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Figure S1. Flowchart of Participant Recruitment. The top panel depicts the participant recruitment process for scale development, while the bottom panel illustrates the recruitment process for the independent cohort of undergraduate students used for group difference analyses.
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Figure S2. Structural Model of the Irrational Behaviors in Online Discourse Scale for University Students. This figure presents the standardized solution of the final four-factor CFA model. Ovals represent latent constructs; squares represent individual scale items. Path coefficients on single-headed arrows are standardized factor loadings. Values adjacent to the right side of each item square are residual variances. Correlations between latent factors are shown on double-headed arrows. 

	Table S1. Open-ended Questionnaire on Undergraduate Students’ Online Public Opinion 

	No.
	Open-ended Questions

	1
	Which social media platforms do you usually browse frequently (e.g., Weibo, Xiaohongshu, Douyin, Kuaishou)?

	2
	What kinds of topics do you generally follow online (e.g., national current affairs, campus hot issues, entertainment news)?

	3
	Do you frequently participate in online discussions? Will you take the initiative to post opinions on online platforms? If yes, what topics do you mainly discuss; if no, please state the reasons.

	4
	Will online comments affect your emotions and views on related events? If yes, what characteristics do such influential comments have? If not, please explain briefly.

	5
	Will you express your personal opinions on social hot events online? What factors motivate you to speak out or remain silent online?

	6
	Have you ever posted extreme or provocative remarks online via posts or comments? Have you ever had online arguments with others?

	7
	Do you attach importance to the authenticity of online information? Will you verify facts before forwarding online content? Will you continue to pay attention to the follow-up progress of concerned events?

	8
	Will you actively obtain new information through the Internet? What types of information sources do you tend to trust?

	9
	What attitudes and practices will you take when encountering irrational remarks targeting the country, universities or individuals online?

	10
	When your favorite online opinion leaders are involved in public opinion incidents, what will you do? Will you fabricate facts or make offensive remarks to defend them?

	11
	Do you easily believe online help-seeking posts? Will you verify the authenticity of such events and what verification methods will you adopt? Will you forward and comment on authentic help-seeking content?

	12
	Have you ever wrongly accused innocent people due to information asymmetry or distorted online information? What was your feeling after learning the truth?

	13
	If you previously spoke up for vulnerable groups online but later found their experiences were fabricated, will you still offer help to similar groups in the future? Please explain the reasons.

	14
	Do you release negative emotions on the Internet, such as venting pressure through alternate accounts?

	15
	In the face of dominant mainstream online public opinion, will you insist on expressing different personal views online? Please explain the reasons.

	16
	In your opinion, what is the influence of college students on online public opinion? What impact does online public opinion exert on the values and behaviors of college students?

	17
	Which online platforms do you think have higher information credibility? Please explain your opinions.

	18
	In your opinion, what are the most prominent existing problems of current online platforms (e.g., cyberbullying, privacy leakage, algorithmic recommendation bias)?

	19
	Have you ever personally experienced the strong influence of online public opinion? Please give specific examples.

	20
	Do you think online public opinion can change the final result of social events? Please illustrate with specific cases.

	21
	How do you evaluate the current effect of universities’ guidance and management on students’ online public opinion behaviors? What feasible improvement suggestions can you put forward?

	22
	Do you think major online public opinion incidents will promote the revision and improvement of relevant national laws and regulations?

	23
	Which online public opinion incidents leave the deepest impression on you?

	24
	Please briefly describe an online public opinion incident you have participated in, and elaborate on its influence on your cognition and behavior.



Table S2. Item Purification and Exclusion Process
	Original
Item ID
	Final
Item ID
	Item content
	Discrimination
（t value）
	Item-total
Correlation
	Increasing of Cronbach's 
If Item Deleted
	Item
Difficulty
	Factor Loadings
	Reason for
exclusion

	
	
	
	
	
	
	
	Factor1
	Factor2
	Factor3
	Factor4
	

	1
	×
	I am skeptical of and reluctant to accept different views in online public opinion.
	9.514
	0.587
	0.016
	0.540
	0.358
	0.348
	-0.031
	-0.174
	Low loading

	2
	1
	I often change my opinion on certain events due to online public opinion.
	16.394
	0.707
	-0.013
	0.518
	0.447
	0.329
	0.190
	-0.267
	

	3
	2
	I think the extreme views in the online public opinion are reasonable.
	18.777
	0.799
	-0.035
	0.449
	0.549
	0.078
	0.054
	0.119
	

	4
	3
	I believe that aggressive remarks in online public opinion are normal and should not be avoided.
	25.101
	0.840
	-0.047
	0.404
	0.703
	-0.026
	0.042
	0.157
	

	5
	4
	I don’t care about the factual truth in online discussions, but only the intensity of the arguments.
	22.837
	0.829
	-0.043
	0.388
	0.716
	-0.129
	0.007
	0.267
	

	6
	5
	I believe all the opinions of online opinion leaders are correct.
	20.621
	0.788
	-0.032
	0.421
	0.669
	-0.029
	0.042
	0.137
	

	7
	6
	Controversial topics in online discourse often stir my emotions.
	15.564
	0.773
	-0.012
	0.529
	0.198
	0.684
	-0.039
	-0.087
	

	8
	7
	I often get into arguments with others over differing opinions in online discussions.
	20.208
	0.772
	-0.012
	0.463
	0.372
	0.458
	-0.149
	0.191
	

	9
	×
	I hold strong prejudices against certain topics in online public opinion.
	24.134
	0.771
	-0.012
	0.475
	0.348
	0.390
	0.020
	0.098
	Low loading

	10
	×
	I am not easily swayed by online public opinion or prone to emotional fluctuations.
	1.399
	-
	-
	-
	-
	-
	-
	-
	Low discrimination

	11
	8
	I feel frustrated when my views are challenged in online discussions.
	15.895
	0.799
	-0.016
	0.529
	0.037
	0.823
	-0.120
	0.027
	

	12
	9
	I feel fear or unease about certain remarks in online public opinion.
	20.899
	0.822
	-0.020
	0.505
	-0.034
	0.710
	0.092
	0.057
	

	13
	10
	I have strong emotional reactions to topics involving personal interests in online public opinion.
	17.799
	0.810
	-0.018
	0.514
	-0.131
	0.711
	0.148
	0.079
	

	14
	11
	I tend to get emotionally charged when online discussions touch on collective interests.
	16.512
	0.778
	-0.013
	0.520
	-0.161
	0.707
	0.151
	0.060
	

	15
	12
	I find it hard to control my emotional outbursts in online discussions.
	26.97
	0.825
	-0.009
	0.452
	0.113
	0.079
	0.441
	0.245
	

	16
	13
	I am easily swayed by online public opinion and may change my stance.
	27.113
	0.858
	-0.015
	0.472
	0.077
	0.071
	0.648
	0.083
	

