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Part A 
Revision of the Perceived Positivity Resonance Scale (PPRS)
Participants
This study employed three independent samples to evaluate the reliability and validity of the scale. Sample 1 comprised 630 valid responses collected primarily through random sampling from university students in Shandong, Hebei, Tianjin, and other regions. This sample included 311 males and 319 females, with a mean age of 20.24 years (SD = 1.74). The distribution across academic years was as follows: 135 freshmen, 266 sophomores, 133 juniors, 60 seniors, and 60 graduate students. This sample was primarily used for item analysis, exploratory factor analysis, and assessments of internal consistency reliability.
Sample 2 consisted of 471 valid responses collected mainly through random sampling from university students in Shandong, Hebei, Xinjiang, and other regions. This sample included 220 males and 251 females, with a mean age of 20.37 years (SD = 1.40). The distribution across academic years was: 83 freshmen, 157 sophomores, 120 juniors, 94 seniors, and 17 graduate students. This sample was primarily used for confirmatory factor analysis and assessments of internal consistency reliability.
Sample 3 was drawn from a subset of participants in Sample 2. A total of 154 valid responses were collected in a follow-up test conducted four weeks later, comprising 82 males and 72 females, with a mean age of 20.31 years (SD = 1.74). The distribution across academic years was: 7 freshmen, 63 sophomores, 34 juniors, 45 seniors, and 5 graduate students. This sample was specifically used to evaluate test-retest reliability.
Development of the Initial Questionnaire Items
The initial questionnaire was derived from the PPRS developed by Major et al. (2018), which consists of 7 items. With permission from the original authors, five doctoral students in psychology translated the original English version into Chinese. The initial Chinese items were determined through group discussions. Subsequently, a postgraduate student specializing in English translation conducted back-translation. Discrepancies between the back-translated version and the original English version were discussed and revised. Finally, a professor of psychology reviewed the questionnaire, resulting in the finalized Chinese version of the initial scale items.
Item Analysis
An extreme group comparison method was employed. Based on the total scores of perceived positive resonance in Sample 1, participants were ranked, with the top 27% classified as the high-score group and the bottom 27% as the low-score group. Independent samples t-tests were conducted to compare the scores of each item between the two groups. The results indicated that all items of the Chinese version of the scale showed significant differences between the high-score and low-score groups (see Table 1). Additionally, corrected item-total correlation analysis was performed. The results showed that the scores of all items in the Chinese version of the Perceived Positive Resonance Scale were significantly correlated with the total scale score. The correlation coefficients are presented in Table 1.
Table 1. Item Analysis Results of the Chinese Version of the Perceived Positive Resonance Scale for University Students (n=630)
	Items
	Critical Ratio (CR)
	r

	1
	-34.983***
	0.867**

	2
	-36.437***
	0.895**

	3
	-41.391***
	0.906**

	4
	-35.431***
	0.877**

	5
	-39.077***
	0.901**

	6
	-44.280***
	0.907**

	7
	-38.579***
	0.912**


Note. *<0.05，**P<0.01，***P<0.001.
Validity Testing
Structural Validity
Exploratory Factor Analysis (EFA). An exploratory factor analysis was conducted using data from Sample 1. The results showed that the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was 0.946, and Bartlett’s test of sphericity was significant (χ² = 4542.694, p < 0.05), indicating that the data were suitable for EFA.
Factor rotation was performed using the principal component analysis method with Varimax rotation. The analysis revealed one factor with an initial eigenvalue greater than 1, which cumulatively explained 80.149% of the total variance. The factor loadings for all items were above 0.8. For details, please refer to Table 2.
Table 2. Factor Loadings for the Chinese Version of the PPRS (n=630)
	Factors

