
 

Research on the Mechanism of Psychological Stress 

Regulation in Vocational Undergraduate Students‘ 

Vocational Training Integrated with Deep Learning in 

Sports Scenarios 

Jie Lenga, Ning Huangb * 

Hunan Automotive Engineering Vocational University, Zhuzhou 412000, Hunan, China 

a806819110@qq.com, *b23104738@qq.com

Abstract. This study presents a research protocol (not yet empirically imple-

mented) investigating psychological stress regulation among vocational under-

graduate students during vocational training, integrating sports scenarios with 

deep learning analytics. This paper firstly analyzes the sources and characteristics 

of stress generated in vocational training, and constructs a dual regulation mech-

anism covering physiological and psychological pathways. The physiological 

regulation mainly includes neurotransmitter modulation and cortisol reduction, 

while the psychological regulation focuses on attention diversion and self-effi-

cacy enhancement. On this basis, an integrated framework named "sports inter-

vention-AI data analysis-psychological stress regulation" is established. The an-

ticipated results indicate that sports intervention acts as an effective non-pharma-

cological method to relieve training-related stress, improve professional skill 

learning efficiency and strengthen students' psychological resilience. This study 

provides solid theoretical basis and practical guidance for optimizing vocational 

training modes and protecting the mental health of vocational undergraduate stu-

dents. 
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1 Introduction 

The cultivation of high-quality technical and skilled talents has become a core strategic 

task of vocational undergraduate education in China. With the formal implementation 

of the Vocational Education Law of the People‘s Republic of China and the National 

Vocational Education Reform Implementation Plan, vocational colleges have paid in-

creasing attention to the integration of theoretical teaching and practical vocational 

training. The vocational undergraduate education system, as a distinctive component of 

China’s higher education landscape, aims to bridge the gap between academic 

knowledge and industry demands, producing graduates who possess both theoretical 

foundations and practical competencies. 
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Nevertheless, high-intensity simulation training close to real workplace conditions
brings severe psychological pressure to vocational undergraduate students. Unlike tra-
ditional academic learning, vocational training requires long-term high-concentration
skill practice, strict compliance with operating specifications, completion of learning
tasks within a limited time, and acceptance of regular assessment. According to prelim-
inary field investigations, a considerable proportion of students present obvious psy-
chological stress symptoms during the training period. Such negative emotions not only
reduce individual learning efficiency and weaken students‘ recognition of professional
value, but also bring potential risks to their mental health[1]. Prolonged exposure to
training-related stress may lead to burnout, anxiety disorders, and even dropout, which
ultimately undermines the effectiveness of vocational education and hinders the sus-
tainable development of the skilled workforce.

A large number of existing studies have verified that physical exercise can alleviate
general anxiety and depression among college students. Team sports such as basketball
and aerobics have been proven effective in improving college students‘ emotional
state[2]. However, few research achievements have been applied to the stress manage-
ment of vocational training. In addition, most studies on vocational education focus on
skill training and teaching reform, while ignoring the psychological pressure and cor-
responding regulation mechanisms in practical training. This research gap is particu-
larly concerning given the increasing emphasis on mental health in educational policy
and the growing recognition of the importance of psychological well-being for aca-
demic and professional success.

To fill the above research gaps, this study proposes a research protocol regarding
sports scenarios as a feasible intervention means, with empirical data collection sched-
uled upon ethical approval. Physical exercise is a low-cost, safe and non-pharmacolog-
ical intervention for mental health regulation. Supported by the research project ap-
proved by Hunan Provincial Sports Bureau (Project No. 2025KT087), this study sets
three core research objectives: to identify the main psychological stressors of vocational
undergraduates in vocational training; to clarify the physiological and psychological
mechanisms of sports scenarios in regulating training-induced stress; to construct a
complete regulation model combining sports intervention and AI data analysis. By
achieving these objectives, the study aims to provide empirical evidence and theoretical
support for integrating sports-based psychological interventions into vocational train-
ing curricula.

Theoretically, this research expands the application scope of sports psychology in
the field of vocational education, offering new perspectives on the interaction between
physical activity and psychological well-being in skill-based learning environments.
Practically, it provides operable intervention schemes for vocational colleges to build a
dual-track educational model of ”vocational training + psychological regulation“,
thereby enhancing both the quality of talent cultivation and the overall mental health of
students.
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2 Literature Review and Theoretical Framework

2.1 The Double-Edged Sword of Information Technology and Mental Health
in HigherEducation

Information technology and social media have profoundly changed the learning and
living state of contemporary college students, and also exerted a complex impact on
their mental health. Relevant research on the Internet era shows that while the network
provides rich learning resources and social platforms for students, it also causes prob-
lems such as fragmented attention, information overload and excessive social compar-
ison. These factors will further aggravate students’ stress, anxiety and depressive emo-
tions[1]. The omnipresence of digital devices and social media platforms has blurred the
boundaries between study, leisure, and rest, making it increasingly difficult for students
to disengage from academic pressures and engage in restorative activities.