	17
	14
	I lack sufficient judgment on certain topics in online public opinion.
	23.102
	0.848
	-0.013
	0.485
	-0.013
	0.094
	0.788
	-0.033
	

	18
	15
	I often get caught up in conflicting emotions and confusion due to online public opinion.
	28.864
	0.886
	-0.021
	0.474
	0.023
	0.085
	0.628
	0.197
	

	19
	16
	I lack sufficient patience and critical thinking when dealing with controversial topics in online discussions.
	19.876
	0.839
	-0.012
	0.491
	0.058
	0.038
	0.803
	-0.082
	

	20
	17
	I find it hard to stay calm and rational when dealing with online public opinion.
	26.803
	0.844
	-0.013
	0.460
	0.017
	0.131
	0.576
	0.164
	

	21
	18
	I lack the ability to cope with negative remarks in online public opinion.
	24.699
	0.728
	0.002
	0.476
	0.059
	0.151
	0.419
	0.243
	

	22
	19
	I once made offensive remarks in online public discourse.
	25.475
	0.849
	-0.002
	0.422
	-0.062
	0.194
	-0.106
	0.836
	

	23
	20
	I once spread unverified information in online discussions.
	29.412
	0.882
	-0.004
	0.410
	0.116
	-0.017
	-0.016
	0.812
	

	24
	21
	I once engaged in malicious online hype or rumor-mongering in public discourse.
	31.187
	0.915
	-0.005
	0.394
	0.083
	-0.041
	-0.080
	0.945
	

	25
	22
	I once engaged in personal attacks or insults against others in online public discourse.
	29.157
	0.899
	-0.004
	0.399
	0.124
	-0.133
	-0.022
	0.911
	

	26
	23
	I once made irrational remarks in online discussions due to emotional outbursts.
	29.704
	0.909
	-0.005
	0.407
	0.019
	-0.107
	0.032
	0.938
	

	27
	24
	I once got into a heated online argument with someone over differing opinions.
	27.289
	0.861
	-0.003
	0.409
	-0.041
	0.185
	-0.083
	0.819
	

	28
	25
	I once changed my original intention in online discussions due to others’ influence.
	31.161
	0.873
	-0.003
	0.437
	-0.039
	0.039
	0.245
	0.672
	

	29
	26
	I once made a wrong decision in online discussions due to poor judgment.
	24.348
	0.843
	-0.002
	0.419
	-0.017
	0.078
	0.054
	0.739
	

	30
	27
	I once made extreme remarks in online discussions about matters affecting my personal interests.
	28.874
	0.909
	-0.005
	0.401
	-0.060
	-0.011
	0.056
	0.913
	

	31
	28
	I once made extreme remarks in online discussions about public affairs related to university administration and social development.
	28.911
	0.894
	-0.004
	0.396
	0.001
	-0.036
	0.021
	0.890
	


Note. Items were excluded a priori if they met any of the following psychometric criteria: (1) discrimination t-value < 3.00; (2) item-total correlation < 0.30; (3) removal of the item would increase the Cronbach's α by more than 0.02; (4) primary factor loading < 0.40; or (5) loading > 0.40 on two or more factors. Item difficulty was not set as elimination standard. The symbol "×" indicates items that were excluded from the final item pool.


	Table S3. Inter-item Pearson Correlation Matrix for the 30 Scale Items Prior to Exploratory Factor Analysis

	Original
Item ID
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31

	1
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	0.40
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	0.33
	0.50
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	0.33
	0.48
	0.65
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	0.32
	0.44
	0.62
	0.72
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	0.30
	0.42
	0.54
	0.64
	0.68
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	0.37
	0.48
	0.44
	0.40
	0.40
	0.40
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8
	0.38
	0.46
	0.48
	0.56
	0.54
	0.56
	0.59
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9
	0.36
	0.44
	0.46
	0.57
	0.52
	0.58
	0.50
	0.65
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	11
	0.30
	0.45
	0.39
	0.43
	0.35
	0.41
	0.58
	0.52
	0.52
	-
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	12
	0.32
	0.47
	0.42
	0.44
	0.41
	0.39
	0.56
	0.53
	0.59
	-
	0.66
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	13
	0.29
	0.45
	0.43
	0.42
	0.40
	0.37
	0.55
	0.50
	0.53
	-
	0.58
	0.61
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14
	0.35
	0.41
	0.39
	0.38
	0.37
	0.33
	0.50
	0.48
	0.46
	-
	0.56
	0.59
	0.72
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	15
	0.27
	0.41
	0.52
	0.57
	0.57
	0.54
	0.45
	0.57
	0.56
	-
	0.44
	0.54
	0.54
	0.53
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	16
	0.27
	0.49
	0.49
	0.53
	0.52
	0.53
	0.50
	0.56
	0.55
	-
	0.48
	0.55
	0.54
	0.55
	0.73
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	17
	0.30
	0.48
	0.46
	0.50
	0.47
	0.46
	0.49
	0.47
	0.52
	-
	0.50
	0.56
	0.57
	0.52
	0.58
	0.68
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	18
	0.32
	0.47
	0.52
	0.57
	0.55
	0.53
	0.51
	0.57
	0.60
	-
	0.51
	0.59
	0.57
	0.54
	0.69
	0.69
	0.71
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	19
	0.30
	0.45
	0.48
	0.48
	0.49
	0.47
	0.48
	0.51
	0.51
	-
	0.43
	0.51
	0.56
	0.52
	0.61
	0.64
	0.67
	0.69
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	20
	0.36
	0.46
	0.50
	0.58
	0.50
	0.49
	0.47
	0.51
	0.55
	-
	0.51
	0.60
	0.56
	0.51
	0.60
	0.63
	0.67
	0.74
	0.67
	1.00
	
	
	
	
	
	
	
	
	
	
	

	21
	0.26
	0.44
	0.49
	0.56
	0.53
	0.54
	0.46
	0.52
	0.54
	-
	0.50
	0.54
	0.56
	0.51
	0.58
	0.63
	0.62
	0.65
	0.61
	0.68
	1.00
	
	
	
	
	
	
	
	
	
	

	22
	0.24
	0.30
	0.53
	0.56
	0.56
	0.46
	0.41
	0.51
	0.47
	-
	0.47
	0.46
	0.49
	0.47
	0.59
	0.53
	0.47
	0.62
	0.47
	0.59
	0.60
	1.00
	
	
	
	
	
	
	
	
	

	23
	0.22
	0.36
	0.55
	0.60
	0.65
	0.57
	0.38
	0.56
	0.52
	-
	0.40
	0.45
	0.47
	0.39
	0.59
	0.56
	0.52
	0.64
	0.50
	0.61
	0.62
	0.76
	1.00
	
	
	
	
	
	
	
	

