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Abstract. In the context of the overall national security concept, occupational 

health and safety (OHS) for college students is of great significance for both 

personal well-being and national security construction. However, the current 

OHS education for college students has some problems. This study built an in-

fluencing factor model and analyzed 338 valid questionnaire responses using 

structural equation modeling. The results showed that the overall national secu-

rity concept has a significant correlation with three types of OHS-related factors, 

presenting a positive impact chain. The research provides support for universities 

to formulate OHS education strategies. Additionally, it looks forward to more 

in-depth research on influencing factors and the optimization of the curriculum 

system. 
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1 Introduction 

In recent years, campus emergencies worldwide, like public health crises and labora-
tory accidents, have posed great challenges to university safety governance. Traditional 
emergency management, mainly focusing on post-incident response, struggles to deal 
with the complexity and dynamics of these situations. Thus, the concept of a "resilient 
campus" emerged, aiming to boost campus prevention, adaptation, and recovery ca-
pabilities. 

Research on resilient university campus emergency management shows certain 
trends. The scope has expanded from physical to humanistic and social-psychological 
aspects, with a need to focus more on students' resilient psychology and behaviors. The 
complex factors involved in emergency management make decision-making and im-
plementation difficult. Existing approaches mainly rely on static 4R principle analysis. 

This study aims to construct a three-dimensional emergency management model. By 
using methods like the CHAID decision tree, stepwise multiple regression, and Cyto-
scape network analysis, it tries to reveal multi-factor interaction mechanisms and 
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proposes the "Four-Level and Five-Factor Method" for hierarchical management. This 
will provide new ideas and methods for campus emergency management, aiming to 
enhance campus resilience during emergencies. 

2 Literature Review 

Globally, OHS research has a long-standing history with numerous achievements. 
Domestic research on OHS among college students in universities started later but has 
been growing rapidly, mainly concentrating on several aspects [1]. 

Research on OHS Education Certification in Universities: The UK's BS8800 in 1996 
and ISO45001:2018 standard have spurred universities worldwide to focus on OHS 
education certification. Scholars studied the OHS professional practice model and 
disaster impact control strategies, highlighting the significance of certification in en-
hancing university OHS management [2]. Domestic universities are actively seeking 
suitable models. 

Research on Safety and Health Management in University Laboratories: University 
laboratory safety and health management is vital. When building labs, people orienta-
tion and law-based management principles should be followed, with a proper layout 
and complete safety facilities. Strengthening management institutions, systems, train-
ing, and supervision, along with accurate hazard identification and risk assessment, are 
essential for ensuring lab safety and safeguarding teachers' and students' health [3]. 
Many universities have adopted advanced management systems, reducing safety ac-
cidents. 

Research on the Influencing Factors of College Students' OHS: Some studies show 
freshmen face health and safety risks during military training, and indoor formaldehyde 
exposure is a notable OHS issue. Scholars proposed cultivating a safety culture and 
formulating strategies to boost students' OHS awareness and response capabilities [4]. 
The impact of students' mental health on OHS has also drawn attention. 

Research on the OHS Curriculum System in Universities: Previous research indi-
cates universities should use diverse teaching methods like case-based teaching in OHS 
education. It's necessary to standardize content and emphasize psychological coun-
seling. By comparing with the UK's NEBOSH certification curriculum, domestic 
scholars offered suggestions to optimize China's university OHS curriculum, such as 
increasing practical teaching [5]. 

Research on the Cultivation Paths of College Students' OHS: In cultivating students' 
national security awareness, scholars provided theoretical, legal, and practical bases 
and designed cultivation paths, including using ideological and political courses, 
campus culture, and new media. Some also proposed the "second classroom" and a 
collaborative mechanism [6]. 