	Items
	Factor Loadings

	A1
	0.867

	A2
	0.897

	A3
	0.907

	A4
	0.875

	A5
	0.902

	A6
	0.908

	A7
	0.909


Confirmatory Factor Analysis(CFA). Confirmatory factor analysis was performed on the data from Sample 2 (n = 471) using Mplus 7.0. Model fit was evaluated using standard goodness-of-fit indices. The results for the single-factor model were as follows: χ² = 26.081, df = 12, χ²/df = 2.173, TLI = 0.994, CFI = 0.996, RMSEA = 0.05 (90% CI: 0.023–0.076), SRMR = 0.007. These results indicate that the model demonstrates a good fit to the observed data, supporting the structural validity of the Perceived Positive Resonance Scale.
Criterion-Related Validity
Drawing on established literature, this study selected the following instruments as external criteria: the Positive Empathy Scale, the Positive Affect Scale, the Mental Health Continuum–Short Form, and the Relatedness Needs Scale. Correlation analyses were conducted between the total score of the Perceived Positive Resonance Scale and the total scores (including subscale scores where applicable) of the four criterion measures. The results of the criterion-related validity analysis are presented in Table 3. The results indicate that the correlation coefficients between the PPRS and all criterion measures exceeded 0.4 and were statistically significant, demonstrating good criterion validity of the scale.
Table 3. Analysis of Criterion-Related Validity (n=471)
	Item
	Positive 
Empathy
	Positive 
Affect
	Mental 
Health
	Emotional 
Well-being
	Social 
Well-being
	Psychological 
Well-being

	Positive 
Resonance
	0.43**
	0.65**
	0.68**
	0.59*
	0.66**
	0.63**


Reliability Analysis
This study assessed the stability of the PPRS for university students using measures of internal consistency reliability and test-retest reliability. As shown in Table 4, the Cronbach’s α coefficients for both Sample 1 and Sample 2 exceeded 0.9, indicating excellent internal consistency reliability for the scale. A subsample of participants from Sample 2 (n = 154) completed the scale again after a four-week interval. The test-retest correlation coefficient was r = 0.946, demonstrating good test-retest reliability for the scale.
Table 4. Cronbach's α Coefficients for the PPRS for University Students
	Item
	Positive Resonance

	Sample1（n=630）
	0.958

	Sample2（n=471）
	0.967

	Sample3（n=154）
	0.946



Measurement Invariance Test
To examine whether the Perceived Positive Resonance Scale is equally applicable to both male and female students, a test of measurement invariance across genders was conducted using the Chinese version of the scale. The model fit indices for each step are presented in Table 5. The analysis was performed using Mplus 7.0. In the first step, a configural invariance model was established based on the modified confirmatory factor analysis model of the Chinese version of the scale. The fit indices for this model were acceptable, confirming the establishment of configural invariance across genders. In the second step, metric invariance was tested by constraining factor loadings to be equal across genders. Compared to the configural invariance model, the changes in fit indices were minimal, with differences in CFI, TLI, and RMSEA all below 0.01. Additionally, Δχ²/Δdf = 6.128/6, p > 0.05, supporting the establishment of metric invariance across genders. In the third step, scalar invariance was examined by constraining item intercepts to be equal across genders. Compared to the metric invariance model, the changes in fit indices were again minimal, with differences in CFI, TLI, and RMSEA all below 0.01. Moreover, Δχ²/Δdf = 5.936/6, p > 0.05, confirming the establishment of scalar invariance across genders. In the fourth step, residual invariance was tested by constraining error variances to be equal across genders. Compared to the scalar invariance model, the changes in fit indices remained minor, with differences in CFI, TLI, and RMSEA all below 0.01. Furthermore, Δχ²/Δdf = 27.656/7, p > 0.05, supporting the establishment of residual invariance across genders.
Table 5. Fit Indices and Model Comparisons for Measurement Invariance Across Genders for the PPRS (n=471)
	Model
	χ2（df）
	χ2/df
	CFI
	TLI
	RMSEA（90% CI）
	Δχ2
	Δdf
	ΔCFI
	ΔRMSEA

	Configural Invariance
	41.227（22）
	1.874
	0.995
	0.991
	0.061（0.031, 0.089）
	
	
	
	

	Metric Invariance
	47.355（28）
	1.691
	0.995
	0.993
	0.054（0.025, 0.080）
	6.128
	6
	0.000
	0.007

	Scalar Invariance
	53.291（34）
	1.567
	0.995
	0.994
	0.049（0.020, 0.073）
	5.936
	6
	0.000
	0.005



