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Abstract

In response to the imperatives of comprehensive and rapid development in the 21st century’s new era, the Ministry of Education (MoE) has pro-
posed the integration of Mental Health Education (MHE) into the Physical Education (PE) curriculum. Meanwhile, grounded in Science, Technology,
Engineering, Arts, and Mathematics (STEAM) education, PE students’ mental health (MH) issues can be addressed. This study entails conducting a
questionnaire at a college in Hubei and formulating a STEAM Project-based Learning (PBL) model for MHE among PE majors. The research objective
is to cultivate students’ design ability, behavioral norms, social skills, and teamwork ability, improving their comprehensive quality and providing
feasible suggestions for MHE in sports and health education activities. Moreover, it can promote the expansion and development of sports functions,
achieving the harmonious development of the physical and MH of PE majors. The proposed model comprises three stages: teaching preparation,
implementation, and reflection, encompassing specific implementation methods and strategies. The findings reveal a favorable teaching effect, high
teaching satisfaction, and rapid enhancement of teachers’ teaching proficiency. Subsequently, by comparing the introduction of the proposed STEAM
PBL model into MHE for PE majors before and after, it can be found that more students have recognized the MHE curriculum promoted by this model.
This approach has fostered students’ proficiency in design, behavior, social interaction, and team cooperation, enhancing comprehensive quality and
fulfilling the educational objectives. Consequently, in sports and health education endeavors, MHE emerges as an indispensable factor in expanding
and enhancing the sports function. The high coherence among middle school students’ knowledge, emotions, intentions, and behaviors, coupled
with timely feedback, underscores the opportune timing for MHE. This discovery bears significant practical implications for implementing health

education policies in PE colleges and fostering students’ harmonious physical and mental development.

Keywords: STEAM education; Mental health education; PE students’ mental health; Research of educational path; Physical education

Introduction

The 21st century epitomizes an era characterized by economic
globalization and information networking. China’s economic ascen-
sion and the emergence of new social norms necessitate adoles-
cents to cultivate survival skills, make informed choices, and adapt
to evolving circumstances. Concurrently, there is an expectation for
students to develop critical thinking abilities and foster creativity.
The attainment of robust Mental Health (MH) aligns with these
multifaceted demands and serves as a cornerstone for holistic
well-being. Against this backdrop, Mental Health Education (MHE)
for juveniles takes on critical importance, accompanied by a need
to redefine MH parameters [1]. MH encompasses external manifes

tations and internal predispositions, wherein adaptability and be-
havior reflect its outward expression, while its intrinsic essence lies
in a sound MH diathesis. MH diathesis represents a high-level goal
in fostering students’ mental quality, reflecting the basic require-
ments of quality education and MHE [2]. Currently, the research on
college students’ MH diathesis faces several challenges, including
unclear content delineation and cumbersome measurement meth-
odologies. Physical Education (PE) constitutes a pivotal component
and pedagogical avenue within the quality education framework,
symbolizing an inevitable facet of contemporary educational re-
form and progression. However, differences in health development
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standards and conceptual frameworks across professional domains
engender substantial divergence in the content and methods of
physical exercises among college students [3]. Therefore, optimiz-
ing the role of PE in nurturing adolescents’ MH is an urgent imper-
ative in contemporary PE discourse.

Originating in the United States (US), Science, Technology, En-
gineering, Arts, and Mathematics (STEAM) education has garnered
widespread recognition as a pivotal educational paradigm in China
and numerous other countries worldwide. It represents a ubig-
uitous concern in theoretical discourse and practical application
[4]. STEAM education epitomizes interdisciplinary praxis encom-
passing science, technology, engineering, art, and mathematics,
emphasizing the transcendence of disciplinary boundaries and fos-
tering the cultivation of well-rounded talents [5]. Moreover, STEAM
education constitutes a vital direction and effective methodology
in fulfilling the overarching objectives of macro education. In the
context of economic globalization, STEAM education has garnered
worldwide attention and promotion, particularly in Western coun-
tries. With the advancement of global information technology, the
increasing demand for innovative talent by multinational corpo-
rations has driven reforms in educational models. The 21st-cen-
tury skill requirements emphasize innovation, teamwork, and the
ability to solve complex problems. These are core competencies
that STEAM education effectively cultivates. Additionally, the wide-
spread use of information networks has provided education with
more resources and interactive platforms, enabling cross-cultural
and cross-regional knowledge sharing and collaborative learning.
With China’s rapid economic development and the proliferation of
information technology, STEAM education has gradually been inte-
grated into its educational system, particularly at the foundational
education level. According to the China Education Modernization
2035 report, interdisciplinary education and innovation educa-
tion have been prioritized, offering policy support for the devel-
opment of STEAM education. Against this backdrop, the STEAM
Project-based Learning (PBL) model has emerged as a key direc-
tion for educational innovation [6]. The PBL model emphasizes the
design and implementation of practical projects, enabling students
to solve problems in real-world contexts. This approach not only
enhances students’ subject knowledge but also fosters their team-
work, critical thinking, and problem-solving skills. This teaching
method aligns with global education trends and holds significant
potential for application within China’s education system (Riel &
Becker, 2018). Integrating STEAM education into the framework of
Chinese education aligns closely with the nation’s innovation-driv-
en development strategy and provides a modern interpretation of
traditional culture. China is actively promoting the development of
STEAM and MHE through policy support, curriculum practices, and
teacher training. This is particularly evident in PE, where there is an
emphasis on cultivating critical thinking and creativity to meet the
demand for innovative talent in the context of globalization. Com-
pared to other nations, China uniquely combines local culture with
modern education, incorporating traditional practices such as mar-
tial arts and Qigong into PE to emphasize the unity of physical and
MH. Moreover, Chinese Colleges and Universities (CAUs), encom-
passing comprehensive universities, teacher training institutions,
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sports colleges, and vocational-technical colleges, play significant
roles in promoting STEAM education and MHE. Together, these in-
stitutions contribute to the innovation of educational models and
the advancement of MHE, driving deeper integration and broader
application in the modern educational landscape.

