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Table S1. Demographic Subgroup Analyses: Heterogeneity in Selection and Influence Effects
	Subgroup
	n
	Selection Effect
	Influence Effect
	Moderation Interaction
	Network Characteristics

	
	
	β (SE) [95% CI]
	β (SE) [95% CI]
	β (SE) p-value
	Density / Reciprocity

	Gender
	
	
	
	
	

	Female students
	597
	1.28*** (0.34) [0.61, 1.95]
	3.56*** (1.02) [1.56, 5.56]
	Reference group
	0.09 / 0.68

	Male students
	554
	1.02** (0.32) [0.39, 1.65]
	2.84** (0.94) [1.00, 4.68]
	-0.26 (0.41) p = 0.527
	0.07 / 0.61

	Invariance test
	
	χ²(1) = 2.14, p = 0.144
	χ²(1) = 3.67, p = 0.055
	
	

	Residential Background
	
	
	
	
	

	Urban
	771
	1.21*** (0.31) [0.60, 1.82]
	3.31*** (0.97) [1.41, 5.21]
	Reference group
	0.08 / 0.65

	Rural
	380
	1.07** (0.38) [0.33, 1.81]
	3.02** (1.14) [0.79, 5.25]
	-0.14 (0.48) p = 0.771
	0.08 / 0.63

	Invariance test
	
	χ²(1) = 0.84, p = 0.359
	χ²(1) = 0.41, p = 0.522
	
	

	Academic Major Category
	
	
	
	
	

	Science/Engineering
	714
	1.09*** (0.30) [0.50, 1.68]
	2.98*** (0.91) [1.20, 4.76]
	Reference group
	0.07 / 0.62

	Humanities/Social Sciences
	437
	1.24*** (0.36) [0.53, 1.95]
	3.47*** (1.08) [1.35, 5.59]
	0.15 (0.43) p = 0.727
	0.09 / 0.67

	Invariance test
	
	χ²(1) = 1.02, p = 0.313
	χ²(1) = 1.34, p = 0.247
	
	

	Socioeconomic Status Tertiles
	
	
	
	
	

	Low SES
	384
	0.97** (0.37) [0.25, 1.69]
	3.14** (1.12) [0.95, 5.33]
	Reference group
	0.07 / 0.61

	Middle SES
	383
	1.18*** (0.34) [0.51, 1.85]
	3.22*** (1.01) [1.24, 5.20]
	0.21 (0.46) p = 0.648
	0.08 / 0.64

	High SES
	384
	1.31*** (0.35) [0.62, 2.00]
	3.19*** (1.03) [1.17, 5.21]
	0.34 (0.47) p = 0.470
	0.09 / 0.68

	Linear trend test
	
	χ²(1) = 2.87, p = 0.090
	χ²(1) = 0.03, p = 0.862
	
	

	Prior Environmental Experience
	
	
	
	
	

	Low (bottom tertile)
	384
	0.78* (0.38) [0.04, 1.52]
	3.67*** (1.18) [1.36, 5.98]
	Reference group
	0.07 / 0.60

	Medium
	383
	1.14*** (0.34) [0.47, 1.81]
	3.21*** (1.02) [1.21, 5.21]
	0.36 (0.48) p = 0.453
	0.08 / 0.64

	High (top tertile)
	384
	1.52*** (0.36) [0.81, 2.23]
	2.71** (0.98) [0.79, 4.63]
	0.74 (0.49) p = 0.131
	0.09 / 0.69

	Linear trend test
	
	χ²(1) = 9.42, p = 0.002
	χ²(1) = 4.28, p = 0.039
	
	


Note. All subgroup analyses maintain identical model specifications as primary analysis with full control variables. Multi-group SAOM estimation conducted separately for each demographic partition. Invariance tests examine whether selection/influence parameters differ significantly across subgroups using likelihood ratio tests. Prior environmental experience measured at baseline using composite of environmental education exposure, family environmental practices, and previous volunteering participation. Network characteristics (density and reciprocity) calculated at T1. Moderation interactions test whether subgroup membership moderates the primary selection and influence effects relative to reference category. 
***p < .001, **p < .01, *p < .05.