	24
	0.22
	0.31
	0.55
	0.62
	0.67
	0.57
	0.37
	0.53
	0.53
	-
	0.39
	0.46
	0.46
	0.41
	0.61
	0.58
	0.51
	0.63
	0.48
	0.61
	0.61
	0.77
	0.84
	1.00
	
	
	
	
	
	
	

	25
	0.21
	0.31
	0.51
	0.61
	0.67
	0.57
	0.35
	0.54
	0.54
	-
	0.34
	0.42
	0.41
	0.37
	0.61
	0.58
	0.50
	0.62
	0.49
	0.58
	0.57
	0.75
	0.81
	0.87
	1.00
	
	
	
	
	
	

	26
	0.21
	0.31
	0.51
	0.58
	0.64
	0.55
	0.35
	0.53
	0.54
	-
	0.36
	0.43
	0.42
	0.40
	0.61
	0.61
	0.52
	0.65
	0.50
	0.58
	0.58
	0.74
	0.80
	0.85
	0.87
	1.00
	
	
	
	
	

	27
	0.28
	0.36
	0.49
	0.54
	0.56
	0.52
	0.40
	0.57
	0.53
	-
	0.42
	0.51
	0.48
	0.44
	0.59
	0.53
	0.50
	0.61
	0.49
	0.60
	0.59
	0.69
	0.71
	0.72
	0.73
	0.75
	1.00
	
	
	
	

	28
	0.29
	0.41
	0.53
	0.58
	0.58
	0.54
	0.40
	0.54
	0.54
	-
	0.45
	0.53
	0.48
	0.47
	0.65
	0.63
	0.60
	0.67
	0.58
	0.66
	0.65
	0.69
	0.71
	0.76
	0.71
	0.74
	0.77
	1.00
	
	
	

	29
	0.26
	0.35
	0.49
	0.54
	0.55
	0.51
	0.40
	0.55
	0.50
	-
	0.41
	0.46
	0.44
	0.42
	0.57
	0.52
	0.54
	0.61
	0.52
	0.58
	0.57
	0.67
	0.69
	0.71
	0.70
	0.71
	0.72
	0.81
	1.00
	
	

	30
	0.22
	0.36
	0.51
	0.57
	0.60
	0.55
	0.37
	0.56
	0.49
	-
	0.40
	0.45
	0.47
	0.44
	0.65
	0.60
	0.54
	0.67
	0.50
	0.60
	0.60
	0.74
	0.76
	0.81
	0.78
	0.83
	0.79
	0.78
	0.77
	1.00
	

	31
	0.20
	0.35
	0.53
	0.58
	0.60
	0.54
	0.38
	0.52
	0.49
	-
	0.37
	0.45
	0.44
	0.41
	0.59
	0.57
	0.53
	0.64
	0.49
	0.57
	0.60
	0.71
	0.75
	0.82
	0.80
	0.80
	0.76
	0.75
	0.73
	0.84
	1.00


Note. N = 500. All correlation coefficients are significant at the 0.01 level (two‑tailed). Item 10 was excluded from the EFA prior to analysis due to low item‑total discrimination; consequently, correlations involving this item are not reported and are denoted by dashes (“–”).


[bookmark: OLE_LINK22][bookmark: OLE_LINK9]Table S4. Loadings of Exploratory Factor Analysis for the 30‑Item Scale After Excluding Outliers
	[bookmark: OLE_LINK23]Original
Item ID
	Factor1
	Factor2
	Factor3
	Factor4
	Differences from Full Sample
 (N = 500)

	1
	0.264
	0.420
	-0.004
	-0.149
	Newly loaded in factor 2

	2
	0.385
	0.454
	0.130
	-0.250
	Primary factor shifts from 1 to 2

	3
	0.592
	0.045
	0.146
	0.059
	

	4
	0.716
	-0.015
	0.053
	0.184
	

	5
	0.729
	-0.062
	-0.032
	0.307
	

	6
	0.621
	0.077
	0.011
	0.152
	

	7
	0.132
	0.775
	-0.006
	-0.122
	Newly loaded in factor 2

	8
	0.262
	0.572
	-0.140
	0.206
	

	9
	0.240
	0.532
	-0.009
	0.119
	

	10
	-
	-
	-
	-
	

	11
	0.000
	0.905
	-0.145
	0.021
	

	12
	-0.031
	0.767
	0.068
	0.040
	

	13
	-0.172
	0.754
	0.151
	0.107
	

	14
	-0.218
	0.752
	0.148
	0.094
	

	15
	0.066
	0.150
	0.447
	0.281
	

	16
	0.032
	0.171
	0.606
	0.106
	

	17
	-0.030
	0.150
	0.767
	0.000
	

	18
	0.030
	0.117
	0.688
	0.119
	

	19
	0.103
	0.034
	0.838
	-0.086
	

	20
	0.044
	0.136
	0.631
	0.111
	

	21
	0.029
	0.154
	0.423
	0.273
	

	22
	-0.016
	0.111
	-0.065
	0.865
	

	23
	0.024
	0.006
	-0.038
	0.942
	

	24
	0.071
	-0.053
	-0.054
	0.973
	

	25
	0.091
	-0.070
	-0.049
	0.962
	

	26
	0.004
	-0.075
	-0.004
	0.979
	

	27
	0.006
	0.087
	-0.037
	0.866
	

	28
	0.018
	-0.027
	0.280
	0.670
	

	29
	-0.024
	0.044
	0.116
	0.778
	

	30
	-0.006
	-0.008
	0.025
	0.927
	

	31
	0.264
	0.420
	-0.004
	-0.149
	


[bookmark: OLE_LINK25]Note. N = 436 (after excluding 64 multivariate outliers). Parallel analysis supported a four‑factor solution. Item 10 was excluded from the EFA prior to analysis due to low item‑total discrimination and is denoted by dashes (“–”). The last column summarizes the differences in factor assignment between the outlier‑excluded subsample (N = 436) and the full original sample (N = 500). In this outlier‑excluded subsample, all items exhibited acceptable primary factor loadings (≥ 0.40), and the overall factor structure remained consistent with that of the full sample.
	Table S5. Inter-item Pearson Correlation Matrix for the 28 Scale Items Prior to Confirmative Factor Analysis

