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Abstract
Background  Professional commitment of nursing students is closely related to the stability of the nursing team. 
Personality traits and metacognition may be related to professional commitment. We investigate the association 
between Big Five personality, metacognition, and professional commitment among nursing students, and further 
explore whether Big Five personality modifies the association between metacognition and professional commitment.

Methods  From December 2023 to January 2024, a cross-sectional study was conducted among 3631 nursing 
students from 17 universities in China through the online platform Sojump.com by cluster sampling method and 
using the general information questionnaire, BFI-44 (Big Five Inventory 44) scale, metacognition scale and professional 
commitment scale to investigate their demographic data, personality traits, level of metacognition and level of 
professional commitment. Latent profile analysis was employed to identify optimal categories of personality traits. 
Multivariate logistic regression was used to analyze the association between the personality traits and professional 
commitment, as well as metacognition and professional commitment in all participants and participants with 
different personality traits subgroups, adjusting for potential covariates. Furthermore, the potential mediating role of 
metacognition between personality traits and professional commitment was also investigated.

Results  Three distinct personality traits were identified: sensitive-negative personality (65.2%), ordinary personality 
(26.6%), and open-positive personality (8.2%). Compared with nursing students with sensitive-negative personality, 
nursing students with ordinary personality and open-positive personality were associated with professional 
commitment, respectively [OR (95% CI): 7.01 (5.99–8.20), 21.09 (15.43–28.83)]. The p value for trend of personality and 
professional commitment was < 0.001. Metacognition was associated with professional commitment [OR (95% CI): 
5.95 (5.20–6.81); p < 0.001]. Personality traits could modify the association between metacognition and professional 
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Introduction
Global healthcare systems are facing a significant chal-
lenge due to the persistent scarcity of nursing personnel, 
which is further exacerbated by the growing demand for 
nursing care. In order to achieve the Sustainable Devel-
opment Goal 3 on health and well-being, it has been 
estimated by the World Health Organization that an 
additional 9 million nurses and midwives will be required 
worldwide by 2030 [1]. The concept of professional com-
mitment is derived from organizational commitment, 
which is a perception formed after recognition of the 
goals and values of the organization. Nursing profes-
sional commitment pertains to the positive evaluation 
and acknowledgment of nurses’ or nursing students’ pro-
fessional worth within the field of nursing, sense of duty 
towards work, inclination to engage in job-related activi-
ties, and aspiration for career advancement [2, 3]. Nurs-
ing students play a crucial role in ensuring the availability 
of skilled nursing professionals, significantly impacting 
the unity within nursing teams and advancements in 
nursing. A notable association exists between the level of 
professional commitment exhibited by nursing students 
and that demonstrated by registered nurses [4]. More-
over, the professional commitment of nurses is nega-
tively correlated with turnover intention [5, 6]. Therefore, 
enhancing the professional commitment of nursing stu-
dents holds significant importance to enhance the influx 
of newly registered nurses, retain skilled nursing profes-
sionals, and mitigate the scarcity of healthcare staff in the 
field.

Based on the five-factor model, extraversion, agree-
ableness, conscientiousness, neuroticism, and openness 
are considered as the fundamental dimensions [7]. A 
study revealed that the students with better personality 
traits had higher professional commitment during the 
nursing period and after becoming nurses [4]. Neuroti-
cism was negatively correlated with professional commit-
ment of nursing students, while extraversion, openness, 
agreeableness and conscientiousness were significantly 
positively correlated with professional commitment [8]. 
Metacognition refers to the awareness of one’s cognitive 
processes and the skill to regulate them [9]. For medical 
workers, job burnout is significantly negatively correlated 
with professional commitment [10]. College students’ 
metacognition is a kind of ability to perceive, understand, 

supervise, manage, and control their thinking process 
and cognitive activities [11]. Professional commitment is 
a predictor of learning burnout in clinical medical under-
graduates [12]. A previous study has shown that exces-
sive cognitive burden may lead to burnout [13], therefore, 
for medical staff and medical students, metacognition 
may be related to professional commitment. In addi-
tion, a previous study has shown that Big Five personality 
traits are related to metacognition in adolescent students, 
except neuroticism, which was negatively correlated with 
metacognitive scores, extraversion, openness, agreeable-
ness, and conscientiousness were significantly positively 
correlated with metacognitive scores [14]. Therefore, 
there may be a correlation between big five personal-
ity traits, metacognition and professional commitment 
of nursing students. However, more research is needed 
to clarify the relationship among them. In addition, for 
nursing students, individual personality traits should be 
the combination of different personality traits. There-
fore, latent profile analysis (LPA) can be used as a suitable 
method to identify and characterize individual unique 
personality traits.