In summary, college students' OHS research trends include expanding the scope of 
OHS education, deeply exploring influencing factors, and developing an OHS educa-
tion system applicable to all majors. This study aims to integrate the national security 
field with OHS education to support its improvement. 
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3 Analysis of Influencing Factors of College Students' 
OHS 

3.1 Research on the Current Situation of College Students' OHS 
Cultivation in Universities 

In the current higher education, the cultivation of OHS for college students in univer-
sities varies significantly. Most OHS courses target students majoring in safety and 
chemical engineering. While it meets some of their needs, with the "big safety" con-
cept's spread, OHS education for all students is crucial. Non-safety and non-chemical 
engineering majors also face OHS risks, yet receive insufficient education. There are 
two main problems. First, the curriculum content and teaching methods lack perti-
nence. Courses often focus on professional knowledge, neglecting different majors' 
future career scenarios. For example, liberal arts students' future work-related safety 
issues like information and office environment safety are not covered. Second, educa-
tional resources are unevenly distributed. Some universities invest little in OHS edu-
cation, lacking teaching staff, equipment, and practical opportunities. Also, without 
unified standards, the quality of OHS education varies greatly. Thus, constructing an 
OHS cultivation system for all college students is urgent for their career development 
and national security talent health. 

3.2 The Guiding Elements of the Overall National Security Concept for 
College Students' OHS Cultivation 

The 20th National Congress of the Communist Party of China report mentioned mul-
tiple security concepts, which can be refined into 29 security viewpoints, guiding 
college students' OHS cultivation. Analyzing influencing factors from national, social, 
and personal security levels is essential for a perfect cultivation system. At the national 
security level, factors like political, territorial, and economic security affect students' 
future career environments. A stable and prosperous country requires students to have 
safety awareness. At the social security level, social order and cultural security influ-
ence students' OHS. A harmonious social environment and positive culture help stu-
dents form correct values and safety concepts. At the personal security level, students' 
health, awareness, and self-protection abilities directly relate to OHS. Analyzing these 
factors provides evaluation indicators for OHS courses, making the education more 
targeted.  

3.3 Three-Stage Learning and Curriculum System Design for College 
Students' OHS 

The four-year undergraduate period can be divided into three stages, each with different 
needs for OHS knowledge. A scientific curriculum system should be designed ac-
cordingly. In the initial stage (first year), freshmen are exploring career paths. OHS 
courses should focus on basic knowledge and safety awareness, like explaining OHS 
concepts and preventive measures. Lectures and case analyses can be used. In the 
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middle stage (second and third years), students start professional courses. OHS courses 
should combine with professional features. For example, engineering students learn 
about construction safety and liberal arts students focus on office and information 
security. Experimental and simulation teaching can deepen students' understanding. In 
the later stage (senior year), students are about to enter society. OHS courses should 
focus on practical application and professional qualities, such as workplace safety 
regulations. Corporate internships and expert lectures can help students get familiar 
with the workplace. Domestic and foreign OHS curriculum systems differ. Foreign 
universities have rich experience, with courses emphasizing practical operations and 
enterprise cooperation. Domestic universities should learn from foreign advantages, 
combining China's education system and students' needs to construct a characteristic 
curriculum system. 

4 Construction of the Influencing Factor Model of College 
Students' OHS from the Perspective of the Overall 
National Security Concept 

4.1 Construction of the Multi-Dimensional and Three-Dimensional 
Cultivation Path for College Students' OHS 

 
Fig. 1. The Multi-Dimensional and Three-Dimensional Cultivation Path Model of OHS 

Under the guidance of the overall national security concept, the multi-dimensional and 
three-dimensional cultivation path model for college students' OHS is presented from 
three dimensions. In the vertical dimension, national security-level fields like politics 
and economy provide a macro-basis for students' OHS. A stable nation benefits career 
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development. Social security-level factors such as social order and cultural security 
affect students' professional values and safety awareness. At the personal security level, 
students' health and safety skills are crucial for handling OHS issues. In the horizontal 
dimension, theoretical learning helps students acquire basic OHS knowledge. Simula-
tion exercises their problem-solving skills in virtual scenarios, and on-site practice 
allows them to gain experience in real-world work settings. In the oblique dimension, 
in the first year of college, basic OHS awareness cultivation is emphasized. In the 
second and third years, the integration of OHS and professional knowledge deepens. In 
the fourth year, enhancing students' professional qualities and facilitating the applica-
tion of OHS knowledge in future workplaces is the focus. These three dimensions are 
interconnected, jointly offering a systematic framework for college students' OHS 
education (Figure 1). 

