expressed as M+ SE.
£ 5 BJREHA N0 ZEEE BREMFTEN
Table 5 Analysis of variance of N400 between tasks and electrodes in high and low grit groups
High grit group Low grit group
F F P

Tasks 8.528 0.010* 10.051 0.006*

Electrodes 8.207 0.000** 8.223 0.000**

Tasksx Electrodes 0.642 0.515 1.672 0.198

Note: *P<<0.05, **P<<0.001.

22.1 BIR5A NA00 B 1ER  T5-RA N E800 8% F
(1,17)=8.528,P<<0.05,7>=0.334, AHHFAT 515K N400 4%
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(1,17)=7.579, P<0.05);Cz(F(1,17)=11.421,P<0.05);C4(F
(1,17)=9.038, P<<0.05); CPz(F(1,17)=13.638,P<0.05) ; Pz(F
(1,17)=9.062,P<<0.05)),

222 {RIRSHAE NA0O B4 1ER  ESIRET ER00 3% F
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IEE B 2K TR (-1.67+ 027 vs 0.07+ 0.25) ; I A7
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FEAESEHAE R o TSR A AT R B0, L A o5 25 57 1 3 (FCz
(F(1,17)=11.317,P<<0.05);FC3(F(1,17)=7.883, P<<0.05); F3
(F(1,17)=4.363,P<0.05);C3(F(1,17)=6.959,P<<0.05);Fz(F
(1,17)=7.437,P<0.05);FC4(F(1,17)=14.281, P<0.001);Cz
(F(1,17)=10.808,P <0.05);F4(F(1,17)=5.307, P<0.05);C4
(F(1,17)=16.771, P<0.001);CPz(F(1,17)=8.178,P <0.05);
Pz(F(1,17)=4.016,P=0.061)).
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Table 6 Amplitude of LPP components at electrode points in high and low grit group under different tasks (uV)(M* SE)

High grit group Low grit group
! Congruent task Incongruent task ! Congruent task Incongruent task
FCz 18 1.01+ 1.35 -0.22+ 1.16 18 1.52+ 0.75 1.28+ 0.73
FC3 18 1.40+ 1.62 -0.24+ 1.40 18 0.31+ 0.82 -0.23+ 0.86
C3 18 243+ 1.20 0.51+ 1.18 18 1.10+ 0.58 1.07+ 0.67
F3 18 -1.60+ 1.71 -2.58+ 1.56 18 -2.89+ 0.80 -2.58+ 1.03
Fz 18 -0.72+ 1.50 -1.86% 1.43 18 -2.89+ 0.80 -2.56% 1.03
FC4 18 2.74+ 1.44 1.37+ 1.39 18 0.43+ 0.73 0.05+ 0.80
Cz 18 2.74% 1.29 1.52+ 1.07 18 2.46% 0.78 1.41+ 0.72
F4 18 0.19+ 1.34 -0.65+ 1.41 18 -2.10% 0.75 -1.87+ 0.95
Cc4 18 375+ 1.18 2.38+ 1.14 18 1.13+ 0.48 1.12+ 0.57
CPz 18 492+ 1.28 2.80+ 1.11 18 4.36% 0.65 342+ 0.55
Pz 18 5.62+ 1.05 3.49+ 091 18 5.52+ 0.66 4.46x 0.59

Note: Data are expressed as M+ SE.

*7 BJRRBHRAE LPP S BREH S E S

Table 7 Analysis of variance of LPP between tasks and electrodes in high and low grit groups

High grit group Low grit group
F F P
Tasks 5471 0.032* 0.731 0.404
Electrodes 18.479 0.000%** 48.557 0.000**
Tasksx Electrodes 1.394 0.258 2.053 0.119
Note: *P<<0.05, **P<<0.001.
N400 Amplitude LPP Amplitude
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Fig.1 The brain electrical activity mapping of high grit group
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Fig.2 The brain electrical activity mapping of low grit group
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