Table S2. Confirmatory Factor Analysis: Measurement Model Validity and Reliability Assessment
	Construct/Item
	Standardized Loading
	SE
	t-value
	R²
	Item-Total r
	α if deleted

	Environmental Volunteering Behavior (α = .87/.89)
	
	
	
	
	
	

	EVB1: Environmental protection activities
	0.842***
	0.018
	46.78
	0.709
	0.74
	0.83

	EVB2: Conservation initiatives
	0.798***
	0.021
	38.00
	0.637
	0.69
	0.85

	EVB3: Sustainability education programs
	0.763***
	0.023
	33.17
	0.582
	0.65
	0.86

	EVB4: Environmental advocacy efforts
	0.814***
	0.020
	40.70
	0.663
	0.71
	0.84

	EVB5: Ecological restoration projects
	0.756***
	0.024
	31.50
	0.572
	0.64
	0.86

	Social Self-Efficacy (α = .91/.92)
	
	
	
	
	
	

	SSE1-3: Social initiation (3 items)
	0.847***
	0.016
	52.94
	0.717
	0.78
	0.90

	SSE4-6: Social maintenance (3 items)
	0.823***
	0.018
	45.72
	0.677
	0.75
	0.90

	SSE7-9: Group participation (3 items)
	0.796***
	0.020
	39.80
	0.634
	0.72
	0.91

	SSE10-12: Conflict resolution (3 items)
	0.812***
	0.019
	42.74
	0.659
	0.74
	0.90

	SSE13-15: Social assertion (3 items)
	0.778***
	0.021
	37.05
	0.605
	0.70
	0.91

	SSE16-18: Social confidence (3 items)
	0.834***
	0.017
	49.06
	0.696
	0.76
	0.90

	Social Media Usage Intensity (α = .83)
	
	
	
	
	
	

	SMU1: Number of connections
	0.724***
	0.026
	27.85
	0.524
	0.61
	0.81

	SMU2: Daily usage time
	0.698***
	0.028
	24.93
	0.487
	0.58
	0.81

	SMU3-4: Emotional attachment (2 items)
	0.756***
	0.024
	31.50
	0.572
	0.64
	0.80

	SMU5-6: Daily integration (2 items)
	0.793***
	0.021
	37.76
	0.629
	0.68
	0.79

	SMU7-8: Perceived importance (2 items)
	0.742***
	0.025
	29.68
	0.551
	0.62
	0.80

	Model Fit Indices
	T1 Values
	T2 Values
	Recommended
	Interpretation
	
	

	χ² (df)
	487.32*** (116)
	502.14*** (116)
	p > 0.05
	Significant but normal for large N
	
	

	χ²/df ratio
	4.20
	4.33
	< 5.0
	Acceptable
	
	

	CFI
	0.954
	0.951
	> 0.95
	Good fit
	
	

	TLI
	0.946
	0.942
	> 0.95
	Acceptable fit
	
	

	RMSEA [90% CI]
	0.053 [.048, .058]
	0.054 
[0.049, 0.059]
	< 0.06
	Good fit
	
	

	SRMR
	0.041
	0.043
	< 0.08
	Excellent fit
	
	

	Discriminant Validity (AVE vs. Squared Correlations)
	
	
	
	
	
	

	
	EVB
	SSE
	SMU
	AVE
	
	

	Environmental Volunteering (EVB)
	(0.643)
	0.324
	0.036
	0.643
	
	

	Social Self-Efficacy (SSE)
	0.569***
	(0.658)
	0.068
	0.658
	
	

	Social Media Usage (SMU)
	0.190**
	0.261***
	(0.564)
	0.564
	
	


Note. N = 1,151. Parceling used for social self-efficacy scale due to large number of items; parcels created using item-to-construct balance approach. Standardized loadings from T1 shown; T2 loadings within ±.02 of T1 values. AVE = Average Variance Extracted; values on diagonal in discriminant validity matrix. Off-diagonal values are squared correlations; all AVE values exceed squared correlations, supporting discriminant validity. Item-total correlations corrected for item overlap. CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; RMSEA = Root Mean Square Error of Approximation; SRMR = Standardized Root Mean Square Residual. 
***p < .001, **p < .01.

