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Abstract
Purpose  Higher medical education has always been a major project in the fields of education and health, and 
therefore, the quality of education has received much attention. Learning engagement has emerged as a significant 
indicator of teaching quality, attracting considerable research attention. This study aims to explore the relationship 
between medical students’ learning engagement and their sense of school belonging, professional identity, and 
academic self-efficacy.

Methods  We conducted an online survey using convenience sampling method with 311 medical students. 
We employed Revised version of the Utrech Work Engagement Scale-Student (UWES-S), Chinese version of the 
Psychological Sense of School Membership (PSSM) scale, Academic Self-Efficacy Scale, and the questionnaire of 
college students’ speciality identity for evaluation. Network analysis was used to analyze the relationships among 
these factors.

Results  Medical students’ overall performance in school showed a positive trend. However, there is still room for 
improvement. In the network structure of learning engagement and its influencing factors, the “emotional” aspect 
of professional identity (EI = 1.11) was considered to be an important node with strong centrality. And “academic 
competence self-efficacy” aspect of academic self-efficacy (BEI = 0.72) was considered an important node with strong 
transitivity.

Conclusion  Deepening medical students’ emotional identification with their profession and enhancing their 
confidence in their academic abilities may improve their learning engagement and educational quality.

Keywords  Medical students, College students’ speciality identity, Psychological sense of school membership, 
Academic self-efficacy, Learning engagement, Network analysis
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Introduction
Higher medical education is intricately linked to both 
education and public welfare initiatives. It is respon-
sible for nurturing medical professionals and advancing 
medical education, while also playing a crucial role in the 
establishment of a “Healthy China” [1]. Consequently, the 
quality of higher medical education is under increased 
scrutiny as both education and healthcare, essential com-
ponents of public welfare, demand higher standards. 
Historically, efforts to enhance educational quality have 
focused predominantly on external resources such as 
hardware facilities, faculty strength, and teaching meth-
ods [2]. The emergence of educational theories, particu-
larly the “student-centered” approach, has elevated the 
significance of students’ agency in shaping learning out-
comes. The publication of the “Implementation Opin-
ions on the Construction of First-class Undergraduate 
Courses in 2019” represents a notable advancement in 
education research, notably integrating the concept of 
“student learning engagement” into national policy dis-
cussions [3]. Consequently, the issue of learning engage-
ment has garnered significant attention, given its close 
association with academic performance. It serves as a 
pivotal indicator and determinant in assessing the effec-
tiveness and quality of learning [4–6]. It is essential to 
study the learning engagement of medical students and 
its influencing factors.

Learning engagement
Learning engagement, a key factor tied to academic suc-
cess [4–7], is the positive, fulfilling state shown by stu-
dents during learning, marked by energy, devotion, and 
concentration [8]. Students who are more engaged get 
better grades and improve their personal and profes-
sional qualities [6, 7]. It assists teachers in understand-
ing and tailoring teaching to students’ abilities and helps 
schools foster a conducive learning environment. Influ-
ences on student engagement include external factors 
like school, sense of belonging, and relationships with 
teachers and peers, and internal factors like motiva-
tion, interest, self-efficacy, and identity [8–12]. Various 
research methods, such as questionnaires, interviews, 
and observations, have highlighted the impact of individ-
ual, family, and school factors on engagement. However, 
existing research mainly focuses on middle or regular 
college students, with less emphasis on the unique chal-
lenges faced by medical students, who often deal with 
heavy workloads and intense academic demands. Further 
study on factors affecting medical students’ engagement 
is vital for enhancing their academic outcomes.

Academic self-efficacy and learning engagement
Bandura’s theory of social learning underscores the sig-
nificance of self-efficacy and underscores the interplay 

among behavior, individual characteristics, and envi-
ronmental factors. Academic self-efficacy plays a cru-
cial role in driving learning engagement and academic 
achievement [13–16], serving as a key determinant of 
students’ success in various academic contexts [17, 18]. 
This concept pertains to individuals’ perceptions of their 
own capabilities to attain academic objectives [19], with 
previous accomplishments bolstering positive beliefs in 
their academic performance potential and consequently 
fostering increased engagement in learning activities and 
higher prospects for future success. Previous academic 
setbacks, low expectations, and assessments of academic 
capabilities can result in considerable personal fatigue 
[9]. Furthermore, research indicates that individuals with 
high academic self-efficacy demonstrate increased levels 
of innovation and participation in scientific endeavors 
[17], as well as heightened engagement in various modes 
of learning [20–23]. Additionally, it has been found that 
high academic self-efficacy can enhance innovation and 
scientific involvement [24, 25], and reduce the current 
state of academic and occupational burnout.