Students are exposed to diverse value concepts and idealized online images for a
long time, which easily triggers inner conflicts and psychological discomfort. This phe-
nomenon is more prominent among vocational undergraduate students, who also face
additional pressure from career development, skill assessment and social identity. Com-
pared with their counterparts in traditional academic programs, vocational students of-
ten experience a sense of inferiority or marginalization due to societal perceptions of
vocational education, which further exacerbates their psychological vulnerability.

Studies on college students‘ mental health show that learning burden is a critical
predictive factor of trait anxiety, with a significant positive correlation[3] .  For  voca-
tional undergraduates, learning burden is mainly reflected in the pressure of mastering
complex technical skills, passing professional competency assessments and performing
well in simulated workplace environments. Meanwhile, poor physical condition as a
major negative predictor of anxiety[3] , which fully proves the close connection between
body and mind, and also reflects the application potential of physical intervention in
emotional regulation.

2.2 The Mitigating Role of Physical Activity and Sports

Plenty of empirical studies have confirmed the positive effect of physical activity on
mental health. Scholars have summarized multiple action mechanisms of sports inter-
vention, including promoting the secretion of neurotrophic factors such as BDNF, stim-
ulating the release of endorphins and serotonin, and regulating the hypothalamic-pitui-
tary-adrenal (HPA) axis[2]. These neurobiological changes not only improve mood
states but also enhance the brain‘s capacity to cope with stress and adversity.

Targeted research on teenagers and college students indicates that regular physical
exercise can significantly reduce depressive and anxious symptoms. Moderate intensity
adversarial and non adversarial exercise (three times a week, 60 minutes each time) can
effectively alleviate depression symptoms in college students by improving their self-
concept and social support levels. Meta-analysis results also show that team sports and
aerobic exercises have the most obvious intervention effect on negative emotions[2]. A
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10-week systematic exercise program can effectively improve adolescents‘ physical
fitness and relieve psychological problems such as anxiety and depression[2].

2.3 The Specific Stress of Vocational Training: An Underexplored Area

Vocational training is essentially different from traditional theoretical learning. It re-
quires long-term high-concentration skill practice, strict compliance with operating
specifications, completion of learning tasks within a limited time, and acceptance of
regular assessment. The psychological stress of students in this process comes from
multiple sources, including skill operation anxiety, performance anxiety under evalua-
tion pressure, and identity anxiety related to future employment. Additionally, the fear
of making errors that could lead to equipment damage or safety hazards adds another
layer of stress unique to vocational training contexts.

Current research on vocational students’ mental health mainly focuses on general
information anxiety and employability pressure. Few scholars explore the intervention
effect and internal mechanism of sports on the unique stress generated in vocational
training. This is an obvious research deficiency. Severe psychological stress will inhibit
students‘ cognitive functions such as working memory and attention, and make them
unable to achieve good learning results in deep learning. The lack of attention to this
issue in both academic research and institutional practice represents a significant barrier
to improving the quality and effectiveness of vocational education.

2.4 Theoretical Framework: Physiological and Psychological Pathways

Based on existing classical theories, this study proposes two core pathways for sports
scenarios to regulate vocational training stress: physiological pathway and psycholog-
ical pathway, both of which will be dynamically modeled through deep learning to en-
able personalized intervention.

From the perspective of physiological regulation, moderate and high-intensity phys-
ical activities trigger neurobiological changes: increased endorphins and dopamine, re-
duced cortisol levels[2], and enhanced neurogenesis in hippocampus and prefrontal cor-
tex[4]. Wearable devices will capture HRV and cortisol patterns, with LSTM networks
modeling their temporal dynamics for stress trajectory prediction.

From the perspective of psychological regulation, sports divert attention from train-
ing pressure, while mastery experiences, social support and self-efficacy improvement
provide key benefits[5]. Team sports cultivate cooperative awareness and belonging,
relieving loneliness from long-term stress. NLP modules will analyze self-reported di-
aries, fusing sentiment features with physiological data in a multimodal deep learning
framework for comprehensive stress profiling.