	Final
Item ID
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28

	1
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	0.40 
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	0.35 
	0.52 
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	0.29 
	0.54 
	0.56 
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	0.33 
	0.47 
	0.56 
	0.49 
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	0.32 
	0.23 
	0.21 
	0.28 
	0.27 
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	0.30 
	0.36 
	0.37 
	0.44 
	0.45 
	0.47 
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8
	0.23 
	0.24 
	0.17 
	0.23 
	0.28 
	0.36 
	0.37 
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9
	0.32 
	0.28 
	0.26 
	0.28 
	0.30 
	0.36 
	0.41 
	0.51 
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10
	0.28 
	0.27 
	0.25 
	0.25 
	0.21 
	0.33 
	0.36 
	0.37 
	0.44 
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	11
	0.24 
	0.17 
	0.10 
	0.14 
	0.15 
	0.27 
	0.23 
	0.34 
	0.42 
	0.57 
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	12
	0.33 
	0.40 
	0.46 
	0.49 
	0.47 
	0.36 
	0.51 
	0.33 
	0.39 
	0.38 
	0.24 
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	13
	0.41 
	0.34 
	0.35 
	0.41 
	0.40 
	0.28 
	0.33 
	0.39 
	0.40 
	0.37 
	0.28 
	0.54 
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14
	0.35 
	0.30 
	0.29 
	0.31 
	0.32 
	0.31 
	0.33 
	0.40 
	0.37 
	0.41 
	0.30 
	0.47 
	0.57 
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	15
	0.35 
	0.33 
	0.36 
	0.40 
	0.39 
	0.30 
	0.39 
	0.40 
	0.45 
	0.39 
	0.26 
	0.55 
	0.62 
	0.53 
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	
	

	16
	0.39 
	0.27 
	0.29 
	0.31 
	0.36 
	0.31 
	0.35 
	0.33 
	0.33 
	0.34 
	0.28 
	0.43 
	0.50 
	0.63 
	0.48 
	1.00 
	
	
	
	
	
	
	
	
	
	
	
	

	17
	0.32 
	0.32 
	0.34 
	0.38 
	0.39 
	0.33 
	0.31 
	0.31 
	0.32 
	0.34 
	0.23 
	0.52 
	0.55 
	0.52 
	0.58 
	0.57 
	1.00 
	
	
	
	
	
	
	
	
	
	
	

	18
	0.29 
	0.27 
	0.27 
	0.37 
	0.39 
	0.27 
	0.36 
	0.33 
	0.33 
	0.33 
	0.25 
	0.44 
	0.52 
	0.46 
	0.48 
	0.38 
	0.44 
	1.00 
	
	
	
	
	
	
	
	
	
	

	19
	0.22 
	0.36 
	0.44 
	0.44 
	0.41 
	0.18 
	0.39 
	0.20 
	0.29 
	0.24 
	0.19 
	0.58 
	0.40 
	0.32 
	0.49 
	0.36 
	0.49 
	0.39 
	1.00 
	
	
	
	
	
	
	
	
	

	20
	0.24 
	0.33 
	0.43 
	0.42 
	0.39 
	0.24 
	0.38 
	0.22 
	0.28 
	0.30 
	0.21 
	0.56 
	0.47 
	0.37 
	0.51 
	0.38 
	0.49 
	0.44 
	0.66 
	1.00 
	
	
	
	
	
	
	
	

	21
	0.27 
	0.36 
	0.46 
	0.48 
	0.47 
	0.24 
	0.41 
	0.25 
	0.32 
	0.26 
	0.20 
	0.61 
	0.48 
	0.36 
	0.53 
	0.40 
	0.52 
	0.48 
	0.74 
	0.76 
	1.00 
	
	
	
	
	
	
	

	22
	0.24 
	0.34 
	0.48 
	0.46 
	0.42 
	0.25 
	0.42 
	0.22 
	0.29 
	0.31 
	0.19 
	0.56 
	0.45 
	0.38 
	0.51 
	0.39 
	0.52 
	0.42 
	0.72 
	0.75 
	0.76 
	1.00 
	
	
	
	
	
	

	23
	0.28 
	0.40 
	0.47 
	0.48 
	0.43 
	0.26 
	0.45 
	0.24 
	0.33 
	0.33 
	0.21 
	0.58 
	0.45 
	0.38 
	0.49 
	0.40 
	0.51 
	0.46 
	0.71 
	0.73 
	0.80 
	0.74 
	1.00 
	
	
	
	
	

	24
	0.20 
	0.34 
	0.47 
	0.42 
	0.41 
	0.22 
	0.46 
	0.19 
	0.31 
	0.31 
	0.19 
	0.51 
	0.41 
	0.34 
	0.51 
	0.39 
	0.46 
	0.41 
	0.68 
	0.65 
	0.68 
	0.72 
	0.74 
	1.00 
	
	
	
	

	25
	0.34 
	0.33 
	0.42 
	0.36 
	0.40 
	0.29 
	0.41 
	0.30 
	0.39 
	0.38 
	0.27 
	0.52 
	0.50 
	0.42 
	0.55 
	0.47 
	0.51 
	0.46 
	0.61 
	0.58 
	0.63 
	0.65 
	0.64 
	0.67 
	1.00 
	
	
	

	26
	0.30 
	0.34 
	0.43 
	0.34 
	0.38 
	0.28 
	0.37 
	0.26 
	0.27 
	0.35 
	0.25 
	0.47 
	0.43 
	0.38 
	0.47 
	0.37 
	0.49 
	0.41 
	0.55 
	0.61 
	0.61 
	0.66 
	0.62 
	0.69 
	0.71 
	1.00 
	
	

	27
	0.27 
	0.39 
	0.51 
	0.48 
	0.46 
	0.24 
	0.44 
	0.22 
	0.33 
	0.31 
	0.22 
	0.55 
	0.43 
	0.34 
	0.51 
	0.37 
	0.50 
	0.43 
	0.66 
	0.66 
	0.71 
	0.74 
	0.73 
	0.76 
	0.66 
	0.72 
	1.00 
	

	28
	0.26 
	0.40 
	0.48 
	0.47 
	0.46 
	0.22 
	0.43 
	0.22 
	0.32 
	0.28 
	0.19 
	0.56 
	0.43 
	0.33 
	0.47 
	0.34 
	0.48 
	0.43 
	0.68 
	0.65 
	0.74 
	0.73 
	0.73 
	0.73 
	0.65 
	0.71 
	0.82 
	1.00 


Note. N = 476. Inter-item Pearson correlation matrix of 28 items that is ready for confirmative factor analysis. All correlation coefficients were statistically significant at p < 0.01.