Psychological sense of school membership and learning 
engagement
According to Bandura, behavior, internal cognitive pro-
cesses, and the environment mutually influence one 
another, shaping an individual’s behavioral outcomes 
[26]. The educational environment plays a significant role 
in shaping the learning engagement of medical students, 
with schools being a primary source of influence. Conse-
quently, the assessment and acknowledgment of schools 
have a direct impact on students’ learning behaviors. Psy-
chological sense of school membership pertains to the 
degree to which students perceive acceptance, inclusion, 
respect, and support within the school setting [27, 28]. 
This has a positive effect on students’ mental health and 
learning behavior [29]. Drawing from Maslow’s hierarchy 
of needs theory, psychological sense of school member-
ship aligns with students’ foundational needs within the 
educational context, laying the groundwork for their 
academic development [30]. Studies have indicated that 
a strong psychological sense of school membership is 
associated with increased levels of learning engagement 
[27, 31, 32], academic achievement [33], academic self-
efficacy, and reduces academic fatigue [34]. This fac-
tor plays a significant role in shaping students’ learning 
behaviors. Specifically, an enhanced psychological sense 
of school membership in preclinical medical students has 
been linked to improved academic performance, while 
a decline in this sense is correlated with heightened lev-
els of learning fatigue. Improving students’ psychologi-
cal sense of belonging to their educational institution 
has been shown to be an effective strategy for mitigating 
school fatigue and enhancing academic achievement [35].
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College students’ speciality identity and learning 
engagement
The primary intrinsic determinants of medical students’ 
engagement in their studies are their attitudes and evalu-
ations towards their chosen field of study. Developing a 
strong sense of identification with their chosen field is 
crucial for the establishment of a professional identity 
[36]. Speciality identity, on the other hand, pertains to the 
emotional acceptance and recognition that learners expe-
rience after acquiring a comprehensive understanding of 
the subject matter they are studying. The development of 
specialty identity in medical students is characterized by 
positive external behaviors and a sense of appropriate-
ness, reflecting a process of emotional, attitudinal, and 
cognitive assimilation [37]. The relationship between 
specialty identity and career identity is particularly sig-
nificant for medical students, as they share similarities 
and intersecting influences. Consequently, the establish-
ment of a strong specialty identity not only influences 
the realization of potential and quality of education, but 
also impacts work performance and passion in the work-
place. The research indicates that speciality identity is 
closely related to learning engagement, academic perfor-
mance, and psychological sense of school membership 
[2]. Therefore, professional identification can be regarded 
as a pre-variable for learning engagement, integrating 
cognition, behavior, and emotion, which deserves further 
investigation.

Previous studies have primarily examined the impact 
of psychological sense of school membership, academic 
engagement, and academic self-efficacy on learning 
engagement using scale-based assessments. However, 
this scoring-based approach may have certain limita-
tions. Firstly, it is important to note that the reliance on 
scale scores restricts the comprehensive understanding 
of the influence of these factors.The proposed method 
may overlook the fine-grained relationships among 
dimensions within these psychological or educational 
constructs and blur the importance of different dimen-
sions [38, 39]. For example, learning engagement is a 
complex structure that integrates motivation, energy, 
and focus. However, research based on a holistic per-
spective neglects the pathways between psychological or 
educational constructs, which could serve as adjustable 
targets for enhancing learning engagement and instruc-
tional quality. Additionally, this approach assumes causal 
relationships among four variables, but in fact, all four 
variables can function as antecedent, mediator, and out-
come variables [21, 40, 41]. Therefore, it is possible that 
there is not a singular causal relationship among these 
four variables. By applying network analysis, the vari-
ables can be placed within a network structure to observe 
their relationships with each other. Thus, examining 
the network structure of the four variables at a granular 

level is crucial. In this study, network analysis method 
was employed to investigate the relationships among 
psychological sense of school membership, academic 
engagement, academic self-efficacy, and learning invest-
ment.The dimensions are unified in a network, aiming 
to explore key nodes for enhancing medical students’ 
learning engagement and providing evidence for effective 
methods to enhance learning engagement.