Therefore, we conducted an observational study to 
assess the categorization of Big Five personality traits 
among 3915 nursing students and investigate the asso-
ciation of personality traits and metacognition with 
professional commitment. We also examined the asso-
ciation of metacognition with professional commitment 
by personality trait subgroups. Additionally, we explored 
how metacognition acts as a mediator between Big Five 
personality traits and professional commitment. The 
ultimate goal is to enhance the level of professional com-
mitment among nursing students thereby contributing 
towards the stability and reinforcement of the nursing 
team.

Materials and methods
Study design and participants
A cross-sectional design was used to collect data from 
December 2023 to January 2024. We recruited full-time 
nursing students from 17 schools in the eastern, central, 
and western regions of China, spanning across 7 prov-
inces. Cluster sampling method was used in this study. 
The specific inclusion and exclusion criteria are as fol-
lows: Inclusion criteria: (i) full-time nursing students; 

commitment (pinteraction = 0.009). The mediating role of metacognition between Big Five personality and professional 
commitment has also been verified.

Conclusions  Personality traits and metacognition of nursing students need to be paid attention to, and interventions 
based on metacognition may help nursing students with different personality traits to improve their professional 
commitment level.
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(ii) voluntarily participate in this study. Exclusion crite-
ria: nursing students who (i) changed majors halfway; 
(ii) were on leave or rest during the survey. PASS 15 was 
used to calculate the sample size, with α = 0.05, standard 
deviation of 14.72 according to the previous related study 
[15], and the confidence interval precision of 0.55. We 
calculated that 2752 participants were needed, consid-
ering 20% invalid questionnaires, and the final sample 
size was 3440. A total of 3,631 patients were ultimately 
included in this study. The study was conducted in accor-
dance with the principles of the Declaration of Helsinki. 
The study was ethically approved by the Ethics Commit-
tee of Soochow University (SUDA20240502H01).

Demographic characteristics
A standardized questionnaire was employed to gather 
the participants’ demographic information, encompass-
ing age, gender, district, and satisfaction with clinical 
nursing experience, nation and grade. Before testing, 
informed consent was obtained from the school super-
intendent, then clear explanations and instructions of 
the questionnaire were provided to the nursing students, 
and an anonymous survey was used to request truthful 
responses from the nursing students, and informed con-
sent was obtained from the participants.

Measurements of big five personality, metacognition, and 
professional commitment
We described the number of items for each dimension 
of Big Five personality, metacognition, and professional 
commitment, as well as the mean and total scores for 
each dimension. The composite scores for the study vari-
ables are shown in Supplementary Table 1.

This study used the professional commitment scale 
developed and revised by Lu, which is often used to 
examine the level of professional commitment of nurses 
and nursing students [16, 17]. The scale includes 3 
dimensions: 9 items of willingness to make an effort, 8 
items of maintaining membership, and 6 items of belief in 
goals and values. Each item was assessed on a Likert scale 
ranging from 1 (extremely uncertain) to 5 (pretty cer-
tain). The Cronbach’s alpha coefficients of the scale was 
0.908. The total score of professional commitment is the 
sum of the scores of the three dimensions, ranging from 
23 to 115 (items 10–17 are reverse-coded). Higher score 
represents a higher level of professional commitment.

The Big Five Inventory was constructed in 1991 by 
psychologists from the University of California [18], and 
subsequently developed into a widely used personality 
model. The BFI-44 (Big Five Inventory 44) scale includes 
44 items in 5 dimensions: extraversion (8 items), agree-
ableness (9 items), conscientiousness (9 items), neuroti-
cism (8 items) and openness (10 items). Each item was 
evaluated on a five-point Likert scale ranging from 1 

(strongly disagree) to 5 (strongly agree). A higher score 
on each dimension indicates a stronger tendency toward 
the corresponding personality trait. The Chinese-lan-
guage BFI-44 was used to measure the personality traits 
of nursing students in this study [19]. The Cronbach’s 
alpha coefficients of the scale was 0.946.