This study is informed by a comprehensive analysis of STEAM
educational paradigms, modalities, and methodologies. It also con-
siders the contextual nuances of Science, Technology, Engineering,
and Mathematics (STEM) education and PE reform within Chinese
CAUs. Based on these insights, the study advances a novel teach-
ing framework: the STEAM PBL model. The innovation is twofold:
firstly, it transcends the prevalent tendency among Chinese schol-
ars to theorize STEAM education without practical implementation.
Secondly, it proposes a tailored STEAM education program tailored
to the specificities of adolescent PE. Moreover, by contextualizing
PE within the framework of MHE and STEAM education, this study
engenders discussions surrounding the synergies between PE and
MHE within the STEAM paradigm, offering insights for nurturing
multifaceted creative talents. The study aims to explore an MHE
model for PE students based on the STEAM teaching approach.
Through a questionnaire survey conducted at a university in Hu-
bei, the study compares the outcomes of MHE curricula before and
after implementing the STEAM teaching model. It seeks to verify
the model’s effectiveness in improving teaching outcomes, student
satisfaction, and teacher’s teaching abilities. The study focuses on
cultivating students’ design skills, behavioral norms, social skills,
and teamwork abilities, thus enhancing their overall quality. Ulti-
mately, it can provide feasible recommendations for integrating
MHE into sports and health education activities, promoting the
expansion and development of sports functions, and achieving the
harmonious physical and mental development of college students
in PE majors.

STEAM is considered more comprehensive than STEM as it in-
tegrates creativity and the arts into traditional technical courses.
The inclusion of the arts not only fosters students’ innovative think-
ing but also enhances critical thinking and communication skills,
which are crucial for addressing complex real-world problems.
By incorporating the arts, STEAM advocates for a more holistic
educational approach, requiring students to not only understand
scientific principles and technological tools but also innovate and
effectively communicate their ideas. Thus, this study investigates
an adaptive pathway for MHE among college students in PE ma-
jors based on STEAM education, recognizing its strong alignment
with contemporary educational innovation and the needs of MHE.
STEAM education, through interdisciplinary integration of science,
technology, engineering, arts, and mathematics, not only develops
students’ academic abilities but also promotes creativity and criti-
cal thinking. This is particularly important for PE students as they
face psychological challenges in both learning and competition.
Moreover, PE students often experience multiple influences on
their MH problems in the learning process, such as academic pres-
sure, competitive anxiety, and teamwork challenges. Applying the
STEAM education approach can enhance their psychological resil-
ience and comprehensive skills. Additionally, the study responds to

American Journal of Biomedical Science & Research

504



Am ] Biomed Sci & Res

the Chinese Ministry of Education (MoE)'’s call to incorporate mod-
ern educational models into MHE. It explores adaptive pathways to
provide scientific guidance for MHE in PE majors and innovative
practice references for other fields. This study holds significant the-
oretical and practical implications, contributing to the deeper inte-
gration of MHE with holistic student development.

Concept and Characteristics of STEAM Education

STEAM education emerges from the humanistic evolution of
STEM education. In 2006, Gretel Ackerman of Virginia Tech Univer-
sity amalgamated the artistic essence of humanities and arts with
STEM pedagogy, synthesizing science, technology, engineering,
humanities, art, and mathematics. Ackerman envisioned STEAM
education as a novel pedagogical approach that can seamlessly in-
tegrate diverse disciplines within the educational milieu. STEAM
was perceived not merely as a professional pursuit but also as a
holistic lifestyle and educational ethos [7]. Consequently, STEAM
ideology facilitated societal adaptation and improved quality of life.
It burgeoned in the post-World War I era by integrating erstwhile
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segregated domains such as science, technology, and humanities
research. By the 1980s, educators began incorporating engineer-
ing and mathematics into the STEM framework. Subsequently,
in the 21st century, humanistic arts were integrated into STEM,
marking the advent of STEAM. There are many definitions of the
STEAM concept, with various interpretations of the “A” in STEAM.
Overall, there is a lack of reported learning outcomes in creativity,
problem-solving, and arts education. These articles also differenti-
ate the methods of integrating STEAM disciplines, describing them
in one of five ways: interdisciplinary, multidisciplinary, transdisci-
plinary, cross-disciplinary, and arts integration. Recommendations
have been provided to advance STEAM education research and
practice [8]. Furthermore, experts from various countries such as
Austria, Bulgaria, Poland, Russia, and Ukraine posited that STEM
and STEAM education represented a trajectory toward diversified
learning for students [9]. In Figure 1, the evolution of STEM-STEAM
underscores an escalating demand for talent over time, underscor-
ing the burgeoning need for high-quality talent and a heightened
emphasis on humanities and arts [10] (Figure 1).

19805
STEM

20005
STEAM

Figure 1: Time development from STS to STEAM Education.

Accordingly, STEAM education is characterized by the following
characteristics:

a. Multidisciplinary: STEAM encapsulates Science, Technology,
Engineering, Art, and Mathematics, highlighting its inclusive
scope.

b. Integration: STEAM fosters the amalgamation of diverse skills
[11] and employs multiple assessment strategies to enhance
students’ comprehension and dissemination of knowledge
[12].

c. Exploration: STEAM education advocates abstract knowledge
acquired through self-directed learning or teacher-guided in-
struction, emphasizing students’ hands-on thinking and active
participation.

d. Real-world relevance: As outlined in the California syllabus,
STEM education underscores the practical application of ac-
quired skills and knowledge, necessitating the integration of
real-world experiences into classroom instruction.

e. Artistic expression: Artistic elements encompass various me-
diums including painting, sculpture, architecture, music, liter-
ature, and drama [13].

f.  Collaboration: In STEAM education, students collaborate to
construct knowledge, fostering a cooperative learning envi-
ronment.

g.  Application: STEAM education emphasizes incorporating de-
sign projects into learning outcomes. Design should be used
to promote the integration, transplantation, and application
of knowledge through the learning effect of works, external
learning knowledge, and ability [14].

PE is a structured teaching program designed to develop phys-
ical fitness, motor skills, knowledge of healthy lifestyles, and social
skills. PE combines movement-based activities such as sports, gym-
nastics, and exercise with cognitive and emotional learning. It pro-
motes physical health and holistic development in an educational
context [15]. MHE involves teaching MH topics to raise awareness,
reduce stigma, and promote strategies for maintaining MH. MHE
typically covers stress management, emotional resilience, and
coping strategies. It is often integrated into health education cur-
ricula and, at times, embedded within broader STEAM programs
to nurture emotionally intelligent students [16]. PE and MHE are
regarded as complementary disciplines, particularly within holis-
tic educational frameworks like STEAM. While PE fosters physical
resilience, MHE focuses on emotional and MH, working together to
support students’ well-being. Innovative curricula often combine
physical activities with MH strategies, acknowledging the connec-
tion between the two (World Health Organization, 2020) [17]. Re-
garding the allocation of teaching hours for university-level MHE,
China’s MoE recommends that the primary content delivery for uni-
versity courses should range between 32 and 36 hours. This alloca-
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tion aligns to maintain a structured yet flexible academic schedule,
allowing for comprehensive teaching and student engagement [18].
These guidelines are typically reflected in the course frameworks
offered by higher education institutions, aiming to balance instruc-
tional activities with students’ self-study, assessments, and other
academic responsibilities. For more detailed policies on time allo-
cation and course structure in higher education, please refer to of-
ficial announcements and academic calendar guidelines issued by
the MoE or relevant educational authorities, which outline specific
times for course content delivery [19].
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The Necessity and Feasibility of Applying STEAM Education to
the MHE for PE Students

Characteristics of MHE Curriculum: According to the ba-
sic requirements for the college MHE curriculum (Department of
Education [2011] No. 5) issued by the MoE, college MHE is a pub-
lic course integrating knowledge, psychological experience, and
behavior training. Its purpose is to guide students’ psychological
quality. Table 1 presents a brief analysis of the components of MH
diathesis by some Chinese scholars.