Methods
Participants
This study recruited participants through an online sur-
vey platform (www.wenjuan.com). This platform is a 
comprehensive online tool that supports multiple pub-
lication methods, including links and QR codes. Data is 
automatically stored in the background, and valid data 
can be filtered based on IP address and response time. 
Follow this link to go directly to the questionnaire page 
(https://www.wenjuan.com/s/UZBZJvv7SI/). A survey 
was conducted among 311 medical students from a cer-
tain medical university. Among them, there were 212 
male students and 99 female students.The median age of 
the participants was 20, with a range from 18 to 21. The 
majority of the students surveyed were in their second 
and third year (first-year students had a shorter period 
of time in the university and had less familiarity with the 
school, teachers, and peers, as well as a limited percep-
tion of their professional knowledge and skills; fifth-year 
students were already engaged in hospital internships, 
thus their experience of university life was not considered 
in the survey).

Research tools
Revised version of the utrech work engagement scale-student 
(UWES-S)
The scale used in this study is the revised version of 
the Utrecht Work Engagement Scale-Student (UWES-
S) developed by Li Xiying [42]. This version includes 
three aspects: motivation (referring to individuals’ lik-
ing for learning and being interested, understanding the 
significance of learning, and experiencing happiness), 
energy (referring to individuals being energetic, not eas-
ily fatigued in learning, and persisting), and focus (refer-
ring to individuals being fully concentrated on learning, 
reaching a state of self-forgetfulness). The questionnaire 
consists of 17 questions, using the Likert 7-point scoring 
method. In this method, a score of 1 represents “never,” 
and a score of 7 represents “always.” The higher the score, 
the higher the individual’s level of learning engagement. 
In this study, the Cronbach’s α coefficient for the scale 
was found to be 0.983, indicating high internal consis-
tency. Additionally, the three dimensions of the scale 
demonstrated good internal consistency with Cronbach’s 
α coefficients of 0.969, 0.973 and 0.969 respectively.

http://www.wenjuan.com
https://www.wenjuan.com/s/UZBZJvv7SI/
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Chinese version of the psychological sense of school 
membership (PSSM) scale
The Psychological Sense of School Membership (PSSM) 
Scale, which is a Chinese version of the scale translated 
and revised by scholars from Hong Kong, was utilized 
in this study [43]. The questionnaire encompasses two 
dimensions: a sense of belonging (including responsibil-
ity and pride in the school, positive teacher-student rela-
tionships, and good peer relationships) and a sense of 
resistance (feeling rejected or unrecognized by the school 
and its members). The questionnaire consists of 18 items 
and follows a standardized format. A Likert 6-point scor-
ing method was employed, where 1 point represents 
complete non-compliance and 6 points represent com-
plete compliance. A higher score indicates a stronger 
sense of belonging to the school. The Cronbach’s α coef-
ficient for the scale in this study was calculated as 0.848, 
demonstrating good internal consistency. The Cronbach’s 
α coefficients for the dimensions were 0.966 and 0.944, 
respectively.

Academic self-efficacy scale
The scale used in this study is an adapted version of the 
Academic Self-Efficacy Scale developed by Liang Yusong 
[44], The questionnaire consists of 22 items, measuring 
two dimensions: self-efficacy in learning ability (indi-
viduals’ judgment and confidence in their ability to suc-
cessfully complete their studies, achieve good grades, 
and avoid academic failure) and learning behavior self-
efficacy (individuals’ judgment and confidence in their 
ability to adopt specific learning methods to achieve 
learning goals). The Likert 4-point scale was used for 
the questionnaire.Scoring method: A score of 1 indicates 
complete inconsistency, while a score of 4 indicates com-
plete consistency. The higher the score, the higher the 
perceived academic self-efficacy. The Cronbach’s α value 
of the scale in this study was 0.961, indicating high inter-
nal consistency. The scale consists of twoThe Cronbach’s 

α coefficients for the dimensions were 0.970 and 0.918, 
respectively.