		Table S6-1. Modification Indices for Items Within the Cognition Dimension




	Items No.
	1
	2
	3
	4
	5

	1
	-
	
	
	
	

	2
	5.50
	-
	
	
	

	3
	0.66
	0.00
	-
	
	

	4
	10.30
	4.28
	0.59
	-
	

	5
	0.54
	1.17
	2.05
	2.75
	-



	Table S6-2. Modification Indices for Items Within the Emotion Dimension

	Items No.
	6
	7
	8
	9
	10
	11

	6
	-
	
	
	
	
	

	7
	20.90
	-
	
	
	
	

	8
	0.02
	1.28
	-
	
	
	

	9
	2.36
	1.37
	11.60
	-
	
	

	10
	2.78
	4.53
	4.79
	1.48
	-
	

	11
	2.68
	20.20
	0.20
	2.23
	67.99
	-



		Table S6-3. Modification Indices for Items Within the Self-regulation Dimension




	Items No.
	12
	13
	14
	15
	16
	17
	18

	12
	-
	
	
	
	
	
	

	13
	0.59
	-
	
	
	
	
	

	14
	6.85
	2.8
	-
	
	
	
	

	15
	1.11
	4.28
	0.37
	-
	
	
	

	16
	8.85
	0.73
	52.19
	4.94
	-
	
	

	17
	1.73
	0.13
	0.03
	0.76
	14.2
	-
	

	18
	1.15
	3.28
	0.25
	0.25
	3.92
	1.78
	-




	Table S6-4. Modification Indices for Items Within the Behavior Dimension

	Items No.
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28

	19
	-
	
	
	
	
	
	
	
	
	

	20
	0.59
	-
	
	
	
	
	
	
	
	

	21
	10.7
	25.6
	-
	
	
	
	
	
	
	

	22
	3.53
	16.7
	0.53
	-
	
	
	
	
	
	

	23
	0.79
	3.94
	26.3
	0.59
	-
	
	
	
	
	

	24
	0.07
	5.55
	15.9
	0.06
	1.00
	-
	
	
	
	

	25
	0.22
	6.87
	5.54
	0.41
	3.14
	2.42
	-
	
	
	

	26
	19.7
	1.24
	23.00
	0.64
	14.5
	8.16
	41.1
	-
	
	

	27
	6.9
	12.2
	15.9
	1.26
	3.62
	7.39
	0.09
	13.7
	-
	

	28
	0.53
	14.9
	0.43
	3.47
	2.61
	0.11
	1.36
	7.95
	55.75
	-






	[bookmark: _Hlk229734641]Table S7. Model Fit Indices for the Bifactor Model

	χ2
	df
	χ2/df
	CFI
	TLI
	SRMR
	RMSEA
	ECV

	1095.881
	327
	3.351
	0.868
	0.848
	0.213
	0.084
	0.530


Note. The bifactor model included a single general factor capturing the shared variance across all items and four uncorrelated specific factors accounting for the unique variance of each subscale. ECV, Explained Common Variance, which represents the proportion of common variance explained by the general factor. A general ECV ≥ 0.60 indicates adequate support for the bifactor structure.

	Table S8. Fit Indices for Measurement Invariance Tests Across Gender Groups

	Model
	χ²
	df
	p
	CFI
	RMSEA
	SRMR
	ΔCFI
	ΔRMSEA

	Configural
invariance
	1788.103
	688
	<0.001
	0.930
	0.055
	0.047
	—
	—

	Metric
invariance
	1833.161
	712
	<0.001
	0.929
	0.055
	0.049
	-0.001
	0.000

	Scalar
invariance
	1902.644
	736
	<0.001
	0.926
	0.055
	0.05
	-0.003
	0.000

	Strict
invariance
	1939.308
	764
	<0.001
	0.925
	0.054
	0.05
	-0.001
	-0.001


Note. All models were estimated using the robust maximum likelihood (MLR) estimator, with scaled chi-square values reported. df = degrees of freedom; CFI = comparative fit index; RMSEA = root mean square error of approximation; SRMR = standardized root mean square residual. ΔCFI and ΔRMSEA denote the change in fit indices relative to the immediately preceding model in the invariance hierarchy, with the configural invariance model serving as the baseline. Measurement invariance is considered established when ΔCFI ≥ −0.010 and ΔRMSEA ≤ 0.015.



Table S9. Post hoc Power Analysis of Group Difference
	Dimension
	Cohen's d
	Power

	Male vs. female

	cognitive bias
	0.260
	0.917

	emotional sensitivity
	0.123
	0.352

	self-regulation deficiency
	0.153
	0.503

	behavioral deviance
	0.382
	0.998

	Daily internet usage time: <1 hour vs. 1-4 hours

	cognitive bias
	0.414
	0.837

	emotional sensitivity
	0.101
	0.111

	self-regulation deficiency
	0.268
	0.478

	behavioral deviance
	0.505
	0.949

	Daily internet usage time: <1 hour vs. 5-8 hours

	cognitive bias
	0.311
	0.589

	emotional sensitivity
	0.029
	0.055

	self-regulation deficiency
	0.192
	0.273

	behavioral deviance
	0.506
	0.945

	Daily internet usage time: <1 hour vs. >8 hours

	Cognitive bias
	0.08
	0.082

	Emotional sensitivity
	0.108
	0.108

	Self-regulation deficiency
	0.014
	0.051

	behavior deviant
	0.279
	0.440

	single-parent family: yes vs. no 
	
	
	

	cognitive bias
	0.267
	0.770

	emotional sensitivity
	0.219
	0.600

	self-regulation deficiency
	0.167
	0.394

	behavior deviant
	0.159
	0.362


Note. Power calculations were performed using a two-tailed significance level of α = 0.05, based on the actual sample sizes of each comparison group (G*Power 3.1.9.7). A statistical power of ≥ 0.80 is conventionally considered adequate to detect a true population effect.

	Table S10. Sensitivity Analysis for Gender Effects

	Dimension
	Significant ratio
(%)
	Mean difference
(male vs. female)
	Mean p
	Mean Cohens’ d

	Cognitive bias
	85.3
	0.247
	0.027
	0.258

	Emotional sensitivity
	11.9
	0.111
	0.115
	0.122

	Self-regulation deficiency
	24.1
	0.147
	0.187
	0.152

	Behavior deviant
	99.9
	0.397
	0.001
	0.384


Note. Sensitivity analysis (10,000 iterations) for gender effects. In each iteration, a female subsample matched to the male sample size was randomly drawn. Values represent the percentage of significant results (P < 0.05), mean between-group difference, mean p value, and mean Cohen's d effect size across all iterations.

Table S11. English Translation of the Original Chinese Scale
	No.
	Translated English version 
	Original Chinese version

	1
	I often change my opinion on certain events due to online public opinion.
	我经常因为网络舆论而改变自己对某个事件的看法。

	2
	I think the extreme views in the online public opinion are reasonable.
	我认为网络舆论中的极端观点是有道理的。

	3
	I believe that aggressive remarks in online public opinion are normal and should not be avoided.
	我认为网络舆论中的攻击性言论是正常的，无需避免。

	4
	I don’t care about the factual truth in online discussions, but only the intensity of the arguments.
	我不关注网络舆论中的事实真相，只关注言论的激烈程度。