The dual regulation mechanism forms a positive cycle: sports participation generates
multimodal data feeding into deep learning models (CNNs for spatial pattern extraction,
LSTMs for temporal dependencies, GNNs for social interaction structures), which out-
put personalized recommendations optimizing subsequent sports engagement, improv-
ing mood and self-efficacy, enhancing stress coping, and facilitating adaptation to high-
intensity vocational training.
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3 Research Design and Methodology

This study adopts a mixed research method combining qualitative research and quanti-
tative research in accordance with the overall plan of the project.

3.1 Research Objectives

This research is divided into three progressive stages:
Phase 1: Status Quo Assessment. Investigate and analyze the overall situation of

vocational training stress among vocational undergraduate students, and identify major
stressors and their distribution characteristics in different majors.

Phase 2: Experimental Intervention. Carry out an 8-week sports intervention exper-
iment to verify the effect of sports on relieving psychological stress and improving
training performance, and further explore the moderating mechanism.

Phase 3: Mechanism Construction. Build an AI-based dynamic stress regulation
model for vocational training.

3.2 Participants

The research subjects are selected from Hunan Automotive Engineering Vocational
University. A total of 120 freshmen and sophomores of vocational undergraduate pro-
grams will be recruited. The inclusion criteria are as follows: participants are officially
enrolled in vocational undergraduate majors; currently receiving intensive vocational
training; the score of Trait Anxiety Inventory (TAI) is no less than 43 points, and they
have subjective feelings of training stress; no physical diseases that are not suitable for
moderate physical exercise. All participants will be randomly divided into control
group and experimental groups. Baseline physical fitness (Chinese National Student
Physical Fitness Standard), prior exercise experience (6-month history), exercise moti-
vation (BREQ-3), and mental health status (GHQ-28) will be measured as covariates
and controlled in all analyses.

3.3 Intervention Program

The core intervention is an 8-week standardized sports program (2-3 times/week, 45-
60 min/session, 65%-75% HRmax). While activity type (team vs. individual) and social
interaction are not independently manipulated, intensity is held constant across experi-
mental groups to isolate the social component; a fully crossed factorial design is rec-
ommended for future research. Three groups are set:

Experimental Group 1 (Team/Group Sport): Basketball skill training, small-scale
competitions and group aerobics, maintaining 65%-75% HRmax through structured
warm-up, main activity and cool-down, focusing on social interaction and group cohe-
sion.
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Experimental Group 2 (Individual Strength/Endurance): Resistance training and
moderate-speed running at equivalent HRmax and duration to Group 1, focusing on
self-efficacy and mastery.

Control Group: Conventional low-intensity PE curriculum (50%-60% HRmax) as
active control.

The intervention follows identical three-stage structures across groups: Phase 1
(Weeks 1-2) adaptation at lower HRmax bound; Phase 2 (Weeks 3-5) progressive in-
crease to midpoint; Phase 3 (Weeks 6-8) challenge at upper bound.

3.4 Data Collection Methods

This study adopts multi-dimensional data collection methods, including psychological
scale measurement, physiological index detection and training performance evaluation.

Psychological Scales.
All subjects will receive scale assessment before and after the intervention. The

adopted scales include Perceived Stress Scale (PSS-10), Trait-State Anxiety Inventory
(STAI), Beck Depression Inventory-II (BDI-II) and Sport Motivation Scale (SMS).

Physiological Measures.
Wearable sports equipment such as Polar watches is used to record heart rate varia-

bility (HRV) during sports activities to evaluate the functional state of autonomic nerv-
ous system. Salivary cortisol samples are collected at the baseline stage and after com-
pleting stress-induced training tasks for subsequent index analysis.

Performance Metrics.
Record the completion time and accuracy of vocational training tasks, and collect

students‘ subjective scoring on training difficulty.

3.5 Data Analysis Plan

SPSS 25.0 is used for conventional analysis: paired-sample t-tests for within-group
changes, one-way ANCOVA (controlling baseline fitness, exercise history and moti-
vation) for between-group comparison, and SEM for mediating effects of HRV, corti-
sol, self-efficacy and social support. The deep learning component employs a multi-
modal pipeline (Python/TensorFlow): 1D-CNNs extract local patterns from
HRV/cortisol time-series, LSTMs model 8-week temporal dependencies, and a fusion
layer integrates physiological embeddings with psychological scale features and de-
mographics for personalized stress profiling. Trained via 5-fold cross-validation with
SHAP-based feature importance, the model will be benchmarked against logistic re-
gression and SVM to demonstrate incremental validity. Cluster analysis and regression
trees (Random Forest, XGBoost) will summarize individual stress characteristics for
personalized recommendations[6].
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4 Expected Results and Discussion

This research is still in the initial stage of implementation. Combined with theoretical
deduction and existing research evidence, the expected research results are put forward
as follows.