Questionnaire of college students’ speciality identity
The scale used in this study is the College Students’ Spe-
ciality Identity Scale developed by Qin Panbo [37]. It con-
sists of four dimensions: cognitive dimension (knowledge 
about the profession), affective dimension (liking for the 
profession), behavioral dimension (professional behav-
iors), and appropriateness dimension (degree of match 
between the profession and oneself ). The scale includes 
23 items, rated on the Likert 5-point scale, with 1 indi-
cating completely disagree and 5 indicating completely 
agree. Higher scores indicate stronger professional iden-
tification. The Cronbach’s α coefficient for the scale in 
this study was 0.980, and the Cronbach’s α coefficients for 
the four dimensions were 0.927, 0.962, 0.949, and 0.936, 
respectively.

Network analysis
The Gaussian graphical model (GGM) was employed 
to estimate this undirected network [45]. In this model, 
each dimension of the 4-questionnaire is treated as a 
node, and the partial correlation between two nodes is 
considered as an edge after statistically controlling for 
the influence of other nodes. The construction of the 
network involved nonparametric Spearman correlation, 
with regularization performed using the Least Abso-
lute Shrinkage and Selection Operator (LASSO) and 
Extended Bayesian Information Criterion (EBIC) meth-
ods [45, 46]. This study utilizes the R-package qgraph to 
construct and visualize networks. The R-package qgraph 
is employed to calculate the expected influence (EI) as a 
centrality index. EI values indicate the importance of a 
node in the entire network. The higher the EI value, the 
greater the influence of the node [47]. Bridge expected 
influence (BEI) is computed using the R-package net-
worktools to measure the expected influence of bridges. 
BEI serves as a centrality index for bridges. A higher BEI 
value indicates a higher risk of spreading from the cur-
rent community to other communities [48] (See Supple-
mentary Material 1 for details). In the current network, 
nodes are divided into four communities before analysis: 
psychological sense of school membership (2 nodes), 
learning engagement (3 nodes), students’ speciality iden-
tity (4 nodes), and academic self-efficacy (1 node).

Results
Overall situation of medical students’ psychological sense 
of school membership, speciality identity, academic self-
efficacy and learning engagement
The mean scores and standard deviations for each vari-
able are shown in Table  1. The average score for medi-
cal students’ psychological sense of school membership 

Table 1  Descriptive statistics and network analysis indicators for 
each dimension variable
dimension M ± SD EI BEI
A1:sense of belonging 4.63 ± 1.09 0.20 0.52
A2:sense of resistance 2.27 ± 1.32 -0.41 -0.09
B1:motivation 5.48 ± 1.32 1.01 0.51
B2:energy 4.96 ± 1.53 0.95 0.10
B3:focus 5.02 ± 1.41 1.02 0.37
C1:appropriateness 4.15 ± 0.75 0.76 0.17
C2:cognitive 4.17 ± 0.77 0.97 0.10
C3:behavioral 4.16 ± 0.79 1.01 0.16
C4:affective 4.03 ± 0.84 1.11 0.64
D1:self-efficacy in learning ability 3.18 ± 0.66 1.06 0.72
D2:learning behavior self-efficacy 2.98 ± 0.64 0.51 0.17
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was 4.38 ± 1.00. The average score for their speciality 
identity was 4.12 ± 0.74. The average score of academic 
self-efficacy is 3.08 ± 0.61. The average score for learning 
engagement was 5.16 ± 1.34. They were all higher than the 
corresponding theoretical average scores of 3, 2.5, 2, and 
3.5 respectively.