	5
	I believe all the opinions of online opinion leaders are correct.
	我相信网络意见领袖的观点都是正确的。

	6
	Controversial topics in online discourse often stir my emotions.
	网络舆论中的争议话题常常让我情绪激动。

	7
	I often get into arguments with others over differing opinions in online discussions.
	我会因为网络舆论中的不同观点而与他人发生争执。

	8
	I feel frustrated when my views are challenged in online discussions.
	当我的观点在网络舆论中受到质疑时，我会感到沮丧。

	9
	I feel fear or unease about certain remarks in online public opinion.
	我对网络舆论中的某些言论感到恐惧或不安。

	10
	I have strong emotional reactions to topics involving personal interests in online public opinion.
	我对网络舆论中涉及个人利益的话题产生强烈的情绪反应。

	11
	I tend to get emotionally charged when online discussions touch on collective interests.
	我对网络舆论中涉及集体利益的话题会产生激动情绪。

	12
	I find it hard to control my emotional outbursts in online discussions.
	我很难控制自己在网络舆论中的情绪表达。

	13
	I am easily swayed by online public opinion and may change my stance.
	我容易受到网络舆论的诱导，改变自己的立场。

	14
	I lack sufficient judgment on certain topics in online public opinion.
	我对网络舆论中的某些话题缺乏足够的判断力。

	15
	I often get caught up in conflicting emotions and confusion due to online public opinion.
	我常常因为网络舆论而陷入纠结和困惑。

	16
	I lack sufficient patience and critical thinking when dealing with controversial topics in online discussions.
	我对网络舆论中的争议话题缺乏足够的耐心和思考。

	17
	I find it hard to stay calm and rational when dealing with online public opinion.
	我很难在网络舆论中保持冷静和理性。

	18
	I lack the ability to cope with negative remarks in online public opinion.
	我缺乏应对网络舆论中负面言论的能力。

	19
	I once made offensive remarks in online public discourse.
	我曾在网络舆论中发表过攻击性言论。

	20
	I once spread unverified information in online discussions.
	我曾在网络舆论中传播过未经证实的信息。

	21
	I once engaged in malicious online hype or rumor-mongering in public discourse.
	我曾在网络舆论中参与过恶意炒作或造谣传谣。

	22
	I once engaged in personal attacks or insults against others in online public discourse.
	我曾在网络舆论中对他人进行人身攻击或侮辱。

	23
	I once made irrational remarks in online discussions due to emotional outbursts.
	我曾在网络舆论中因为情绪失控而发表过不理智的言论。

	24
	I once got into a heated online argument with someone over differing opinions.
	我曾在网络舆论中因为观点不同而与他人进行长时间的争执。

	25
	I once changed my original intention in online discussions due to others’ influence.
	我曾在网络舆论中因为受到他人影响而改变自己的初衷。

	26
	I once made a wrong decision in online discussions due to poor judgment.
	我曾在网络舆论中因为缺乏判断力而做出错误的决定。

	27
	I once made extreme remarks in online discussions about matters affecting my personal interests.
	我曾在网络舆论中涉及个人切身利益的事务而发表过极端言论。

	28
	I once made extreme remarks in online discussions about public affairs related to university administration and social development.
	我曾在网络舆论中涉及高校管理和社会发展的公共事务而发表过极端言论。


Note. Two independent translators (one member of the research team with expertise in psychology and one professional English teacher) produced separate English translations of the original Chinese items. A third author then reconciled these two versions into a consolidated translation. This consolidated version was subsequently back-translated into Chinese by a blind professional translator who was unaware of the original Chinese scale. The research team compared the back-translated version with the original and verified full semantic and conceptual equivalence for all items.



	Table S12. Demographic Characteristics of Participants Grouped by Daily Online Duration

	
	<1 hour group
	≥1 hour group
	χ²(df)
	p

	Gender
	
	
	25.38(1)
	<0.001

	Male
	26 (12.56%)
	181 (87.44%)
	
	

	Female
	31 (3.69%)
	809 (96.31%)
	
	

	Grade
	
	
	7.40(2)
	0.025

	Grade 1
	30 (7.43%)
	374 (92.57%)
	
	

	Grade 2
	18 (5.57%)
	305 (94.43%)
	
	

	Grade 3
	9 (2.81%)
	311 (97.19%)
	
	

	Family structure
	
	
	0.57(1)
	0.449

	Single-parent family
	8 (6.96%)
	107 (93.04%)
	
	

	Non-single-parent family
	49 (5.26%)
	883 (94.74%)
	
	


Note. Participants were divided into two groups according to daily internet usage duration: less than 1 hour and 1 hour above. Values in parentheses are row percentages, representing the proportion of participants in each internet usage group relative to the total number of participants within the corresponding demographic category.


Table S13. Mixed Methods Appraisal Tool (MMAT) for the study Development and Validation of a Scale for Measuring Irrational Behavior in Undergraduate Students' Online Discourse
	Category of study designs
	Methodological quality criteria
	Response (Yes/No/
Can't tell)
	Detailed Comments

	Screening questions (for all types)
	S1. Are there clear research questions?
	Yes
	The study explicitly states its core objective: to develop and validate a psychometrically sound scale for measuring irrational behavior in undergraduate students' online discourse. 

	
	S2. Do the collected data allow to address the research questions?
	Yes
	Qualitative phase: semi-structured interviews and 153 valid open-ended questionnaires generated the initial item pool. Quantitative phase: two samples (N=500 for EFA, N=476 for CFA) were used for psychometric validation. An additional sample of 1047 students was collected for group difference analyses. All data types and sample sizes fully match the research objectives.

	1. Qualitative studies
	1.1. Is the qualitative approach appropriate to answer the research question?
	Yes
	A qualitative descriptive design using semi-structured interviews and open-ended questionnaires is highly appropriate for exploring the concrete manifestations and dimensional boundaries of the under-measured construct of irrational behavior in online discourse.

	
	1.2. Are the qualitative data collection methods adequate to address the research question?
	Yes
	Interviews were conducted by 5 university counselors with 157 undergraduate students. The open-ended questionnaire covered 7 core domains: online discourse engagement patterns, emotional responses, problematic behaviors, information literacy, misinformation experiences, opinion expression strategies, and reactions to irrational discourse.

	
	1.3. Are the findings adequately derived from the data?
	Yes
	Five independent coders (2 PhD psychologists, 1 MA psychology, 2 MA journalism and communication) performed the coding. Inter-coder reliability was excellent (Fleiss' kappa = 0.92). All coding discrepancies were resolved through consensus discussion.

	
	1.4. Is the interpretation of results sufficiently substantiated by data?
	Yes
	Each dimension and sub-dimension is accompanied by clear operational definitions and representative item examples directly extracted from the original textual data. The item generation process is fully transparent and traceable.

	
	1.5. Is there coherence between qualitative data sources, collection, analysis and interpretation?
	Yes
	The entire qualitative workflow (data collection → coding analysis → dimension construction → item generation) is logically consistent and all steps serve the core goal of exploring the construct.

	2. Quantitative randomized controlled trials
	2.1. Is randomization appropriately performed?
	Not applicable (N/A)
	This study is a scale development and validation project. It does not involve any intervention, comparison groups, or random allocation of participants to different conditions.

