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Abstract

Generative artificial intelligence is becoming deeply integrated into various aspects of higher
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education, exposing university students to a new type of psychological challenge—“substitution
anxiety.” This study aims to explore the mechanism through which this anxiety relates to learning
autonomy. Drawing on social cognitive theory and self-determination theory, we constructed a se-
rial mediation model. Data were collected from 341 university students through a questionnaire
survey, and structural equation modeling along with the Bootstrap method was employed for em-
pirical testing. The results show that substitution anxiety in the context of generative Al use has a
significant positive correlation with students’ learning autonomy, indicating that this anxiety func-
tions as a challenge stressor rather than a hindrance stressor. Self-efficacy and learning motivation
play significant independent and serial mediating roles. This study offers a novel perspective for
understanding the positive transformation mechanism of technology-induced anxiety and provides
empirically grounded practical implications for optimizing human-AI collaborative education sys-
tems in higher education institutions.
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Table 1. Demographic characteristics of the sample
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Table 2. Variables and representative measurement items
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Table 3. Reliability analysis results of each scale

# 3 BERNBEEINER

'R B Cronbach’s a
BAMAEE 3 0.743
H TR ek 4 0.788
1B 4 0.693
FoIHEMS 3 0.764
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Table 4. Validity analysis results of each scale
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BE KMO 1 Bartlett’s 1% BATT E R (%) Bl - 28k A ¥
B 0.631 72 =1265.97,df =3, p <0.001 66.17 0.707~0.877
SRS G 0.786 7?2 =383.46,df =6, p < 0.001 61.46 0.742~0.831

21 EHL 0.658 72 =274.45, df =6, p < 0.001 53.08 0.532~0.828
2o)HEM 0.680 72=267.81,df =3, p<0.001 68.07 0.777~0.857
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Table 5. Correlation matrix among variables (N = 341)
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Table 6. Regression analysis of learning autonomy on substitution anxiety, self-efficacy, and learning motivation
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THmAs & coef Std err t p> It 95% & 15 [X 1]
(H &) 1.640 0.242 6.78 <0.001 [1.165, 2.116]
BARMEE 0.092 0.045 2.05 0.041 [0.004, 0.180]
H ek 0.184 0.044 417 <0.001 [0.097, 0.270]
1B 0.302 0.061 4.96 <0.001 [0.182, 0.422]

FE: R2=0.195, %5 R2=0.187, F(3,337)=27.14, p<0.001.
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Table 7. Bootstrap test results for mediation effects
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