Table 1: A brief analysis of the components of MH diathesis by some Chinese scholars.

Number Attri Inter- Cog—
Re- of Influ- . Coping Moti- per- Health Life Adap- 208 Emo- Person- Life
. bution . . . . nitive . Self-Fac- . .
search- | encing Style Style vation sonal Belief | Belief tive Style tional tor ality | Attitude
ers Factors H factors | Factors | Quality | Factors | Factors | Factors Factors Factors | Factors
. Factor Factors
(item) Factors
Xifu 7 x o x o x x o o o o o x
Zheng
Liang 8 o o o o x x o o x o o x
Chen
Guan-
grong 8 O @) O O x x O (@) x O (@) x
Jiang
Chang-
sheng 4 X x x x x x x O O O O x
Wang
Bac.>yong 7 « o o 0] o) 'e) x @) x O x x
Liang
Deli
7 @] @] O @] x x x @] x O O x
Shen
Youzhi 8 o o 1o 0 % X O @) x O @] x
Wang
Dajun 5 x x x x x O O O O x O x
Shen
Yao 5 x ) x x x x O @] @] x (@) x
Wang
Jian-
giang 4 x x x O x x x x O x O O
Liu

Note*: “O” in the table indicates that this item has an impact on MH diathesis. “x” indicates that this item does not affect MH dia-

thesis.

International research on MH focuses on college students’ MHE,
interventions, and the accessibility of MH services. In terms of MH
and well-being among college students, MH levels are influenced
by various challenges encountered after entering university, includ-
ing independent decision-making, academic pressure, and social
adaptation. These studies emphasize the importance of MH inter-
ventions and advocate for increased attention to MH issues in uni-
versities, such as promoting positive MH, stress management, and
psychological counseling services [20]. Additionally, scholars have

proposed that the intervention measures to improve MH through
peer support in CAUs have become the focus of attention. System-
atic literature reviews have found that such interventions signifi-
cantly enhance college students’ MH and sense of social belonging.
Future studies are recommended to optimize the models and defi-
nitions of these interventions to better support students’ MH needs
[21]. The structure and components of MH diathesis are initially
delineated in the Investigation and Research on Teenagers’ Mental
Health Diathesis, as depicted in (Figure 2).
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Figure 2: Composition of MH diathesis among teenagers.

The pervasive adoption of quality education and the bur-
geoning emphasis on positive psychology has prompted academ-
ic circles to reassess MH. The understanding of MH diathesis has
gradually transcended the micro mental quality system [22]. From
a subject composition standpoint, MH diathesis underscores the
comprehension of the human socialization process. However, tra-
ditional research on MH diathesis has often overlooked its internal
structural logic, leading to scholars’ skepticism regarding its con-
stituent elements. Early investigations into MH diathesis primarily
concentrated on its impact on MH [23].

An Analysis of PE Students’ Learning Situation: Age charac-
teristics: Students enrolled in vocational PE programs are typically
adolescents with vibrant intellectual faculties and heightened emo-
tional sensitivity. They grapple with existential quandaries and life
challenges, presenting an opportune context for STEAM education
to empower them to surmount obstacles and adapt to academic and
everyday exigencies. Moreover, STEAM equips students with cre-
ative and innovative skills, fostering diverse skill sets to pre-empt
potential future skills shortages [24]. Enhancement of learning
abilities: PE curricula often demand considerable time and energy
investment in routine sports activities. STEAM education effectively
harnesses students’ agency, placing them at the focal point of in-
struction. Consequently, it cultivates students’ Sense of Responsi-
bility (SoR) and mission, elevating their learning aptitude [25].

Learning preferences: Compared to typical students, PE stu-
dents are more outgoing and livelier. As a result, they gravitate to-
ward lively and interactive learning environments, avoiding quiet
and monotonous classroom settings. These students often thrive
in environments conducive to active discussion, hands-on applica-
tion, and collaborative teamwork. With its emphasis on interactive,
experiential, and collaborative learning, STEAM education aligns
more closely with PE students’ preferred learning styles [26]. Con-
sidering these characteristics, alongside the unique requirements
of college MHE curricula and the prevailing conditions in PE col-
leges, traditional teaching methods may fall short of meeting stu-
dents’ needs and achieving desired educational outcomes [27]. The

teaching objectives of STEAM education are inherently aligned with
its curriculum objectives, and its teaching methods are well-suited
to the learning contexts of PE students. Hence, integrating STEAM
into college education is both necessary and feasible.

Curriculum Integration Is the Most Important Feature of
the STEAM Concept: The precursor to STEAM education was the
STS course, initially introduced in the US during the 1970s. Cen-
tral to its ethos was the aspiration to transcend conventional dis-
ciplinary boundaries and foster cross-disciplinary integration of
diverse knowledge domains. Its common goal is to break through
the traditional disciplinary knowledge differentiation and disci-
plinary separation and realize the cross-integration of multi-disci-
plinary content. Meanwhile, it aims to build the internal relation-
ship between the knowledge of various disciplines and gradually
integrate science and humanities into educational activities with
social context [28]. The STS, STEM, and STEAM education aim to
contextualize science, technology, and art within real-world set-
tings, a strategic objective embraced by leading nations such as the
US. Evolving from a discipline-centric approach, the contemporary
STEAM course is now oriented toward topical themes rooted in so-
cietal situations [29].