Network analysis of medical students’ psychological sense 
of school membership, speciality identity, academic self-
efficacy and learning engagement
According to Fig.  1, this network structure has charac-
teristics. First, among the 55 potential edges, there are 
34 edges that are non-zero. It included 4 negatively cor-
related edges and 30 positively correlated edges. And 
all 4 negative edges are related to resistance to school 
belonging. There are four distinct clusters within the 
network, suggesting different subgroups or patterns of 
relationships. Secondly, the strongest connections in the 
network appear in the “learning engagement” and “pro-
fessional identification” within the community. In “learn-
ing engagement”, “vigor” and “focus” have the strongest 
correlation (weight = 0.495). In “professional identifica-
tion”, “cognitive” and “behavioral"have a stronger correla-
tion (weight = 0.407). There are also strong connections 
across communities. “Emotional” in “professional iden-
tification” strongly associated with “academic self-effi-
cacy” and “ability self-efficacy” (weight = 0.334). “Sense 
of belonging” in “school belonging” strongly related to 
“motivation” in “learning engagement” (weight = 0.205). 
All edge weights are seen in Supplementary Table 1. 
The bootstrapped 95% CI was narrow, suggesting that 
the estimation of edge weights was accurate and stable 

(Supplementary Fig. 1). The bootstrapped difference test 
for edge weights is shown in Supplementary Fig. 2.

Importance of nodes is evaluated by their EI values in 
the network. As shown in Fig. 2a; Table 1, emotionality 
(EI = 1.11) and self-efficacy of learning ability (EI = 1.06) 
are relatively high, making them the most important 
central nodes. Moreover, the stability coefficient of EI 
(CS = 0.75) is high, indicating a stable estimation of EI (see 
Supplementary Fig. 3). The result of the bootstrapped dif-
ference test for node EI is shown in Supplementary Fig. 4. 
BEI values indicate the importance of nodes in transmit-
ting to other communities in the network. As shown in 
Fig.  2b; Table  1, self-efficacy (BEI = 0.72) and affectivity 
(BEI = 0.64) are relatively high, being key bridge nodes. 
Additionally, the stability coefficient of BEI (CS = 0.75) is 
high, indicating a stable estimation of BEI (see Supple-
mentary Fig. 5). The result of the bootstrapped difference 
test for node BEI is shown in Supplementary Fig. 6.

(a)	Expected influence (EI).
(b)	Bridge expected influence (BEI).

Discussion
The research status of students’ learning engagement and 
its influencing factors
Medical students exhibit positive perceptions and behav-
iors in school, consistent with previous research findings 
[2]. Specifically, medical students have a strong sense of 
belonging to their school, indicating their acceptance and 
satisfaction with the institution. They generally have a 
high level of identification with their chosen major, with 

Fig. 1  The network structure diagram of medical students’ psychological sense of school membership, speciality identity, academic self-efficacy and 
learning engagement
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the highest cognitive identification and lowest affective 
identification. This suggests that while medical students 
have a good understanding of their chosen field, they may 
have lower emotional engagement, possibly due to aca-
demic pressure and related emotions. Medical students 
are confident in completing their studies, with higher 
self-efficacy in learning ability and lower self-efficacy in 
learning behavior. This indicates that medical students 
have a positive and objective evaluation of their own 
learning ability, but lack confidence in adopting effective 
methods to achieve learning goals. The above results are 
similar to those of previous studies [49, 50]. The perfor-
mance of Chinese college students in speciality identity, 
psychological sense of school membership and academic 
self-efficacy is above average. Lastly, medical students 
generally exhibit a positive and engaged attitude towards 
learning, although they may have slightly lower motiva-
tion, energy, and focus. But the results are different from 
those of previous studies. Researchers believe that the 
phenomenon of insufficient learning engagement is com-
mon among Chinese college students, especially among 
vocational nursing students [49, 51–53]. This may have 
something to do with the difference in major. Medical 
undergraduates have heavy academic tasks and many 
assessments. In order to meet the assessment standards, 
medical students have to increase their learning engage-
ment to improve their academic performance.

Important nodes in network analysis: emotion and ability 
self-efficacy
Network analysis reveals the relationships between 
dimensions of the four variables. The most important 
among them are the values of EI and BEI in the network. 

In the current network, the highest EI and BEI values are 
found in “Emotion” in the dimension of “Professional 
Identity” and “Ability Self-efficacy” in the dimension of 
“Academic Self-efficacy”.