4.2 Variable Design and Analysis of Influencing Factors of College 
Students' OHS 

To deeply analyze the influencing factors, this study designed variables rigorously. By 
extensively reviewing materials, referring to previous research results, and combining 
expert advice with practical investigations, the variables were initially formulated. Data 
were collected through pilot surveys, and statistical methods were used for screening 
and optimization. Finally, a variable table containing four types of factors, namely 
ONS (Overall National Security), TLA (Theoretical Learning Approach), SA (Simu-
lation and Emulation Approach), and FPA (Field Practice Approach), was determined. 
Their codes are further subdivided into B1 - B7 and C1 - C15. For example, B1 under 
the ONS factor represents the fields of political security and territorial security, and C1 
under the TLA factor indicates that universities implement OHS education certifica-
tion. 

When designing the questionnaire based on the variable table, the rationality, logic, 
and comprehensibility of the questions were fully considered to ensure the collection of 
accurate and effective information. The questionnaires were distributed through mul-
tiple channels, and 338 valid questionnaires were collected. Subsequently, a compre-
hensive quality inspection was carried out on the data set, including checks for integ-
rity, accuracy, and consistency, providing a reliable data basis for subsequent research 
(Table 1). 

Table 1. OHS Education of College Students under the Overall National Safety Concept 

Factor Code Description 
B1 Political Security and Homeland Security 
B2 Social Security and cultural security 
B3 People's security and economic security 

ONS B4 Information security and science and technology security 
B5 Resource security and ecological security 
B6 Military security and nuclear security 
B7 International security and security of overseas interests 
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TLA C1 Colleges and universities carry out OHS education certification 
 

C2 
Among the organizational factors, the management organization is sound, the 
system is strict, and the supervision is strong. 

C3 
Personal Health and Safety Inspection of Freshmen in Personal Factors During 
Enrollment 

C4 
Strengthen the cultivation of college students' subjective awareness and improve 
the construction of OHS culture. 

 
C5 

Carry out regular safety training for college students to improve their emergency 
response ability. 

C6 Provide OHS education and training courses and improve them 
C7 Improve students' safe learning and laboratory environment. 

SA 
C8 

New media, social networks, Internet online games, and other technologies are 
adopted. 

C9 
Increase the proportion of college students participating in vocational skill
learning and exercising their vocational ability. 

C10 Carry out a diversified education program for OHS. 
C11 Build a collaborative mechanism between in-class and class OHS education 

C12 
Add the connecting courses on college student's health and safety after gradua-
tion. 

FPA C13 
Construct a new model of continuing education under the modern apprenticeship 
system, and promote the integration of colleges and industry posts. 

C14 Increase government funding support for college students' OHS education. 

C15 
Learn the advanced experience of international OHS practice and add practice 
courses. 

4.3 Empirical Research and Standard Setting of the Influencing Factor 
Model of College Students' OHS 

Model Hypotheses: Based on existing research results, an OHS hypothetical model is 
constructed and hypotheses are proposed (Figure 2). Hypothesis H1 posits that the 
ONS factor has a direct positive impact on the TLA factor. A stable national security 
environment can encourage universities to optimize OHS theoretical education re-
sources. Hypothesis H2 suggests that the TLA factor has a positive impact on the SA 
factor. Scientific theoretical learning helps students better apply knowledge in simula-
tions. Hypothesis H3 indicates that the SA factor has a positive impact on the FPA 
factor. Simulation training can enhance students' response capabilities in field prac-
tices. Subsequently, the Structural Equation Model (SEM) is used to verify these hy-
potheses. 