	
	2.2. Are the groups comparable at baseline?
	Not applicable (N/A)
	-

	
	2.3. Are there complete outcome data?
	Not applicable (N/A)
	-

	
	2.4. Are outcome assessors blinded to the intervention provided?
	Not applicable (N/A)
	-

	
	2.5. Did the participants adhere to the assigned intervention?
	Not applicable (N/A)
	-

	3. Quantitative non-randomized studies
	3.1. Are the participants representative of the target population?
	Not applicable (N/A)
	This category applies to studies estimating the effectiveness of an intervention or studying exposure-outcome relationships without randomization. This study is a psychometric validation study, not an intervention or observational causal study.

	
	3.2. Are measurements appropriate regarding both the outcome and intervention (or exposure)?
	Not applicable (N/A)
	-

	
	3.3. Are there complete outcome data?
	Not applicable (N/A)
	-

	
	3.4. Are the confounders accounted for in the design and analysis?
	Not applicable (N/A)
	-

	
	3.5. During the study period, is the intervention administered (or exposure occurred) as intended?
	Not applicable (N/A)
	-

	4. Quantitative descriptive studies
	4.1. Is the sampling strategy relevant to address the research question?
	Yes
	Convenience sampling was used to recruit participants from 7 universities across 3 provinces in China (Shaanxi, Hunan, Hainan). The sample included freshmen, sophomores and juniors with balanced grade distribution, which is relevant to the target population of Chinese undergraduate students.

	
	4.2. Is the sample representative of the target population?
	No
	Significant gender imbalance (female: 80.9%, male: 19.1%) as most participating institutions are normal universities. Small sample sizes for male students, single-parent families, and students with <1-hour daily internet use. The authors acknowledged this limitation in the discussion section.

	
	4.3. Are the measurements appropriate?
	Yes
	A 5-point Likert scale was used. Content validity was assessed by a 24-member cross-disciplinary expert panel. Construct validity was verified via EFA and CFA. Reliability was assessed using Cronbach's α and composite reliability (CR). Convergent and discriminant validity were evaluated using AVE and HTMT ratios, respectively. All measurement procedures follow standard psychometric practices.

	
	4.4. Is the risk of nonresponse bias low?
	Can’t tell
	The overall valid response rate was 91.47%, and invalid responses were excluded according to clear criteria. However, participation in the survey was entirely voluntary for students, and nonresponse or invalid response was not under the researchers' complete control. Critically, the study did not report any demographic characteristics of nonrespondents or compare respondents with nonrespondents, making it impossible to assess whether systematic differences exist between the two groups.

	
	4.5. Is the statistical analysis appropriate to answer the research question?
	Yes
	Independent-samples t-tests were used for item analysis. Principal‑axis factoring with Promax oblique rotation was performed for EFA. Robust maximum likelihood estimation was used for CFA. Independent-samples t-tests and one-way ANOVA were used for group difference analyses. All statistical methods are appropriate and correctly implemented.

	5. Mixed methods studies
	5.1. Is there an adequate rationale for using a mixed methods design to address the research question?
	Yes
	Scale development inherently requires a mixed methods approach: the qualitative phase explores the construct's manifestations and avoids theory-driven item bias, while the quantitative phase validates the factor structure and psychometric properties. The study clearly articulates this methodological rationale.

	
	5.2. Are the different components of the study effectively integrated to answer the research question?
	Yes
	A rigorous explanatory sequential design was employed: the four theoretical dimensions generated from qualitative coding directly served as the a priori structure for the quantitative EFA. The quantitative results in turn validated the theoretical framework constructed in the qualitative phase.

	
	5.3. Are the outputs of the integration of qualitative and quantitative components adequately interpreted?
	Yes
	The study provides a detailed explanation of the consistency between the four factors extracted by EFA and the four theoretical dimensions from the qualitative phase.

	
	5.4. Are divergences and inconsistencies between quantitative and qualitative results adequately addressed?
	Yes
	No significant divergences were found between qualitative and quantitative results. Methodological limitations such as slightly low AVE values for two dimensions are thoroughly discussed in the limitations section with reasonable explanations.

	
	5.5. Do the different components of the study adhere to the quality criteria of each tradition of the methods involved?
	Can't tell
	The qualitative component fully meets all quality criteria. The quantitative component has limitations in sample representativeness (criterion 4.2), which prevents the overall mixed methods study from achieving the highest quality rating.


















Table S14. STROBE Checklist for Cross-Sectional Studies: Development and Validation of a Scale for Measuring Irrational Behavior in Undergraduate Students' Online Discourse
	Section
	Item No.
	Recommendation
	Response
	Detailed Comments

	Title and abstract
	1(a)
	Indicate the study's design with a commonly used term in the title or the abstract
	Yes
	The abstract explicitly states the study used a "mixed-methods design". The title clearly identifies the study as a scale development and validation project.

	
	1(b)
	Provide in the abstract an informative and balanced summary of what was done and what was found
	Yes
	The abstract comprehensively summarizes: (1) Objective: develop a valid scale for measuring irrational behavior in online discourse; (2) Methods: qualitative interviews (153 valid questionnaires), expert panel review, EFA (N=500), CFA (N=476); (3) Results: 28-item 4-dimensional scale with good psychometric properties, significant demographic differences; (4) Conclusion: the scale is psychometrically sound for identifying at-risk subgroups.

	Introduction
	2
	Explain the scientific background and rationale for the investigation being reported
	Yes
	The introduction provides detailed background on: (1) The transformation of online public opinion and the rise of irrational discourse; (2) Theoretical foundation (dual-process theory); (3) Unique vulnerability of undergraduate students; (4) Critical methodological gap: lack of validated measurement tools for this specific construct.

	
	3
	State specific objectives, including any prespecified hypotheses
	Yes
	Three explicit prespecified hypotheses are stated: (1) The construct is multidimensional (cognitive bias, emotional sensitivity, self-regulation deficiency, behavioral deviance); (2) The scale will demonstrate satisfactory psychometric properties; (3) The scale will detect differences across demographic subgroups.

	Methods
	4
	Present key elements of study design early in the paper
	Yes
	The Methods section opens by describing the four-stage mixed-methods design: (1) Semi-structured interviews and open-ended questionnaires; (2) Item coding and preliminary dimension construction; (3) EFA/CFA and psychometric testing; (4) Scale application for group difference analyses.