The questionnaire on the metacognition of students 
was used to assess nursing students’ metacognition [11]. 
The scale contains 24 items across four dimensions: 
metacognitive planning (7 items), metacognitive moni-
toring (6 items), metacognitive regulating (6 items), and 
metacognitive evaluating (5 items). Participants were 
asked to rate each item on a 5-point Likert scale rang-
ing from 1 (never) to 5 (always). Nursing students with 
higher scores demonstrate superior metacognition. The 
Cronbach’s coefficient of the scale was 0.984.

Data collection
Data were collected using Sojump.com (Questionnaire 
Star, which is a professional online questionnaire survey, 
evaluation and voting platform). Nursing students were 
provided with the URL link to access the survey. The 
coinvestigators assessed participant eligibility and shared 
the survey link through WeChat, an instant messaging 
application in China. The online survey was structured 
into three parts: the initial section presented an overview 
of the study’s goals, followed by a consent acquisition 
section, and finally, a survey administration section.

Statistical analysis
The data were analyzed using SAS 9.4, Mplus 8.3 and 
SPSS 26.0. Continuous variables were transformed into 
categorical variables, described as frequencies and per-
centages. LPA was used to identify personality traits in 
different categories, and fit indices were calculated sepa-
rately from categories 1–6. The fitting indices used were 
Akaike Information Criterion (AIC), Bayesian Informa-
tion Criterion (BIC), adjusted BIC (aBIC), Lo-Mendell-
Rubin likelihood Test (LMRT), Bootstrapped Likelihood 
Ratio Test (BLRT) value, and entropy. Smaller AIC, BIC, 
and aBIC indicate a good fit, while entropy values greater 
than 0.8 indicate a classification accuracy of more than 
90%. After selecting the best number of personality cat-
egories, the median was used to divide metacognition 
into low and high levels, and the tertiles were used to 
divide professional commitment into low, medium, and 
high levels. Multivariate logistic regression was used to 
analyze the association between the Big Five personality 
and professional commitment, as well as metacognition 
and professional commitment. Covariates in the adjusted 
model included sex, age, region, nation, grade, and sat-
isfaction. The interaction between personality and meta-
cognition was explored, followed by subgroup analysis 
with different personality traits. Pearson’s correlation was 
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used to analyze the relationship between two continu-
ous variables (total or dimension score of each scale). To 
further explore the mediating effect of metacognition, 
Mplus 8.3 was utilized to conduct the Bootstrapping test 
(5000 times) to verify the mediating model of metacogni-
tion (continuous variables) on Big Five personality traits 
(continuous variables and categorical variables) and pro-
fessional commitment (continuous variables) of nursing 
students. p < 0.05 (two-tailed) was considered statistically 
significant.

Results
Demographic characteristics
A total of 3915 questionnaires were collected in this 
study, out of which 3631 questionnaires were deemed 
valid. The achieved response rate was 92.7%. Most nurs-
ing students were female (84.0%), aged between 19 and 
20 years (55.6%), freshman (48.8%), Han nationality 
(94.7%), from the central and western regions (62.9%), 
and were uncertain about clinical satisfaction (54.1%). 
The professional commitment scores of nursing students 
with demographic characteristics are shown in Table 1.

The association of big five personality and metacognition 
with professional commitment
The fitting indices of the six LPA models are shown in 
Supplementary Table 2. The three-profile model had 
smaller AIC, BIC, and aBIC values than the two-profile 
model and had significant p values for BLRT and LMR. 
Although the AIC, BIC, and aBIC values of the four-pro-
file model were smaller than the three-profile model, the 
entropy value of the three-profile model was higher than 
that of the four-profile model. In addition, according to 
the parsimonious guideline, the three-profile solution 
was chosen as the final model. According to the charac-
teristics of the model (Fig. 1), the subgroups were named 
as sensitive-negative personality (65.2%), ordinary per-
sonality (26.6%), and open-positive personality (8.2%).