Value of STEAM PBL Model from the Perspective of Core
Competence: The MoE issued the Core Quality of Chinese Stu-
dents’ Development in 2016, which outlined key dimensions in-
cluding cultural foundation, independent development, and social
participation. These dimensions manifest in six core qualities: hu-
manities, scientific spirit, learning aptitude, promotion of healthy
lifestyles, SoR, and practical innovation. The localization of STEAM
PBL should implement the corresponding curriculum model and
process from three aspects. First, STEAM PBL, as a project-orient-
ed tool, transmutes knowledge and cultural symbols into tangible
challenges, crafting curricula deeply intertwined with real-world
scenarios that reflect contemporary cultural imperatives. Such
an approach holds profound significance in nurturing humanistic
qualities and instilling ethical values [30]. Second, STEAM PBL’s
support for students’ self-development primarily resides in foster-
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ing activity-based competencies that improve personal growth and
enhance a sense of accomplishment. Engagement within a learning
environment can elicit physical and psychological transformations
in learners, which are critical to adolescent development. The-
matic subject studies can guide students to explore the external
world to obtain experiential knowledge and promote the renewal
of self-awareness and personal value. The acquisition and refine-
ment of various skills enable the effective application of classroom
learning, ensuring alignment between educational goals and stu-
dents’ career aspirations [31]. Third, the PBL model is conducive
to cultivating students’ SoR and collaborative spirit. Before STEAM
implementation, diverse learning characteristics are examined, cat-
egorized, and addressed. Group-based learning experiences foster
social interactions, autonomy, and a cooperative ethos among stu-
dents [32].

Method

Application of STEAM in Teacher Training and Introduction of
Teaching Methods

Application of STEAM In Teacher Training: STEAM educa-
tion enhances teacher training by integrating science, technology,
engineering, arts, and mathematics through the design of interdis-
ciplinary curricula, hands-on activities, and technical tool training.
Training sessions often incorporate real-world problem scenarios,
encouraging teachers to design and implement student-centered
projects such as building smart devices or organizing environmen-
tally sustainable design competitions. Additionally, practical techni-
cal exercises (e.g., programming and 3D printing), guidance on cur-
riculum assessment methods, and collaborative learning activities
allow teachers to experience how to apply the STEAM education
concept in their teaching practices. The STEAM concept recognizes
that fostering creativity through a broad-based education acknowl-
edges students’ diverse learning needs, increases engagement, and
may enhance learning in STEM by leveraging cross-disciplinary
translation skills shared with arts and design disciplines. The Rhode
Island School of Design developed advocacy strategies to promote
STEAM education policies, proposing recommendations such as (a)
recognizing arts (and design) alongside STEM as core disciplines;
(b) addressing equity/resource issues in providing arts education;
(c) calling for research into the potential outcomes of STEAM ed-
ucation models; and (d) providing funding for professional devel-
opment and the freedom for teachers to explore interdisciplinary
learning [33]. STEAM also plays a vital role in equipping educators
with digital competencies and fostering sustainable innovation
practices. A systematic review reveals that STEAM cultivates inter-
disciplinary and culturally responsive teaching approaches, bridg-
es the digital divide, and empowers teachers to address ecological,
economic, and social challenges through holistic teaching methods.
This approach emphasizes continuous professional development
and aligns with the evolving educational demands of the digital
age [34]. Effective STEAM training typically integrates innovative
methods such as guided and open-ended inquiry-based learning,
striking a balance between short-term learning outcomes and long-
term cognitive development. Professional development programs
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based on STEAM principles aim to enhance teaching adaptability
and student engagement by promoting inquiry, problem-solving,
and real-world applications [35].

The Use of STEAM Teaching Methods: Under the STEAM con-
cept, teacher training incorporates teaching methods such as PBL,
design thinking, and inquiry-based learning, embedding innova-
tion and practice throughout the training process. PBL emphasiz-
es teaching driven by real-world projects; Design thinking equips
teachers to prioritize creativity and problem-solving in curriculum
development; Inquiry-based learning fosters a student-centered,
question-driven teaching method. By combining collaborative
learning with reflective teaching methods, the training program
emphasizes both teamwork and individual reflection, supporting
teachers in mastering STEAM’s education concept and implementa-
tion strategies. At the core of the diverse educational opportunities
provided by STEAM lies a questioning of the role and status of “art”
within STEM disciplines. The term “art” can refer to arts as a field
of knowledge, such as the humanities and social sciences, or the
distinct ways of perceiving and experiencing the world that arise
from specific art forms, practices, or teaching methods [36]. STEAM
garners attention for its principle of integrating the arts into STEM
learning. Informal educators, in particular, often view it as an inclu-
sive and authentic approach to engaging youth in STEM. However,
like many emerging fields, STEAM’s conceptualization and appli-
cation remain somewhat contradictory and under-theorized. On
the one hand, STEAM offers promising pathways by emphasizing
diverse modes of understanding and equitable learning opportu-
nities. On the other hand, it is often deployed ambiguously or even
problematically in theory, pedagogy, and practice to serve various
objectives [37]. STEAM learning is considered a suitable response
to 21st-century challenges, as it integrates hard and soft skills es-
sential for children. Excitingly, most studies identify STEAM as a
popular teaching method that fosters creativity, problem-solving,
scientific inquiry, critical thinking, and other cognitive benefits. It
is taught through integrated learning in early childhood education
and applied through children’s daily observations. The literature
also highlights the impact of STEAM learning, encouraging children
to take an active role in their knowledge acquisition. Teachers in-
fluenced by STEAM-integrated professional development positively
impact children through their professional learning [38].

The Development and Application of the STEAM Teach-
ing Concept in Domestically and Internationally: The Chinese
government has elevated STEM and STEAM education as strategic
priorities to enhance technological and economic competitiveness.
Policies emphasize the development of STEM curricula in CAUs to
foster innovation and cultivate a technologically adept workforce.
The integration of metacognitive approaches, such as reflection and
regulation in STEM learning, is also prominent, reflecting the fu-
sion of technological and cognitive goals in education [39]. National
initiatives include funding from organizations such as the National
Natural Science Foundation of China and targeted projects by the
MoE to promote STEM/STEAM-focused teacher training and cur-
riculum development [40]. Globally, STEAM education is viewed as
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a response to economic challenges and a method of fostering in-
terdisciplinary learning. Historically, the US has led this movement
since its origins during the Cold War, while other countries have
adapted it to local contexts [41]. Innovative teaching methods, such
as integrating design thinking into K-12 STEM education, empha-
size creativity and problem-solving skills. Empirical studies in Chi-
na have explored teacher preparedness and the adoption of modern
frameworks, such as the Theory of Planned Behavior, to implement
STEAM education, shedding light on the associated challenges and
opportunities [42].
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The Application 0f the STEAM PBL Model in the MHE Curricu-
lum of PE Majors

This section takes a sports vocational college in Hubei as an ex-
ample, employing a class of sports training majors as an experimen-
tal class to implement the teaching organization process of STEAM
education. Another class of the same major and grade is taken as a
reference class to conduct the traditional teaching model. Figure 3
suggests the curriculum design model under the STEAM concept.
(Figure 3).
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Figure 3: Curriculum design model under the STEAM concept.