Validity and Reliability Analysis: Analysis of variance is performed on 22 meas-
urement variables, and all indicators meet statistical requirements. The KMO and 
Bartlett tests show that the KMO sampling adequacy measure is 0.961, far exceeding 
the acceptable standard, indicating good validity. In the reliability analysis, the 
Cronbach's Alpha values calculated for different variable ranges are all greater than 
0.960, indicating a high reliability of the dataset. 
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Model Result Analysis: The model is constructed, verified, and optimized. The re-
sults show that all indicators meet the standards. For example, the CMIN value, 
p-value, GFI value, RMSEA value, etc. are all within a reasonable range. The path 
weight coefficients indicate that the coefficients from ONS to TLA, TLA to SA, and 
SA to FPA are 0.43, 0.92, and 0.98 respectively. This means that Hypotheses H1, H2, 
and H3 are all valid, clarifying the positive impact relationships among various factors. 

 
Fig. 2. SEM Hypothetical Model 

5 Conclusions and Prospects 

5.1 Research Conclusions 

The Structural Equation Model (SEM) in this study shows good reliability and validi-
ty after relevant analyses. It effectively reflects the relationships among influencing 
factors of college students' OHS under the overall national security concept. Positive 
influence chains are clear: the overall national security concept impacts the theoretical 
learning factor, which in turn affects the simulation factor, and then the field practice 
factor. 

Based on these, suggestions for optimizing the university OHS education curricu-
lum are as follows. Universities should design a three-stage curriculum. In the first 
year, focus on basic OHS knowledge and awareness through lectures and case-based 
learning. In the second and third years, integrate OHS with professional knowledge. 
Teach construction safety to engineering students and office/information security to 
liberal arts students using experimental and simulation methods. In the senior year, 
emphasize practical application and professional qualities via internships and expert 
lectures. 

Universities also need to allocate more resources to OHS education. Increase in-
vestment in teaching staff, equipment, and practical opportunities, especially for 
non-safety and non-chemical engineering majors. Moreover, universities should pur-
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sue OHS education certification, like referring to ISO45001:2018. Standardize educa-
tional content and evaluation to ensure education quality. 

Regarding the comparison of OHS awareness among college students, vocational 
students, and working professionals, this study mainly focuses on college students. 
College students' OHS awareness is in the cultivation stage and is more theoretical 
initially. Vocational students have trade-specific practical OHS training. Working 
professionals' awareness is shaped by workplace exposure. College students lack 
practical understanding but can build a theoretical foundation. Their awareness is 
influenced by campus factors, while vocational students and working professionals 
are more affected by industry regulations and workplace cultures. 

5.2 Research Prospects 

Multiple aspects need further research. When implementing a comprehensive OHS 
curriculum in various universities, barriers exist. Some universities, especially those 
with tight budgets, struggle with OHS education investment. They lack specialized 
teaching staff, have insufficient practical training equipment, and lack funds for 
teaching material development and updates. Also, the absence of unified OHS educa-
tion standards in universities causes inconsistent education quality. Integrating OHS 
education into different majors' curricula is hard due to diverse curriculum systems 
and teaching requirements. 

The study's findings can significantly influence educational-level policies related to 
national security and public health. Policy-makers can use the positive impact chain to 
promote the integration of national security concepts into OHS education. For in-
stance, they can require universities to include relevant content in curricula. Addition-
ally, policies can ensure better resource allocation for OHS education, like govern-
ment-funded facility improvement and university-enterprise cooperation. 

To understand the long-term impacts of enhanced OHS education, several research 
directions are proposed. Long-term follow-up on students who received such educa-
tion is needed to see its influence on career development and national security contri-
butions. Multi-disciplinary research should be strengthened. By integrating psychol-
ogy, sociology, and economics, researchers can comprehensively study the long-term 
impacts of OHS education. Finally, comparative research on different OHS education 
models is crucial. Comparing their long-term effects can help identify the 
best-practice models for improving education policies and practices. 
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