Table S3. Longitudinal Measurement Invariance Testing: Establishing Temporal Stability of Constructs
	Model
	χ²
	df
	Δχ²
	Δdf
	p
	CFI
	ΔCFI
	RMSEA
	Decision

	Environmental Volunteering Behavior
	
	
	
	
	
	
	
	
	

	M1: Configural invariance
	98.43
	34
	—
	—
	—
	0.973
	—
	0.041
	Baseline

	M2: Metric invariance (equal loadings)
	102.67
	38
	4.24
	4
	0.374
	0.972
	-0.001
	0.039
	Supported

	M3: Scalar invariance (equal intercepts)
	134.28
	42
	31.61
	4
	< 0.001
	0.958
	-0.014
	0.044
	Rejected

	M3a: Partial scalar (EVB2 intercept free)
	108.93
	41
	6.26
	3
	0.100
	0.970
	-0.002
	0.038
	Supported

	M4: Residual invariance (equal errors)
	142.76
	46
	33.83
	5
	< 0.001
	0.954
	-0.016
	0.043
	Not required

	Social Self-Efficacy
	
	
	
	
	
	
	
	
	

	M1: Configural invariance
	76.24
	16
	—
	—
	—
	0.981
	—
	0.058
	Baseline

	M2: Metric invariance
	82.43
	21
	6.19
	5
	0.288
	0.979
	-0.002
	0.051
	Supported

	M3: Scalar invariance
	89.78
	26
	7.35
	5
	0.196
	0.977
	-0.002
	0.046
	Supported

	M4: Residual invariance
	98.91
	32
	9.13
	6
	0.167
	0.975
	-0.002
	0.043
	Supported

	Social Media Usage Intensity
	
	
	
	
	
	
	
	
	

	M1: Configural invariance
	112.34
	38
	—
	—
	—
	0.964
	—
	0.041
	Baseline

	M2: Metric invariance
	119.87
	42
	7.53
	4
	0.110
	0.962
	-0.002
	0.040
	Supported

	M3: Scalar invariance
	156.42
	46
	36.55
	4
	< 0.001
	0.947
	-0.015
	0.046
	Rejected

	M3a: Partial scalar (SMU1, SMU2 free)
	124.68
	44
	4.81
	2
	0.090
	0.960
	-0.002
	0.040
	Supported

	M4: Residual invariance
	148.93
	49
	24.25
	5
	< 0.001
	0.951
	-0.009
	0.042
	Not required

	Latent Mean Differences (Standardized)
	
	
	
	
	
	
	
	
	

	
	T1 Mean
	T2 Mean
	Difference
	SE
	t
	p
	Cohen's d
	
	

	Environmental Volunteering
	0.00
	0.38
	0.38
	0.06
	6.33
	< 0.001
	0.41
	
	

	Social Self-Efficacy
	0.00
	0.08
	0.08
	0.04
	2.00
	0.046
	0.09
	
	

	Social Media Usage
	0.00
	0.23
	0.23
	0.05
	4.60
	< 0.001
	0.26
	
	


Note. N = 1,151. Invariance testing conducted using robust maximum likelihood estimation (MLR) to account for non-normality. Decision criteria: ΔCFI ≤ .010 indicates invariance (Cheung & Rensvold, 2002); supplemented by Δχ² tests. Configural invariance establishes same factor structure across time. Metric invariance confirms equal factor loadings, enabling comparison of structural relationships. Scalar invariance (or partial scalar with ≥2 invariant indicators per factor) enables latent mean comparisons. Residual invariance is not required for most analyses but tested for completeness. Environmental volunteering and social media usage required partial scalar invariance due to mean structure changes over time, consistent with developmental changes during university transition. Social self-efficacy demonstrated full scalar invariance, indicating high temporal stability of measurement properties.
Table S4. Sample Flow and Missing Data Summary
	Stage
	Description
	n
	% of eligible
(N = 1,185)
	% of previous stage

	1
	Eligible first-year students across 24 academic departments
	1,185
	100.0
	—

	2
	Completed Wave 1 survey and friendship-network module
	1,170
	98.7
	98.7

	3
	Completed Wave 2 survey and friendship-network module
	1,151
	97.1
	98.4

	4
	Analytic sample used in SAOM and regression models (complete data on focal constructs at both waves)
	1,151
	97.1
	


Note. Percentages are calculated relative to the eligible student population (N = 1,185) and, in the final column, relative to the previous stage. Missing data were almost entirely due to wave-level attrition between Waves 1 and 2: nineteen students who completed Wave 1 did not complete the Wave 2 survey or network module and were therefore excluded from longitudinal analyses. Item-level nonresponse on the focal measures (environmental volunteering, social self-efficacy, social media usage, and covariates) among the analytic sample was low, with missingness for each item below 2% and no systematic patterns across demographic subgroups or universities. Consequently, no additional case-wise deletions or multiple imputation were required; instead, analyses relied on full-information maximum likelihood where applicable to incorporate all available responses.