Teaching Preparation Stage

The design and adjustment of teaching content commence with
the teacher’s reorganization and alignment of instructional mate-
rials following the MoE'’s course content guidelines, supplement-
ed by practical pedagogical insights. The initial phase focuses on
imparting foundational knowledge and establishing a robust the-
oretical framework encompassing MH, psychological counseling,
manifestations of mental distress, and abnormal psychology. Tra-
ditional teaching methods are predominantly employed at this
stage. Subsequently, the instructional focus shifts towards facili-
tating self-awareness, personal development, and self-cultivation,
incorporating conventional “classroom teaching” approaches and
innovative “STEAM” teaching models. STEAM education fosters stu-
dents’ mental adaptability through avenues such as career planning,
skill development, psychological insights, emotional regulation,
interpersonal dynamics, romantic and sexual psychology, stress
management, coping with setbacks, life skills, and crisis interven-
tion [43]. Moreover, the allocation of teaching time adheres to MoE
guidelines, specifying that college-level MHE instruction should
span 32-36 hours. For instance, in a schedule of 36 total class hours
over 18 weeks with two hours per week, Section 1 introduces foun-
dational knowledge, establishing a basis for later sections. Section
2 sets comprehension objectives, dedicating four class hours to ex-
ploring consciousness and personality development, divided equal-
ly between teacher-led instruction and self-directed study. Section
3, comprising 28 class hours across seven sections (four hours
each), employs the STEAM education method to deliver its content.

Teaching Implementation Stage

Carefully crafted scenarios and strategically posed questions
form the cornerstone of the problem-oriented nature of STEAM
education, guaranteeing the seamless execution of teaching activ-
ities [44]. The formulation of high-quality problems is tailored to
the course’s educational objectives, aligns with students’ specific
learning contexts, and caters to their psychological needs, foster-
ing heightened engagement and enthusiasm for learning [45]. For
instance, within the “emotion management” module, teachers can
orchestrate scenarios that evoke specific emotions, encouraging
students to ask questions such as: “What emotions am I experienc-
ing?”, “How do emotions impact health?”, and “How can emotions
be effectively managed?” This question-driven approach perme-
ates the curriculum, providing a strong foundation for subsequent
teaching activities. This teaching method enhances students’ capac-
ity to pose incisive inquiries, enabling educators to collate insights
and facilitate group discussions. Organized into groups of seven to
eight individuals, students delve into textbooks and course materi-
als to address their queries, leveraging various resources such as
online platforms and literature [46]. Subsequently, classroom in-
struction incorporates interleaved teaching techniques to maintain
an appropriate level of cognitive challenge, ensuring students can
comprehend and analyze concepts effectively. Through this itera-
tive process, students’ autonomy in learning is comprehensively
bolstered.

During implementation, active discussions ensue, with each
group nominating a spokesperson to present the outcomes. Various
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demonstration formats are permissible, including psychological
dramas, group exercises, and other creative methods. The project’s
core concepts may be conveyed through mediums like PowerPoint
slides or speeches. Following these presentations, interactive ques-
tioning sessions involving teachers and fellow team members fos-
ter critical thinking, communication skills, and expressive abilities
among students. Simultaneously, this dynamic exchange enables
educators to promptly identify and address any challenges or un-
certainties arising [47].

Upon conclusion, the teacher conducts a comprehensive eval-
uation of the teaching process, supplementing unresolved issues,
emphasizing key insights, and aiding students in constructing a ro-
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bust theoretical framework. A well-structured curriculum evalua-
tion system significantly influences students’ MHE curriculum, with
STEAM education offering enhancements to traditional evaluation
methodologies. Following the introduction of the proposed STEAM
PBL model, notable improvements are observed, with a 60% en-
hancement in overall classroom performance, alongside a 5% in-
crease in attendance, 30% in STEAM education participation, 15%
in group discussions, and 10% in supplemental inquiries. These
advancements highlight the dual motivation for individual and col-
lective progress, underscoring the experiential and participatory
nature of the MHE program. The process of project activities is pre-
sented in (Figure 4).
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Figure 4: Process of project activities.

Teaching Reflection Stage: In the stage of teaching reflection,
teachers’ reflections should be re-examined and reconsidered from
the aspects of teaching ideas, strategies, methods, and contents.
Education projects have several characteristics related to STEAM,
namely a highly interdisciplinary and creative nature. Meanwhile,
teachers should pay attention to students’ perception of science
and their participation in scientific subjects in teaching (Domenici,
2022) [48]. In STEAM education, teachers should enter the class-
room, communicate closely with students, understand students’
views through listening and observation, and master their learning
dynamics.

Results and Discussion

Analysis Of the Application Effect of the STEAM PBL Model in
the MHE Curriculum for PE Majors

Several beneficial outcomes can be attained by incorporat-
ing STEAM courses into the MHE curriculum for PE majors. This
integrated approach not only fosters comprehension and skill
acquisition in physical movement but also cultivates creativity,
problem-solving abilities, and teamwork skills. By implementing
the STEAM teaching method, students are allowed to amalgamate
sports with knowledge from the arts, science, technology, and engi-
neering domains. Consequently, students can develop a more holis-
tic understanding of PE and MH, and enhance their overall literacy,
thereby promoting comprehensive development.

The Improvement of Students’ Interest in Learning: Hu-
manistic learning theory emphasizes the self-actualization and
advancement of individuals, positing that intrinsic motivation and
personal growth are the primary drivers of learning. This theory
highlights the significance of individuals’ self-concept, self-esteem,
and self-actualization, advocating for student-centered education
that prioritizes students’ personalities and requirements, and pro-
viding a nurturing learning environment. The STEAM course has
the potential to invigorate students’ interest in learning. An inves-
tigation conducted on experimental and control groups revealed
that implementing the STEAM course in the experimental groups,
68% of students exhibited a keen interest in PE classes. However,
in the control groups, only 42% of students demonstrated similar
enthusiasm. Notably, students participating in STEAM courses ex-
hibited markedly higher enthusiasm for PE classes, highlighting
the substantial positive impact of STEAM on students’ engagement
with PE.

