Appendix A. Survey questions
Supplemental table A1. Overview of items used in the survey in English.
	No.
	Items
	1= Strongly disagree to 5 = Strongly agree.

	CR1
	The university provides us with a very systematic course.
	1
	2
	3
	4
	5

	CR2
	I have received more resources and emotional attention
	1
	2
	3
	4
	5

	CR3
	Course materials provided by the university are comprehensive and helpful
	1
	2
	3
	4
	5

	CR4
	The courses offered by the university effectively enhance my STEM knowledge and skills
	1
	2
	3
	4
	5

	RO1
	I often have the opportunity to be involved in the research of the project
	1
	2
	3
	4
	5

	RO2
	I have the opportunity to participate in or witness the process of producing top academic results or to exchange ideas with top scholars
	1
	2
	3
	4
	5

	RO3
	I frequently exchange ideas with top scholars through research experiences
	1
	2
	3
	4
	5

	RO4
	My university actively provides students with research-related experiences
	1
	2
	3
	4
	5

	MQ1
	My mentor discusses academic and study-related issues with me
	1
	2
	3
	4
	5

	MQ2
	My mentor keeps me abreast of academic research and cutting-edge scientific and technological developments
	1
	2
	3
	4
	5

	MQ3
	My mentor regularly provides me with feedback to support my academic progress
	1
	2
	3
	4
	5

	MQ4
	My mentor effectively guides me towards professional growth in STEM
	1
	2
	3
	4
	5

	PI1
	My peers and I help and encourage each other academically
	1
	2
	3
	4
	5

	PI2
	My peers and I share our expertise with each other
	1
	2
	3
	4
	5

	PI3
	I frequently engage in collaborative STEM projects with my peers
	1
	2
	3
	4
	5

	PI4
	Interactions with my peers significantly contribute to my learning experiences
	1
	2
	3
	4
	5

	ASE1
	I understand core concepts in STEM courses
	1
	2
	3
	4
	5

	ASE2
	I complete advanced STEM assignments successfully
	1
	2
	3
	4
	5

	ASE3
	I achieve good grades in challenging STEM courses
	1
	2
	3
	4
	5

	ASE4
	I excelling in rigorous STEM coursework
	1
	2
	3
	4
	5

	LSE1
	I keep up with new STEM knowledge independently
	1
	2
	3
	4
	5

	LSE2
	I master difficult STEM material through self-directed study
	1
	2
	3
	4
	5

	LSE3
	I effectively prepare for STEM exams independently
	1
	2
	3
	4
	5

	LSE4
	I successfully learn complex STEM concepts outside of class
	1
	2
	3
	4
	5

	CSE1
	I find novel approaches to solving STEM-related problems
	1
	2
	3
	4
	5

	CSE2
	I develop innovative project ideas in STEM fields
	1
	2
	3
	4
	5

	CSE3
	I creatively integrate knowledge across STEM disciplines
	1
	2
	3
	4
	5

	CSE4
	I generate original solutions to challenging STEM tasks
	1
	2
	3
	4
	5

	TSE1
	I operate laboratory equipment effectively
	1
	2
	3
	4
	5

	TSE2
	I use technical tools to perform STEM-related tasks
	1
	2
	3
	4
	5

	TSE3
	I hand sophisticated STEM technologies skillfully
	1
	2
	3
	4
	5

	TSE4
	I confidently perform technical procedures required in STEM fields
	1
	2
	3
	4
	5

	JS1
	STEM careers provide stable employment opportunities
	1
	2
	3
	4
	5

	JS2
	STEM professionals rarely face job instability
	1
	2
	3
	4
	5

	JS3
	Employment prospects for STEM professionals are generally positive
	1
	2
	3
	4
	5

	JS4
	STEM careers offer secure long-term employment
	1
	2
	3
	4
	5

	FR1
	STEM professionals earn competitive salaries
	1
	2
	3
	4
	5

	FR2
	STEM careers offer substantial financial benefits
	1
	2
	3
	4
	5

	FR3
	Salaries in STEM careers are attractive
	1
	2
	3
	4
	5

	FR4
	STEM professions are financially rewarding
	1
	2
	3
	4
	5

	CA1
	There are many promotion opportunities in STEM careers
	1
	2
	3
	4
	5

	CA2
	STEM professionals can advance rapidly in their careers
	1
	2
	3
	4
	5

	CA3
	Opportunities for career growth in STEM are abundant
	1
	2
	3
	4
	5

	CA4
	STEM careers offer clear paths for career advancement
	1
	2
	3
	4
	5

	IC1
	STEM careers involve solving complex problems
	1
	2
	3
	4
	5

	IC2
	STEM professionals engage in intellectually stimulating tasks
	1
	2
	3
	4
	5