In the model adjusted for gender, age, district, nation, 
grade, and satisfaction, compared with nursing students 
with sensitive-negative personality, the OR (95% CI) of 
general personality and professional commitment was 
7.01 (5.99–8.20), and the OR (95% CI) of open-positive 

Table 1  Participants’ demographic characteristics (N = 3631)
Characteristics Categories n Percentage (%)
Age 15–18 926 25.5

19–20 2020 55.6
> 20 685 18.9

Gender Male 582 16.0
Female 3049 84.0

District East 1349 37.1
Middle and western 2282 62.9

Satisfaction Discontented 174 4.8
Uncertain 1964 54.1
Contented 1493 41.1

Nation Han 3439 94.7
Minority 192 5.3

Grade Freshman 1773 48.8
Sophomore 976 26.9
Junior 734 20.2
Senior 148 4.1

Fig. 1  Probability of scoring on BFI for three potential profiles of Big Five personality
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personality and professional commitment was 21.09 
(15.43–28.83). The p value for trend between personality 
and professional commitment was < 0.001. The adjusted 
OR (95% CI) of professional commitment with high 
metacognition compared with low metacognition was 
5.95 (5.20–6.81) (Table  2). We also analyzed the asso-
ciation between Big Five personality and metacognition. 
Compared with nursing students with sensitive-negative 
personality, the adjusted OR (95% CI) of open-positive 
personality and metacognition was 24.85 (15.46–39.93). 

The p value for trend between personality and metacog-
nition was < 0.001 (Supplementary Table 3).

The interaction of big five personality and metacognition 
on professional commitment
We found a significant interaction between Big Five per-
sonality and metacognition on professional commitment 
of nursing students (pinteraction = 0.009). The results of 
subgroup analysis showed that in the adjusted model, the 
OR (95% CI) between metacognition and professional 
commitment of nursing students with sensitive-negative 
personality was the highest, which was 4.21 (3.55–4.98). 
The OR (95% CI) of metacognition and professional com-
mitment of nursing students with ordinary personal-
ity was the lowest, which was 2.91 (2.20–3.84). The OR 
(95% CI) of metacognition and professional commitment 
of nursing students with open-positive personality was 
between the above two personality traits, which was 3.40 
(1.25–9.22) (Table 3).

The mediating role of metacognition between big five 
personality and professional commitment
This study analyzed the correlation between Big Five 
personality traits, metacognition, and professional com-
mitment. The Pearson correlation coefficients among 
all variables are shown in Supplementary Table 4. The 
results showed that openness, extraversion, conscien-
tiousness, and agreeableness were positively correlated 
with metacognition and professional commitment (all 
p < 0.001). Neuroticism was negatively correlated with 
metacognition and professional commitment (p < 0.001). 
Metacognition was positively correlated with profes-
sional commitment (p < 0.001). We found no significant 
collinearity between the five personality traits, total 
metacognition scores, and total professional commit-
ment scores (variance inflation < 10).

We investigated the mediating effect of metacognition 
between Big Five personality traits (continuous variables 
and categorical variables) and professional commitment. 
The Bootstrap method was used to estimate the interval 
of mediating effect, the 95% CIs of the effect of metacog-
nition on professional commitment were all excluding 0 
(Supplementary Table 5). This indicates that Big five per-
sonality traits and personality traits categories can not 
only predict professional commitment directly, but also 
predict professional commitment through the mediat-
ing effect of metacognition. The percentage of direct 
and indirect effects in the total effect has been indicated. 
Therefore, a model that uses metacognition as a mediator 
to establish connections has a mediating effect.

The mediating effect model of Big Five personality 
and professional commitment is shown in Fig. 2a and e. 
Openness (β = 0.595, p < 0.001), extraversion (β = 0.422, 
p < 0.001), conscientiousness (β = 0.507, p < 0.001), and 

Table 2  Association of personality traits and metacognitive 
ability with professional commitment of nursing students

Model1 Model2
OR (95% CI) OR (95% CI)

Personality traits
  Sensitive-negative personality ref ref
  Ordinary personality 7.00

(5.99–8.18)
7.01 (5.99–8.20)

  Open-positive personality 21.17
(15.50-28.93)

21.09 (15.43–28.83)

  p value for trend < 0.001 < 0.001
Metacognition
  Low-level metacognition ref ref
  High-level metacognition 5.62

(4.92–6.41)
5.95 (5.20–6.81)

  p value < 0.001 < 0.001
The big five personality traits were classified into 3 latent categories through 
latent profile analysis (LPA): sensitive-negative personality, ordinary personality, 
and open-positive personality;

Model1: unadjusted model;

Model2: adjusted for sex, age, district, nation, grade and satisfaction

OR, odds ratio; CI, confidence interval

Table 3  Association between metacognition and professional 
commitment by subgroup analysis with different personality 
traits
Metacognition Model1 Model2