Promotion of Students’ Comprehensive Development:
Drawing from the multiple intelligences learning theory, human in-
telligence is multifaceted. Rather, each individual possesses several
intelligences, including linguistic, rhythmic, mathematical, spatial,
kinesthetic, introspective, and interpersonal intelligence. The the-
ory highlights the diversity of intelligence potential among learn-
ers, necessitating educators to consider the interconnection and
stimulation of multiple intelligences when designing instructional
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strategies, thereby fostering teaching conditions and environments
conducive to holistic development. STEAM teaching represents
an innovative, integrated teaching method that combines science,
technology, engineering, arts, and mathematics, offering students
a more varied learning experience. In STEAM teaching, students
not only explore the mysteries of science and technology but also
deepen their understanding and insight into knowledge through
artistic expressions. This teaching method emphasizes cultivating
students’ creativity, problem-solving abilities, and spirit of team-
work. Through sports, students can improve their physical fitness,
while in interdisciplinary STEAM learning, they can also integrate
sports with science, technology, engineering, and the arts, fostering
well-rounded literacy. For example, students can understand engi-
neering principles by designing sports equipment, analyzing sports
data using mathematical knowledge, and expressing the beauty of
sports through art, thereby stimulating students’ interest and en-
thusiasm for these disciplines. STEAM teaching is not just about im-
parting knowledge but also about cultivating students’ comprehen-
sive abilities. By integrating knowledge from diverse disciplines,
students can develop themselves more comprehensively, becoming
future leaders and creators with innovative spirit and comprehen-
sive literacy.

Good Teaching Effect: In terms of knowledge acquisition, the
final exam’s total score averages 89.81 * 3.68 for the experimen-
tal class, compared to 82.82 * 3.49 for the reference class. Notably,
students in the experimental class excel in theoretical knowledge.
Regarding skill development, the experimental class demonstrates
proficiency in learning progression, communication, problem-solv-
ing, interpersonal relations, and other competencies, all nurtured
through the STEAM education model. Teachers play a pivotal role in
meticulously observing and evaluating students’ diverse skills with-
in the STEAM framework. Conversely, the reference class shows
limited development in these areas, highlighting a deficiency in
effective assessment methods. Emotionally, students in the exper-
imental class exhibit close relationships with teachers and peers,
fostering abundant interactions within and outside the classroom.
The discussions are highly focused, making it easier to cultivate col-
lective SoR and honor. Conversely, the reference class experiences
fragmented discussions, hindering the formation of a cohesive col-
lective environment conducive to unity and mutual assistance [49].

High Evaluation of Teaching Satisfaction: Attendance rates
and positive curriculum evaluations are notably higher in the ex-
perimental class, with teaching satisfaction reaching 98.26%. This
is primarily attributed to STEAM education’s efficacy in stimulating
student interest, leading to active participation in learning. By ad-
dressing individual needs, STEAM provides a platform for students
to express concerns and gain recognition and support from peers
and instructors. Additionally, it enhances students’ self-awareness
by encouraging reflective feedback through student-teacher inter-
actions. This process promotes comprehensive self-assessment and
fosters a positive and fulfilling learning experience.

Fast Improvement of Teachers’ Teaching Ability: STEAM ed-
ucation demands that teachers guide, encourage, assist, evaluate,
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and manage students and their learning processes, thus challeng-
ing teachers’ theoretical acumen and pedagogical aptitude. Before
instruction, teachers must deeply comprehend the curriculum
content, contextualize it within societal realities, carefully curate
content, and design engaging problems. During lessons, teachers
observe and guide students’ autonomous learning, offer targeted
support for challenges, and objectively evaluate discussion out-
comes. Post-lesson, teachers scrutinize teaching methods, summa-
rize experiences, document challenges, and devise solutions, there-
by comprehensively enhancing their teaching proficiency through
iterative refinement [50].

Comparative Analysis of the Results Before and After the Appli-
cation of STEAM In the MHE Curriculum for PE Majors

Formulation of Questionnaire: To understand the changes in
MHE among PE students following the implementation of STEAM
courses in the MHE curriculum, this study develops a Survey Ques-
tionnaire on STEAM Course Implementation. The questionnaire
evaluates the effectiveness of applying STEAM courses to MHE for
PE students. The survey covers multiple dimensions, including
students’ basic information, course content, learning attitudes,
learning motivation, and knowledge acquisition in psychology and
kinesiology. The participants consist of PE undergraduates from a
university in Hubei. A total of 50 questionnaires were distributed,
all of which were completed and returned, resulting in a 100% re-
sponse rate. The questionnaire was divided into two parts: an eval-
uation of learning attitudes and course satisfaction, and an assess-
ment of knowledge acquisition.

This study selects vocational sports courses to represent “PE” as
the primary educational context, as such courses are more aligned
with actual professional demands, providing students with practi-
cal knowledge and skills. Particularly in PE education, students not
only need to master basic athletic skills but also develop competen-
cies such as teamwork, psychological adjustment, and professional
etiquette. The design of vocational sports courses allows students
to experience and address these challenges in realistic environ-
ments, preparing them for future careers in the sports industry.

The study is conducted at a sports vocational college in Hubei,
with results applicable to other types of CAUs, given the universal
adaptability of the core concepts and teaching methods of voca-
tional sports courses. Regardless of whether the students are from
PE majors or other disciplines, MHE and interdisciplinary learning
models, such as STEAM education, can have a positive impact on
improving students’ overall competencies. Therefore, although the
study is performed in a specific region and type of institution, the
insights and strategies derived from the study have broad applica-
bility nationwide. As the content of PE evolves alongside profes-
sional demands, there is a need to reconceptualize the “PE” title.
The scope should extend beyond simple athletic skills training to
encompass broader career development pathways, including MH,
team management, and teaching methods. Consequently, PE should
not only focus on athletic skill cultivation but also emphasize holis-
tic competency and professional capability enhancement.
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Data collection combines online and offline methods, with
questionnaires distributed via email and in printed format. Data
cleaning and processing are conducted using SPSS software. Quan-
titative analysis employs descriptive statistics, paired-sample
t-tests, and Analysis of Variance (ANOVA), while qualitative anal-
ysis involves thematic analysis of open-ended questions. The data
analysis procedures ensure the representativeness of the sample
and the accuracy of the results. Quantitative findings reveal signif-
icant improvements in the experimental group regarding learning
attitudes, motivation, and knowledge acquisition in psychology
and kinesiology (p < 0.01). For instance, students’ course enjoy-
ment increased from a mean of 3.12 to 4.15 after implementing
the STEAM course, while their learning motivation rose from 3.29
to 4.05, indicating the course effectively stimulated their interest
and engagement. Additionally, students significantly improve their
mastery of psychological and kinesiological knowledge. An analysis
of the Survey Questionnaire on STEAM Course Implementation re-
sults demonstrates that STEAM courses significantly enhance MHE
outcomes for PE students. Students’ learning attitudes, motivation,
and knowledge in psychology and kinesiology exhibit notable im-
provement, and overall course satisfaction is high. These findings
provide robust support for further optimization of course design
and the broader promotion of STEAM courses.