	
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
	Yes
	Setting: 7 universities across Shaanxi, Hunan, and Hainan provinces, China- Data collection platform: Wenjuanxing (online survey tool)- Recruitment periods: April-May 2024 (scale development sample); May-June 2024 (independent group difference investigation sample)

	
	6(a)
	Give the eligibility criteria, and the sources and methods of selection of participants
	Yes
	Selection method: Convenience sampling from multiple schools in cooperating universities, recruiting freshmen, sophomores, and juniors with balanced grade distribution
Limitation: No explicit written inclusion/exclusion criteria; only mentions excluding questionnaires with identical responses or excessively short completion times in the Results section

	
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable
	Yes
	Outcome: Irrational behavior in online discourse (4 dimensions with operational definitions: cognitive bias, emotional sensitivity, self-regulation deficiency, behavioral deviance)- Predictors: Gender, grade, daily internet usage duration, family background (single-parent vs. non-single-parent).

	
	8*
	For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group
	Yes
	Core outcome: Self-developed 28-item 5-point Likert scale (1=strongly disagree, 5=strongly agree). Detailed development process described: qualitative coding (5 independent coders, Fleiss’ kappa=0.92), 24-member cross-disciplinary expert panel review, EFA/CFA validation.
 Demographic variables: Self-reported via questionnaire.

	
	9
	Describe any efforts to address potential sources of bias
	Yes
	Multiple bias mitigation strategies were implemented: Exclusion of invalid questionnaires (identical responses, short completion time); Independent coding with consensus resolution; Expert panel review for content validity; Post hoc power analysis and sensitivity analysis for gender effects; Limitation: No test for common method bias was reported.

	
	10
	Explain how the study size was arrived at
	No
	None priori sample size calculation was reported. The sample sizes (N=500 for EFA, N=476 for CFA, N=1047 for group differences) meet general psychometric guidelines but no justification for the specific sample sizes was provided.

	
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why
	No
	Described: High-low group t-test using top/bottom 27% grouping; daily internet usage divided into 4 groups (<1h/1-4h/5-8h/>8h). Limitation: No theoretical or empirical justification provided for daily internet usage group boundaries

	
	12(a)
	Describe all statistical methods, including those used to control for confounding
	Yes
	Statistical methods are clearly described: independent-samples t-tests, item-total correlations; parallel analysis; principal-axis factoring analysis with Promax oblique rotation; robust maximum likelihood estimation; Cronbach's α; composite reliability; average variance extracted; Heterotrait-Monotrait ratio; independent-samples t-tests; one-way ANOVA.
Limitation: No methods for controlling confounding variables were described.

	
	12(b)
	Describe any methods used to examine subgroups and interactions
	Yes
	Subgroup analyses were conducted for gender, grade, daily internet usage duration, and family background using t-tests and ANOVA. No methods for testing interactions were described.

	
	12(c)
	Explain how missing data were addressed
	No
	Only exclusion criteria for entire questionnaires were reported. No information was provided on how missing data for individual items or variables were handled.

	
	12(d)
	If applicable, describe analytical methods taking account of sampling strategy
	No
	Convenience sampling was used, and no adjustments for sampling strategy were made in the statistical analyses.

	
	12(e)
	Describe any sensitivity analyses
	Yes
	Sensitivity analysis for gender effects was conducted (10,000 iterations, random subsampling of females to match male sample size). Post hoc power analysis for group differences was applied.

	Results
	13(a)
	Report numbers of individuals at each stage of study-eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed
	Yes
	Scale development: 1067 initial responses → 91 excluded → 976 valid responses → random split into EFA (N=500) and CFA (N=476) samples. Group difference analysis: 1047 valid responses.

	
	13(b)
	Give reasons for non-participation at each stage
	No
	Only reasons for excluding invalid questionnaires (identical responses, short completion time) were reported. No information was provided on reasons for non-participation among eligible students.

	
	13(c)
	Consider use of a flow diagram
	Yes
	Supplementary Figure S1 presents a detailed flow diagram of participant recruitment for both the scale development and group difference analysis phases.

	
	14(a)
	Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders
	Yes
	Table 1 provides comprehensive demographic characteristics of the scale development sample: gender, grade, daily internet usage duration, parental education level, and family structure. 

	
	14(b)
	Indicate number of participants with missing data for each variable of interest
	No
	No information was provided on the number or distribution of missing data for individual variables or scale items.

	
	15*
	Report numbers of outcome events or summary measures
	Yes
	Table 7: Mean and standard deviation for the total scale and each of the four dimensions; Table 8: Mean scores, standard deviations, test statistics (t/F), p-values, and effect sizes (Cohen's d/partial η²) for all demographic subgroups

	
	16(a)
	Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included
	No
	Only unadjusted group comparison results were reported. No adjusted estimates. 95% confidence intervals were provided.

	
	16(b)
	Report category boundaries when continuous variables were categorized
	Yes
	Clear category boundaries for daily internet usage duration were reported: <1 hour, 1-4 hours, 5-8 hours, and >8 hours.

	
	16(c)
	If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
	N/A
	This is a scale development and validation study; relative and absolute risk estimates are not applicable.

	
	17
	Report other analyses done-eg analyses of subgroups and interactions, and sensitivity analyses
	Yes
	Additional analyses reported include: Comparison of bifactor model vs. original four-factor model; Post hoc power analysis; Gender effect sensitivity analysis; Demographic comparison by internet usage groups.
Limitation: No interaction analyses were reported.

	Discussion
	18
	Summarize key results with reference to study objectives
	Yes
	The discussion systematically summarizes key findings aligned with the study objectives: The scale demonstrates good psychometric properties and supports the hypothesized four-dimensional structure; Significant differences exist across gender, internet usage duration, and family background subgroups; Cognitive bias is the core determinant of irrational online behavior.

	
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
	Yes
	Five major limitations are explicitly discussed:1. Limited geographic representativeness (only 3 provinces); 2. Cross-sectional design cannot establish causality; 3. Self-report data may be subject to social desirability bias4. Significant gender imbalance (80.9% female); 5. AVE values for two dimensions are below the ideal threshold of 0.50. The potential impact of each limitation on result interpretation is addressed.

	
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
	Yes
	Results are interpreted cautiously with reference to existing literature: Gender differences are explained through both biological and sociocultural perspectives; The U-shaped relationship between internet usage and irrationality is discussed with consideration of the small <1-hour sample size; Single-parent family differences are linked to existing psychological research on family structure effects.

	
	21
	Discuss the generalizability (external validity) of the study results
	Yes
	The generalizability limitations are clearly stated: results cannot be directly generalized to all Chinese undergraduate students due to the overrepresentation of female students and normal universities, nor to students in other countries. 

	Other information
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based
	Yes
	Funding sources: "Research on Risk Prevention and Guidance Mechanism of Group Polarization in University Network Public Opinion" (24JDSZ3098, Ministry of Education); "Research on Online and Offline Interactive Evolution Mechanism of University Network Public Opinion" (22YBA260, Hunan Provincial Philosophy and Social Science). Conflict of interest statement: No commercial or financial relationships that could be perceived as a potential conflict of interest. Funders had no role in study design, data collection/analysis, or manuscript preparation.


Note. *Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.
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