	IC3
	Working in STEM careers provides challenging intellectual experiences
	1
	2
	3
	4
	5

	IC4
	STEM careers offer opportunities to apply advanced knowledge and skills
	1
	2
	3
	4
	5

	SAC1
	I am passionate about pursuing a career in STEM
	1
	2
	3
	4
	5

	SAC2
	I enjoy working on STEM-related tasks
	1
	2
	3
	4
	5

	SAC3
	I feel emotionally attached to the STEM field
	1
	2
	3
	4
	5

	SAC4
	Working in STEM gives me a strong sense of personal satisfaction
	1
	2
	3
	4
	5

	SAC5
	My personal interests align closely with STEM careers
	1
	2
	3
	4
	5

	SAC6
	I find fulfillment through participation in STEM-related activities
	1
	2
	3
	4
	5

	SNC1
	I feel a sense of obligation to continue in a STEM career
	1
	2
	3
	4
	5

	SNC2
	I believe I should remain in the STEM field because of what I have received from it
	1
	2
	3
	4
	5

	SNC3
	I feel morally committed to continuing in the STEM profession
	1
	2
	3
	4
	5

	SNC4
	I would feel guilty if I decided to leave my STEM career behind
	1
	2
	3
	4
	5

	SNC5
	People whose opinions I value prefer me to remain in STEM
	1
	2
	3
	4
	5

	SNC6
	Continuing in STEM is the right thing to do
	1
	2
	3
	4
	5

	SCC1
	Leaving the STEM field would cause me to lose valuable career opportunities
	1
	2
	3
	4
	5

	SCC2
	It would be costly for me to switch from a STEM career to another field
	1
	2
	3
	4
	5

	SCC3
	Too much of my educational background is invested in STEM to consider leaving
	1
	2
	3
	4
	5

	SCC4
	Changing my career path from STEM would negatively impact my future prospects
	1
	2
	3
	4
	5

	SCC5
	I have limited alternatives outside of STEM that offer similar benefits
	1
	2
	3
	4
	5

	SCC6
	Giving up a STEM career would be too expensive in terms of time and effort I've invested
	1
	2
	3
	4
	5


CR course resources, RO research opportunities, MQ mentoring quality, PI peer interactions, ASE academic self-efficacy, LSE learning self-efficacy, CSE creative self-efficacy, TSE technical self-efficacy, JS job security, FR financial rewards, CA career advancement, IC intellectual challenge, SAC STEM affective commitment, SNC STEM normative commitment, SCC STEM continuance commitment.

Supplemental table A2. Overview of items used in the survey in Chinese.
	No.
	Items
	1= Strongly disagree to 5 = Strongly agree.