Part B 
Complete Parameter Estimation of the RI-CLPM
Table 6 summarizes all parameters of the Random Intercept Cross-Lagged Panel analysis, including autoregressive paths, cross-lagged paths, variances and correlations, variances, and residual variances.
Table 6. Unstandardized and Standardized Parameter Estimates for the RI-CLPM
	Paths
	Unstandardized 
Estimate
	Standard 
Error
	Standardized 
Estimate
	95% CI

	Autoregressive Paths
	
	
	
	

	WX1→WX2
	0.519***
	0.062
	-
	[0.397, 0.641]

	WX2→WX3
	-0.230
	0.133
	-0.480
	[-0.491, 0.031]

	WY1→WY2
	0.630***
	0.066
	-
	[0.501, 0.759]

	WY2→WY3
	-0.072
	0.109
	-0.140
	[-0.286, 0.142]

		Cross-Lagged Paths



	
	
	
	

	WX1→WY2
	0.473***
	0.071
	-
	[0.334, 0.612]

	WX2→WY3
	0.473***
	0.071
	1.485***
		[0.334, 0.612]




	WY1→WX2
	0.880***
	0.116
	-
	[0.653, 1.107]

	WY2→WX3
	0.880***
	0.116
	1.141***
	[0.653, 1.107]

	Variances and Correlations
	
	
	
	

	RIX WITH RIY
	0.182***
	0.035
	0.667***
	[0.113, 0.251]

	WX1 WITH WY1
	0.294***
	0.038
	-
	[0.220, 0.368]

	WX2 WITH WY2
	0.000
	0.014
	-
		[-0.027, 0.027]




	WX3 WITH WY3
	0.124***
	0.020
	-
	[0.085, 0.163]

	Variances
	
	
	
	

	RIX
	0.263***
	0.031
	0.996***
	[0.202, 0.324]

	RIY
	0.284***
	0.051
	0.994***
		[0.184, 0.384]




		Residual Variances



	
	
	
	

	X1
	0.550***
	0.037
	0.676***
	[0.477, 0.623]

	X2
	0.119***
	0.021
	0.225***
		[0.078, 0.160]




	X3
	0.198***
	0.018
	0.400***
	[0.163, 0.233]

	Y1
	0.518***
	0.053
	0.645***
		[0.414, 0.622]




	Y2
	0.142***
	0.040
	0.188***
	[0.064, 0.220]

	Y3
	0.335***
	0.041
	0.474***
	[0.255, 0.415]


Note.  *p < .05, **p < .01, ***p < .001
Part C
中文版感知积极共鸣量表
中文版感知积极共鸣量表共7个题目，采用李克特5点计分，“1”代表“非常少”，“5”代表“非常多”，具体的题目如下：
1.在人际互动（交往、交流）时，你们体验到了相互温暖和关心。
2.在人际互动（交往、交流）时，你们能够步调一致且心灵相通。
3.在人际互动（交往、交流）时，你们的思想和情感能够顺畅自如地交流。
4.在人际互动（交往、交流）时，彼此的陪伴让你们感到活力四射且精神振奋。
5.在人际互动（交往、交流）时，你们能够回应彼此的需求。
6.在人际互动（交往、交流）时，你们感受到相互信任与尊重。
7.在人际互动（交往、交流）时，你们感受到彼此之间很“默契”。

Part D 
Cross-lagged panel analysis of positive resonance and meaning in life
As neither construct showed significant gender differences, we included age and hometown as control variables in the cross-lagged regression analysis. The model demonstrated good fit indices: RMSEA = 0.09, χ²/df = 8.92, p < 0.05, CFI = 0.96, TLI = 0.89, SRMR = 0.03. Autoregressive path coefficients across three time points ranged between 0.38-0.62, indicating moderate stability. Significant cross-lagged effects emerged: (1) T1 positive resonance positively predicted T2 meaning in life (β = 0.08, p < 0.05); (2) T2 positive resonance positively predicted T3 meaning in life (β = 0.18, p < 0.05); (3) T1 meaning in life positively predicted T2 positive resonance (β = 0.18, p < 0.05); and (4) T2 meaning in life positively predicted T3 positive resonance (β = 0.07, p < 0.05) (see Figure 1).
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Figure 1.  Cross-lagged analysis of positive resonance and meaning in life among college freshmen
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