Firstly, professional identity is frequently in positive 
correlation with learning engagement [54, 55]. Espe-
cially in the majors of medicine or education, the positive 
role of professional identity in learning engagement is 
extremely important [56]. Some studies suggest that pro-
fessional identity refers to the acceptance and recognition 
of the learned courses from the learner’s heart, which 
is transformed into external behavioral motivation. It is 
a process of gradual transfer of emotions, attitudes, and 
even cognitions [54, 57]. Therefore, particular attention 
is paid to the positive prediction of emotional identity in 
professional identity on learning engagement, and this 
is consistent with the results of this study. Social and 
Emotional Learning (SEL) emphasizes the importance of 
emotions in education and recognizes the interconnec-
tion between cognition and emotions [58]. Therefore, a 
large body of research has shown the impact of SEL on 
students’ academic achievement, and it has been proven 
to be a predictive factor for students’ success in school 
[58–60]. Therefore, within the dimension of Professional 
Identity, emotion plays a significant role in influencing 
cognition and behavior. The social and emotional learn-
ing also contributes to students’ attention regulation and 
reshaping of learning behavior. In this network, emotion 
serves as a highly influential node, which can affect the 
nodes of focus, behavior, and self-efficacy, consequently 
influencing learning engagement, professional identifica-
tion, and academic self-efficacy. In addition to the direct 
impact of professional identity (especially emotional 

Fig. 2  The expected influence and bridge expected influence of each node in the present network (raw value)
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identity) on learning engagement [61, 62], there is also an 
indirect impact, mainly mediated by self-efficacy [49, 50, 
63].

Secondly, the theory of self-efficacy suggests that self-
efficacy regulates the relationship between learning 
goals and learning behavior, serving as a determinant of 
learning behavior [64]. Academic self-efficacy refers to 
individuals’ subjective judgment of their own learning 
abilities, which primarily functions to regulate and con-
trol learning behavior, thereby influencing learning out-
comes [49–51]. High academic self-efficacy students are 
more likely to select challenging learning tasks persist 
in completing them with confidence, achieving positive 
results [65–67]. And in this process, they exhibit cour-
age in facing challenging learning tasks, demonstrating 
resilience and a proper understanding of their abilities. 
They are not easily discouraged by setbacks and remain 
confident in overcoming obstacles, leading to progress 
and success in their academic endeavors [68]. Students 
with high academic self-efficacy attribute success to their 
own high abilities and failure to insufficient effort. As a 
result, they do not experience negative academic emo-
tions such as inferiority. With a positive mindset, they 
approach every academic progress and failure, learning 
from their experiences and continuously striving for bet-
ter academic performance [64, 69]. Therefore, academic 
self-efficacy plays an important role in the network, with 
strong transmission ability to various aspects such as 
emotions, behavior, and cognition, ultimately influencing 
learning engagement. However, researchers have not car-
ried out separate studies on the two distinct dimensions 
of academic self-efficacy. This study reveals that academic 
ability self-efficacy has stronger transmissibility than aca-
demic behavior self-efficacy and can impact other com-
munities (professional identity, sense of belonging, and 
learning engagement) within the current network. This 
could be because academic ability self-efficacy is the 
recognition of and self-confidence in one’s own abilities, 
thereby stimulating greater enthusiasm and interest in 
learning engagement [68]. Moreover, the positive feed-
back in learning and the recognition of one’s major lead 
to the continuous improvement of one’s abilities during 
the learning process, and the stronger the self-identity 
becomes [70].

Limitations
Although this study has obtained some results and 
implications, there are still some limitations. First of 
all, although the educational and psychological con-
structs measured in this paper are students’ subjective 
feelings, we have to admit that self-reported measure-
ment methods may bring some biases, such as social 
approval effects. In the follow-up study, we can consider 
the objective indicators such as academic performance 

and other evaluation methods to determine the relation-
ship between medical students’ learning engagement 
and its influencing factors. Secondly, this paper adopts 
cross-sectional data, which may not capture the long-
term change and development trend of students, nor 
can it accurately infer the directional relationship in the 
network. Tracking students and recording data could be 
considered in the future to achieve richer results. Last 
but not least, this sample selected medical students from 
the first to the fourth year. Medical students in differ-
ent grades may face different pressures of study and life, 
professional knowledge and clinical experience, which 
may affect the research results. Moreover, the non-
inclusion of students in other grades or other types of 
medical education (such as graduate students, advanced 
students, etc.) limits the generalization of the findings 
in the broader field of medical education. Future studies 
can include more types of medical students and expand 
the sample size, respectively discuss the learning input 
of medical students at each stage and its influencing fac-
tors, and determine better and more accurate methods to 
promote the learning input of medical students, so as to 
improve the quality of higher medical education.