Sample selection and distribution: The survey selects 50 stu-
dents as the sample, with a 100% response rate, indicating effective
questionnaire administration. However, the small sample size may
limit the generalizability of the results. Additionally, the sample se-
lection focuses solely on students’ perspectives, excluding teachers
and other related groups, which compromises the comprehensive-

Table 2: Preparation of the questionnaire.
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ness of the findings. Future studies are recommended to expand the
sample scope and balance participation across different groups to
more holistically reflect the overall impact of STEAM courses.

Questionnaire design and instrument validation: The question-
naire is structured into three parts: basic information, learning atti-
tudes and emotions, and knowledge acquisition. Primary indicators
are further refined into secondary indicators, covering both in-class
and extracurricular learning content in PE and psychology, with a
clear logical framework. Calculation of sample size: The question-
naire design does not specify the basis for calculating the sample
size. While the 50-sample size is suitable for exploratory research,
it may lack statistical power for quantitative analyses, especially
when effective sample sizes decrease after data segmentation. It
is recommended that future studies incorporate statistical power
analysis (e.g., Cohen’s d or G*Power) to calculate an appropriate
sample size, thus enhancing the statistical robustness of conclu-
sions.

Data application and statistical analysis: The analysis pri-
marily relies on descriptive statistics, such as reporting that 91%
of students indicate increased course satisfaction. However, no
paired-sample t-tests or ANOVA are performed to verify the statis-
tical significance of the changes, leaving a gap in deeper statistical
support. Future research could employ more advanced inferential
statistical methods to examine the specific effects of course imple-
mentation on learning attitudes and knowledge acquisition. Addi-
tionally, incorporating open-ended questions could provide quali-
tative data, offering rich feedback for further course optimization.
Table 2 shows the questionnaire-related information.

Level-I Index

Level-II Index

Specific Questionnaire Contents

Essential information

Student and teacher

Students’ gender and age

Curriculum and classroom

Requirements and expectations for conducting
STEAM course

Development of sports activities and MHE
activities

Learning attitude and learning emotion

Students’ attitude

Do you like sports? What is the specific reason?

Learning motivation

The willingness to actively study sports MHE

Fundamentals of PE and psychology

Sports knowledge involved in class

Psychological knowledge and kinematics knowl-
edge

knowledge

Relevant knowledge of extracurricular extension

Psychological works

Evaluation of Learning Attitude and Curriculum Satisfac-
tion: In Figure 5, following the exercise, the number of students
expressing a strong affinity towards the activity notably increased,
with 35 students stating “I like it very much” or “I like it.” Converse-
ly, three students rated their experience as “average” due to diffi-
culties integrating into the group dynamics. Thus, group project ini-
tiatives should cater to individual differences and facilitate group
exchanges. Overall, there is a significant enhancement in students’

fondness for PE post-activity, accounting for 91% of the class (Fig-
ure 5). Regarding the evaluation of learning attitude, a comparison
of pre-test and post-test average data revealed that students en-
gaged in STEAM showed greater willingness to prepare for class.
They actively participated in classroom activities and extended the
impact of teaching beyond the confines of the classroom. Figure 6
compares students’ learning attitudes before and after the experi-
ment (Figure 6).
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Figure 6: Comparison of students’ learni

ng attitudes before and after the experiment

Assessment of Knowledge Mastery: Mastering the principles
of knowledge is pivotal yet challenging within the course’s teach-
ing objectives. In Figure 7, many students exhibited a vague un-
derstanding and low accuracy in basic knowledge comprehension
before STEAM education. Following STEAM implementation, while

the difficulty of test questions increased, students demonstrated
higher accuracy, successfully meeting the elevated course objec-
tives. Consequently, students displayed improved comprehension
and application of classroom knowledge (Figure 7).
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Figure 7: Comparison of students’ knowledge before and after the experiment.
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Investigation of Learning Attitude and Motivation: As Table
3 shows, in terms of learning attitudes and motivation, the exper-
imental group exhibited significant improvement after the imple-
mentation of STEAM courses. Specifically, students’ liking for the
course (learning attitude) increased from a pre-implementation
mean of 3.12 to 4.15, with the SD decreasing from 0.75 to 0.56.
The t-value was 7.92, and the p-value was less than 0.01, indicating
that this change was statistically significant. Students’ interest and
recognition of the course greatly improved. Additionally, students’
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active learning motivation increased, with the mean rising from
3.29 to 4.05 and the SD dropping from 0.68 to 0.59. The t-value was
6.87, and the p-value was also less than 0.01, demonstrating that
the STEAM course enhanced students’ liking for the course and ef-
fectively stimulated their active interest in learning psychology and
sports science. Therefore, it can be concluded that implementing
the STEAM course remarkably boosts students’ learning motivation
and enthusiasm.

Table 3: Survey results on the learning attitude and motivation of PE majors before and after the implementation of STEAM courses.

Before The Implementa-
. A . . After The Implementa-
Learning Motivation/ tion of the Experimental . .
. tion of the Experimental T-Value P-Value
Attitude Group (Mean # Standard Group (Mean £SD)
Deviation (SD)) P *
Learning attitude (Like 3.1240.75 415056 7.92 <0.01
courses)
Learning motivation (Active 3.29+0.68 4.05 059 6.87 <0.01
learning)

Mastery of sports and psychology knowledge:

Table 4 suggests that, after the implementation of the STEAM
course, students demonstrated remarkable improvement in their
mastery of psychology and kinesiology knowledge. Specifically, the
mean scores for the knowledge increased from pre-implementation
levels of 3.28 and 3.21 to 4.06 and 3.95, respectively, with corre-
sponding reductions in SD, indicating more stable knowledge ac-

quisition. The t-values were 8.56 and 7.41, and the p-values were
both less than 0.01, confirming that these changes were statistically
significant. These findings suggest that the STEAM course can en-
hance students’ expertise in their respective fields and effectively
promote the integration and understanding of interdisciplinary
knowledge. This integration enables students to better combine
psychology and kinesiology knowledge in practice, thereby improv-
ing their overall interdisciplinary competence.