	CR1
	大学为我们提供了非常系统的课程
	1
	2
	3
	4
	5

	CR2
	我获得了更多的资源和情感关注
	1
	2
	3
	4
	5

	CR3
	大学提供的课程材料全面且有帮助
	1
	2
	3
	4
	5

	CR4
	大学开设的课程有效提升了我的STEM知识和技能
	1
	2
	3
	4
	5

	RO1
	我经常有机会参与研究项目
	1
	2
	3
	4
	5

	RO2
	我有机会参与或见证顶级学术成果的产生，或与顶级学者交流
	1
	2
	3
	4
	5

	RO3
	我通过研究经验经常与顶级学者交流想法
	1
	2
	3
	4
	5

	RO4
	我的大学积极为学生提供与研究相关的经验
	1
	2
	3
	4
	5

	MQ1
	我的导师与我讨论学术和学习相关的问题
	1
	2
	3
	4
	5

	MQ2
	我的导师让我了解学术研究和前沿科技发展
	1
	2
	3
	4
	5

	MQ3
	我的导师定期向我提供反馈，以支持我的学业进步
	1
	2
	3
	4
	5

	MQ4
	我的导师有效地指导我在STEM领域的职业成长
	1
	2
	3
	4
	5

	PI1
	我的同伴和我在学业上互相帮助和鼓励
	1
	2
	3
	4
	5

	PI2
	我的同伴和我互相分享我们的专业知识
	1
	2
	3
	4
	5

	PI3
	我经常与同伴合作开展STEM项目
	1
	2
	3
	4
	5

	PI4
	与同伴的互动显著促进了我的学习经历
	1
	2
	3
	4
	5

	ASE1
	我理解STEM课程中的核心概念
	1
	2
	3
	4
	5

	ASE2
	我能成功完成高级STEM作业
	1
	2
	3
	4
	5

	ASE3
	我能在具有挑战性的STEM课程中取得好成绩
	1
	2
	3
	4
	5

	ASE4
	我能在严格的STEM课程中表现优异
	1
	2
	3
	4
	5

	LSE1
	我能够独立学习新的STEM知识
	1
	2
	3
	4
	5

	LSE2
	我能够通过自主学习掌握困难的STEM内容
	1
	2
	3
	4
	5

	LSE3
	我能有效地独立准备STEM考试
	1
	2
	3
	4
	5

	LSE4
	我能在课堂外成功学习复杂的STEM概念
	1
	2
	3
	4
	5

	CSE1
	我能找到解决STEM相关问题的新方法
	1
	2
	3
	4
	5

	CSE2
	我能在STEM领域提出创新的项目想法
	1
	2
	3
	4
	5

	CSE3
	我能创造性地整合不同STEM学科的知识
	1
	2
	3
	4
	5

	CSE4
	我能为具有挑战性的STEM任务生成原创解决方案
	1
	2
	3
	4
	5

	TSE1
	我能有效操作实验室设备
	1
	2
	3
	4
	5

	TSE2
	我能使用技术工具执行STEM相关任务
	1
	2
	3
	4
	5

	TSE3
	我能熟练操作复杂的STEM技术
	1
	2
	3
	4
	5

	TSE4
	我能自信地执行STEM领域所需的技术操作
	1
	2
	3
	4
	5

	JS1
	STEM职业提供稳定的就业机会
	1
	2
	3
	4
	5

	JS2
	STEM专业人员很少面临就业不稳定
	1
	2
	3
	4
	5

	JS3
	STEM专业人员的就业前景总体较好
	1
	2
	3
	4
	5

	JS4
	STEM职业提供长期稳定的就业
	1
	2
	3
	4
	5

	FR1
	STEM 专业人员的薪资具有竞争力
	1
	2
	3
	4
	5

	FR2
	STEM 职业提供可观的经济收益
	1
	2
	3
	4
	5

	FR3
	STEM 领域的薪资待遇较为优厚
	1
	2
	3
	4
	5

	FR4
	STEM 职业在经济上具有吸引力
	1
	2
	3
	4
	5

	CA1
	STEM 领域有很多晋升机会
	1
	2
	3
	4
	5

	CA2
	STEM 专业人员可以迅速晋升
	1
	2
	3
	4
	5

	CA3
	STEM 领域的职业发展机会丰富
	1
	2
	3
	4
	5

	CA4
	STEM 领域提供清晰的职业晋升路径
	1
	2
	3
	4
	5

	IC1
	STEM 职业涉及解决复杂问题
	1
	2
	3
	4
	5

	IC2
	STEM 专业人员从事富有智力挑战的工作
	1
	2
	3
	4
	5

	IC3
	从事 STEM 职业可以获得具有挑战性的智力体验
	1
	2
	3
	4
	5

	IC4
	STEM 领域提供运用高级知识和技能的机会
	1
	2
	3
	4
	5

	SAC1
	我对从事 STEM 职业充满热情
	1
	2
	3
	4
	5

	SAC2
	我喜欢从事与 STEM 相关的任务
	1
	2
	3
	4
	5

	SAC3
	我对 STEM 领域有情感依恋
	1
	2
	3
	4
	5

	SAC4
	在 STEM 领域工作让我有很强的个人满足感
	1
	2
	3
	4
	5

	SAC5
	我的个人兴趣与 STEM 职业紧密相关
	1
	2
	3
	4
	5

	SAC6
	我在 STEM 相关活动中获得满足感
	1
	2
	3
	4
	5

	SNC1
	我对 STEM 职业有义务感
	1
	2
	3
	4
	5

	SNC2
	我觉得应该继续从事 STEM 领域，因为我从中受益
	1
	2
	3
	4
	5

	SNC3
	我在道义上认为应该继续从事 STEM 领域的职业
	1
	2
	3
	4
	5

	SNC4
	如果我决定离开 STEM 领域，我会感到内疚
	1
	2
	3
	4
	5

	SNC5
	我重视的人希望我继续从事 STEM 领域
	1
	2
	3
	4
	5

	SNC6
	继续从事 STEM 领域是正确的选择
	1
	2
	3
	4
	5

	SCC1
	离开 STEM 领域会让我失去宝贵的职业机会
	1
	2
	3
	4
	5

	SCC2
	转行离开 STEM 领域的代价很高
	1
	2
	3
	4
	5

	SCC3
	我在 STEM 领域的教育背景投入过多，不适合转行
	1
	2
	3
	4
	5

	SCC4
	改变职业路径会对我的未来前景产生负面影响
	1
	2
	3
	4
	5

	SCC5
	STEM 之外的选择有限，很难找到同等收益的职业
	1
	2
	3
	4
	5

	SCC6
	放弃 STEM 事业的成本太高，时间和努力都已投入
	1
	2
	3
	4
	5


CR 课程资源、RO 研究机会、MQ 指导质量、PI 同伴互动、ASE 学术自我效能、LSE 学习自我效能、CSE 创造自我效能、TSE 技术自我效能、JS 工作保障、FR 经济回报、CA 职业发展、IC 智力挑战、SAC STEM情感承诺、SNC STEM规范承诺、SCC STEM持续承诺。