Conclusion and recommendations
In conclusion, medical students exhibit predominantly 
positive attitudes and behaviors within their academic 
environment, yet there remains substantial room for 
improvement. Within the network of learning engage-
ment factors, “affective” in college students’ speciality 
identity is the node with the greatest expected impact 
in the entire network, and “self-efficacy in learning abil-
ity” in academic self-efficacy is the node with the greatest 
expected bridge impact (transmissibility) in the network. 
Both of them are the target goals that affect medical stu-
dents’ learning engagement and important elements for 
academic performance emerge as. Consequently, tar-
geting these domains could enhance medical students’ 
learning engagement, ultimately contributing to the over-
all quality of education.

Deepening medical students’ identification with their 
own profession from an emotional perspective. Medical 
students have already understood the medical profession 
and future career prospects from the aspects of cogni-
tion and behavior. However, the degree of identification 
with this profession is influenced by academic pressure, 
responsibility risks, public opinion, and the potential 
doctor-patient relationship. Therefore, it is necessary to 
strengthen the cultivation of humanistic spirit for medi-
cal students in the new era, and pay attention to the fol-
lowing cultivation methods:

1)	 Clarify the purpose of traditional medical education, 
strengthen the guidance of medical students’ 
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professional thoughts, reduce anxiety and panic 
about future employment positions, and further 
enhance medical students’ sense of professional 
identity.

2)	 Increase the cultivation of high-level medical and 
health talents. The process from medical students 
to medical professionals requires a long-term 
cultivation process. Only with further development 
of incentive systems and improvement of teaching 
quality can medical students have greater learning 
motivation and professional identity.

3)	 Create a good school atmosphere, improve medical 
students’ favorable impression and identification 
with the school and profession from internal and 
external conditions.

Improving academic self-efficacy is instrumental in fos-
tering deeper engagement in learning among medical 
students. To enhance their academic self-efficacy, the fol-
lowing strategies can be employed:

1)	 Increase direct experiences of success: Educators 
should progressively escalate the difficulty of learning 
tasks to afford students more opportunities for 
successful outcomes.

2)	 Facilitate vicarious experiences: Teachers can model 
effective practices or showcase successful student 
role models, allowing medical learners to relate to 
similar success and failure scenarios, which in turn 
influences their self-efficacy.

3)	 Strengthen social support: Encouragement, trust, 
and backing from teachers, family, friends, and 
peers contribute to a student’s belief in their ability 
to overcome challenges, thereby prompting greater 
effort in tackling demanding academic tasks.

4)	 Cultivate positive emotions: Given the reciprocal 
relationship between emotions and self-efficacy, 
cultivating positive emotions enhances motivation, 
learning efficiency, and outcomes, fostering 
confidence. This can be achieved by promoting 
a supportive learning environment, providing 
constructive feedback, and maintaining harmonious 
teacher-student relationships.

These approaches, grounded in Bandura’s self-efficacy 
theory, maybe helpful for enhancing the academic per-
formance and dedication of medical students.

Based on our analysis, we have identified affective and 
academic self-efficacy as pivotal elements in the con-
struct of college students’ speciality identity, psychologi-
cal sense of school membership, academic self-efficacy, 
and academic engagement. Focusing on the cultivation 
of humanistic spirit among medical students and the 
enhancement of their academic self-efficacy, particularly 

targeting professional identity, can lead to a student-
centered approach that promotes increased academic 
investment and improved academic performance. Such 
an approach is instrumental in augmenting the over-
all quality of medical education, thereby solidifying the 
foundation for the development of competent medical 
professionals.
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