Table 4: Survey results on students” mastery of psychology and kinesiology knowledge before and after the implementation of

STEAM courses.
Before Implementation After Implementation
Mastery of knowledge (mean +SD) (mean * SD) t-Value p-Value
Mastery of psychology 3.28 £ 0.64 4.06 % 0.50 8.56 <0.01
knowledge
Mastery of kinesiology 3.21+0.70 3.95+0.62 7.41 <0.01
knowledge

Survey of Student Satisfaction with STEAM Courses:

The data in Table 5 shows that the vast majority of students ex-
pressed high satisfaction with the content, interactivity, and teach-
ing methods of the STEAM course. Specifically, satisfaction with
course content was 80%, while satisfaction with classroom inter-
activity and teaching methods reached 75% and 78%, respectively.
These results indicate that the teaching design of the STEAM course
has been widely recognized by students, particularly in terms of the

richness of course content and the engagement fostered through
classroom interaction. Meanwhile, students feel more aligned with
their interests and needs. Innovative teaching methods and inter-
activity can enhance students’ learning experience and spark their
enthusiasm and proactivity in learning. This positive feedback high-
lights that the course design of STEAM effectively meets students’
learning expectations and psychological needs, providing valuable
insights for the future promotion and refinement of similar courses.

Table 5: Survey results of student satisfaction with STEAM courses.

Satisfaction Item Satisfaction (%) Dissatisfied (%) Neutral (%)
Course content 80% 12% 8%
Classroom interactivity 75% 15% 10%
Teaching method 78% 10% 12%

According to the survey results, students’ liking for the STEAM
course increased significantly after its implementation, with the

number of students expressing liking rising from 18 to 35. Among
PE students, their appreciation for the STEAM course saw a sig-
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nificant increase. Regarding students’ active learning attitudes,
improvements were observed across five aspects: diligence, pro-
activity, autonomy, enthusiasm, and collaboration. After the imple-
mentation of the STEAM course, the number of students exhibiting
positive attitudes in each aspect increased noticeably. In terms of
knowledge acquisition, there were also substantial improvements
in all areas. For example, the proportion of students successfully
solving difficult test questions increased significantly, from 24% be-
fore implementation to 84% after implementation. These substan-
tial improvements further corroborate the positive impact of the
STEAM course. Additionally, after the implementation of the STEAM
course, students demonstrated remarkable improvements in learn-
ing attitudes and motivation. Their liking for the course increased
significantly, as evidenced by the rise in the mean score from 3.12 to
4.15. Students’ mastery of psychology and kinesiology knowledge
also showed notable improvement, with mean scores rising from
3.28 and 3.21 to 4.06 and 3.95, respectively. Furthermore, satisfac-
tion with course content reached 80%, underscoring the effective-
ness of the STEAM course in enhancing learning outcomes.

Based on the foregoing analysis, following STEAM PBL imple-
mentation, students exhibit a heightened recognition of the course,
with the PBL model effectively stimulating their learning interests.
It has fostered the development of design, behavior, social interac-
tion, and team cooperation skills, thus improving overall quality
and fulfilling pedagogical objectives. Survey results indicate that
post-application of the STEAM PBL model, students display im-
proved learning attitudes, increased satisfaction with PE courses,
and markedly enhanced knowledge mastery. This underscores the
substantially positive impact of the STEAM PBL model on students’
PE course development. Concurrently, this model markedly elevates
students’ learning engagement by incorporating interdisciplinary
knowledge such as science, technology, engineering, art, and math-
ematics into PBL, thus sparking curiosity and nurturing a thirst for
knowledge. Additionally, this teaching method supports students’
holistic development by fostering creativity, problem-solving skills,
and teamwork, while reinforcing their sports knowledge and com-
petencies. The teaching effectiveness of the STEAM PBL model is
commendable, as evidenced by the significant enhancement in
students’ comprehensive abilities and the generally high levels of
teaching satisfaction. Furthermore, owing to the distinctive nature
of this teaching method, teachers’ pedagogical acumen has rapidly
advanced throughout the teaching process, presenting them with
heightened professional challenges and a sense of accomplishment.

Conclusion

Interdisciplinary STEAM education, stemming from STEM, has
garnered significant attention in educational spheres, particularly
in China. Notably, relevant theories and practical applications have
steadily amassed experiences and are trending positively. Firstly,
China has achieved commendable teaching outcomes from cur-
riculum planning to frontline teenage education implementation.
Secondly, combining STEAM education with MHE for PE majors
has prompted the design of novel teaching plans and procedures.
Finally, a comparative analysis of data before and after the curric-
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ulum implementation reveals that the STEAM PBL model for PE
majors’ MHE effectively enhances students’ learning interests. This
model has nurtured students’ design, behavioral, social interaction,
and team cooperation abilities, thus enhancing overall quality and
fulfilling educational objectives. This study applies the STEAM PBL
model to the PE curriculum, positively impacting their MH develop-
ment and the PE domain. Primarily, this study expands the vision
and scope of PE beyond traditional skill training and physical im-
provement, focusing instead on MH cultivation and students’ com-
prehensive literacy. This broader educational paradigm shifts PE’s
focus towards students’ holistic development, enhancing teaching
quality and effectiveness. Subsequently, it offers a new adaptive
pathway for the MHE of PE majors by integrating STEAM into their
curriculum, thereby promoting their overall MH development. The
exploration provides more systematic and scientific guidance for
the MHE of PE majors, which helps improve the students’ psycho-
logical quality and MH level. Lastly, this study offers a new approach
for training sports professionals with comprehensive quality, en-
abling students to acquire interdisciplinary knowledge and skills,
and fostering innovation, problem-solving, and teamwork abilities.
Such comprehensive training aligns with contemporary talent de-
mands, offering broader opportunities for the professional devel-
opment of PE majors.

However, certain shortcomings need addressing.

1. Due to teaching environment constraints, this study lacks a
comparison between experimental and control groups, limit-
ing horizontal comparison of students’ knowledge and learn-
ing attitudes, along with questionnaire quantity and scope.

2. This study selects a PE college and focuses on cultivating stu-
dents’ abilities to ensure the STEAM PBL model’s smooth im-
plementation. It has advantages in curriculum and teaching
means, but this also leads to the lack of universality of the proj-
ect. Continuous supplementation of cases in future research is
imperative to enhance program universality.

3. Due to limited teaching experience, there is a misconception
regarding the comprehensive application of the STEAM con-
cept in practical application. This study has realized the com-
plexity of practical problems, leaving room for improvement in
design schemes in subsequent phases.
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