Appendix B. Supplemental figures and tables
Supplemental table B1. University response breakdown.
	Economic Development Level
	Total Responses
	Men Responses
	Women Responses
	Men 
%
	Women 
%

	High-development regions
	13228
	9225
	4003
	69.74%
	30.26%

	Medium-development regions
	5389
	4127
	1262
	76.58%
	23.42%

	Low-development region
	491
	450
	41
	91.65%
	8.35%



Supplemental table B2. Breakdown of responses on academic level.
	Academic Level
	Total Responses
	Men Responses
	Women Responses
	Men 
%
	Women 
%

	Freshmen
	6673
	4738
	1935
	71.00%
	29.00%

	Sophomores
	5174
	3725
	1449
	71.99%
	28.01%

	Juniors
	4264
	3113
	1151
	73.01%
	26.99%

	Seniors
	2997
	2218
	779
	74.01%
	25.99%



Supplemental table B3. Validity of the questionnaire.
	Construct
	Item
	Factor loading
	CR
	AVE

	Course resources
	CR1
	0.71
	0.87
	0.63

	
	CR2
	0.73
	
	

	
	CR3
	0.69
	
	

	
	CR4
	0.83
	
	

	Research opportunities
	RO1
	0.74
	0.84
	0.57

	
	RO2
	0.76
	
	

	
	RO3
	0.71
	
	

	
	RO4
	0.79
	
	

	Mentoring quality
	MQ1
	0.70
	0.79
	0.51

	
	MQ2
	0.68
	
	

	
	MQ3
	0.66
	
	

	
	MQ4
	0.75
	
	

	Peer interactions
	PI1
	0.64
	0.80
	0.50

	
	PI2
	0.65
	
	

	
	PI3
	0.68
	
	

	
	PI4
	0.71
	
	

	STEM professional self-efficacy
	ASE
	0.78
	0.86
	0.56

	
	LSE
	0.81
	
	

	
	CSE
	0.67
	
	

	
	TSE
	0.82
	
	

	Perceptions of STEM professionals
	JS
	0.72
	0.88
	0.66

	
	FR
	0.74
	
	

	
	CA
	0.85
	
	

	
	IC
	0.83
	
	

	STEM career commitment
	SAC
	0.73
	0.85
	0.59

	
	SNC
	0.69
	
	

	
	SCC
	0.81
	
	


CR course resources, RO research opportunities, MQ mentoring quality, PI peer interactions, ASE academic self-efficacy, LSE learning self-efficacy, CSE creative self-efficacy, TSE technical self-efficacy, JS job security, FR financial rewards, CA career advancement, IC intellectual challenge, SAC STEM affective commitment, SNC STEM normative commitment, SCC STEM continuance commitment.

Supplemental table B4. Diagnostic results for statistical assumption testing.
	Analysis Type
	Assumption
	Test/Indicator
	Result/ Threshold
	Conclusion

	T-tests
	Normality
	Skewness/ Kurtosis
	Skewness: –0.41 to 0.38
Kurtosis:–0.45 to 0.52
	Approximate normality met

	
	Homogeneity of variances
	Levene’s test
	All p > 0.05
	Assumption met

	Regression
	Multicollinearity
	VIF/Tolerance
	VIF: 1.11 to 1.76
Tolerance: > 0.56
	No multicollinearity

	
	Normality of residuals
	Std.residual mean/SD
	Mean = 0
SD = 1.03
	Assumption met

	
	Homoscedasticity
	Residual vs. fitted values
	No funnel or curvature pattern
	Assumption supported

	SEM
	Multivariate normality
	Mardia’smultivariate kurtosis
	4.91
	Acceptable for n > 5,000

	
	Global model fit
	CFI/TLI /RMSEA/ SRMR
	CFI = 0.92, TLI = 0.91, RMSEA= 0.06, SRMR = 0.07
	Good model fit
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