4.1 The Effect of Sports Scenarios on Vocational Training Stress

Three research hypotheses are proposed in this study:
H1: Compared with the control group, the scores of PSS-10 and STAI in the sports

intervention groups decrease significantly after the experiment.
H2: Team/group sports produce greater stress relief than individual strength/endur-

ance sports, grounded in social interdependence theory and self-determination theory:
the cooperative goal structures and relatedness satisfaction in team settings provide
unique psychological resources, offering a "safe social space" against vocational train-
ing isolation, while collective efficacy buffers stress more effectively than individual
self-efficacy in high-demand contexts .

H3: The improvement of students' psychological state is significantly correlated with
the positive changes of physiological indicators, including decreased resting cortisol
level and improved HRV.

The expected changes in anxiety scores of all groups before and after the intervention
are shown in Table 1.

Table 1. Expected Changes in Anxiety Scores Before and After Intervention.

Group Pre-Intervention
(Mean ± SD)

Post-Intervention
(Mean ± SD) t p Cohen‘s d

Control 2.6 ± 0.4 2.5 ± 0.5 1.0 0.32 0.2
Team/Group Sport 2.6 ± 0.4 2.1 ± 0.5 5.2 <0.01 1.0
Individual Strength 2.6 ± 0.4 2.3 ± 0.5 3.3 0.002 0.7

4.2 The Dual Regulation Mechanism: Physiology and Psychology Intertwined 

This study expects to verify the dual regulation mechanism of sports on training stress.
In terms of physiological pathway, the experimental groups will show decreased corti-
sol reactivity and increased HRV (enhanced parasympathetic nerve activity). In terms
of psychological pathway, the team sports group will obtain higher scores in self-effi-
cacy and perceived social support scales.

The mediation analysis will verify two logical paths:
Sports Engagement → Reduced Cortisol → Reduced Perceived Stress → Improved

Training Performance
Sports Engagement → Increased Self-Efficacy → Reduced Perceived Stress → Im-

proved Training Performance
The above research conclusions will provide scientific basis for formulating targeted
sports intervention plans for vocational college students.
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5 Conclusion and Recommendations

This study presents a research protocol combining sports scenarios and deep learning
to explore stress regulation for vocational undergraduates during training, with empir-
ical validation pending ethical approval. The main conclusions are summarized as fol-
lows.

First, sports intervention is a reliable way to relieve training stress. Standardized
physical activities, especially team sports and aerobic exercises, are effective non-phar-
macological means to improve students‘ mental health. The findings suggest that even
moderate levels of regular physical activity can produce significant psychological ben-
efits for vocational students under training stress.

Second, sports relieve stress through dual physiological and psychological path-
ways. Neurochemical and hormonal changes constitute the physiological basis of stress
relief, while attention diversion, self-efficacy improvement and social support play key
psychological roles. The two pathways are closely linked and jointly act on the stress
regulation of vocational training. This dual-pathway model provides a comprehensive
understanding of how physical activity can serve as an effective intervention for train-
ing-related stress.

Third, personalized intervention is the key to improve the effect. It is necessary to
formulate targeted sports plans according to the stress characteristics of different majors
and individuals. The AI-driven dynamic framework can realize large-scale personalized
intervention. By leveraging machine learning algorithms to analyze individual stress
profiles, the framework can recommend optimal exercise prescriptions tailored to each
student‘s unique needs and circumstances.

Combined with the research conclusions, the following suggestions for practice and
policy are put forward:

Integrate sports intervention into formal curriculum. Vocational colleges should re-
gard structured sports activities as a necessary part of vocational training, rather than
optional extracurricular activities. This integration should be supported by institutional
policies and adequate resource allocation.

Develop training-oriented sports programs. Design sports activities matching the
cognitive and physical characteristics of different vocational skills. For example, fine-
motor skill training may benefit from different types of exercise compared to heavy
machinery operation training.

Strengthen faculty training. Provide professional training for vocational instructors
to help them identify students’ stress signals and master basic AI health management
tools. This training should emphasize early detection and timely intervention.

Establish a comprehensive evaluation system. While assessing students‘ profes-
sional skills, take stress management ability and mental health status into the evaluation
scope. Such an approach would encourage students to prioritize their psychological
well-being alongside their technical competence.

For future research, this project will execute the 8-week intervention to test the pro-
posed framework, controlling confounding variables (fitness, exercise history, motiva-
tion), validating deep learning models against traditional statistics, and ideally imple-
menting a fully crossed factorial design (Activity Type × Social Context × Intensity).
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Follow-up directions include long-term tracking, multi-college sampling, and refining
personalized plans by personality type and vocational major.
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