OR (95% CI) OR (95% CI)
Sensitive-negative personality
  Low-level metacognition ref ref
  High-level metacognition 3.93 (3.34–4.64) 4.21 (3.55–4.98)
  p value < 0.001 < 0.001
Ordinary personality
  Low-level metacognition ref ref
  High-level metacognition 2.82 (2.14–3.71) 2.91 (2.20–3.84)
  p value < 0.001 < 0.001
Open-positive personality
  Low-level metacognition ref ref
  High-level metacognition 3.01 (1.15–7.90) 3.40 (1.25–9.22)
  p value 0.025 0.016
The big five personality traits were classified into 3 latent categories through 
latent profile analysis (LPA): sensitive-negative personality, ordinary personality, 
and open-positive personality;

Model1: unadjusted model;

Model2: adjusted for sex, age, district, nation, grade and satisfaction

OR, odds ratio; CI, confidence interval
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agreeableness (β = 0.396, p < 0.001) significantly and posi-
tively predicted metacognition. Neuroticism significantly 
and negatively predicted metacognition (β = -0.273, 
p < 0.001). When Big Five personality traits and metacog-
nition entered the equation at the same time to predict 
professional commitment, openness (β = 0.307, p < 0.001), 
extraversion (β = 0.182, p < 0.001), conscientiousness 
(β = 0.203, p < 0.001), agreeableness (β = 0.200, p < 0.001) 
and metacognition significantly and positively predicted 
professional commitment, neuroticism significantly neg-
atively predicted professional commitment (β = -0.095, 
p < 0.001).

We further investigated the mediating effect of meta-
cognition on the relationship between personality trait 
categories and professional commitment. Two dummy 
variables (ordinary personality and open-positive 

personality) were created by using indicator coding to 
represent the three personality profiles. The sensitive-
negative personality profile served as a reference group. 
Nursing students with ordinary personality had 0.278 
times greater metacognition than those with sensitive-
negative personality (a1 = 0.278), and the level of profes-
sional commitment also increased by 0.662 (b = 0.662) 
with metacognition. The relative direct effect of ordinary 
personality was significant (c’1 = 0.091, p < 0.001), which 
indicated that professional commitment in nursing stu-
dents with ordinary personality was 0.091 times higher 
than that of students with sensitive-negative personal-
ity. Similarly, the metacognition of nursing students with 
open-positive personality was 0.411 times higher than 
that of nursing students with sensitive-negative personal-
ity (a2 = 0.411), and the level of professional commitment 

Fig. 2  Mediating effect of metacognition between Big Five personality (continuous variables) and professional commitment
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also increased by 0.662 times with the improvement of 
metacognition (b = 0.662). The relative direct effect of 
open-positive personality was significant (c’2 = 0.180, 
p < 0.001), which indicated that professional commit-
ment in nursing students with open-positive personality 
was 0.180 times higher than that of nursing students with 
sensitive-negative personality (Fig. 3).

Discussion
In this large cross-sectional study, the Big Five person-
ality traits of the included 3631 nursing students can be 
classified into three latent categories through LPA, i.e., 
sensitive-negative personality, ordinary personality, and 
open-positive personality. We found that the personal-
ity traits and metacognition were associated with profes-
sional commitment, respectively. Moreover, personality 
traits could modify the association between metacog-
nition and professional commitment. Additionally, the 
metacognition serves as a mediating factor between the 
Big Five personality traits and professional commitment.

We analyzed the levels of Big Five personality, meta-
cognition and professional commitment among nurs-
ing students. In this study, the highest level of the five 
personality traits among nursing students was agree-
ableness, and the lowest was neuroticism, which was 
consistent with the study by Xu et al. [20]. However, in 
two studies from Israel and Malaysia, nursing students 

had the highest level of agreeableness and the lowest 
level of extraversion [21, 22]. This could be attributed to 
the diverse cultural contexts and individual attributes of 
students across various nations. In this study, the meta-
cognition of nursing students is at a medium level, but 
higher than that of five-year higher vocational college 
nursing students and second and third grade nursing 
students [23, 24], which suggests that the metacognition 
of nursing students may be related to the cultural qual-
ity and educational level of nursing students. The level 
of professional commitment of nursing students in this 
study was at a moderate level, slightly higher than that of 
Zhang et al. ‘s study [15]. This may be due to the fact that 
the study by Zhang et al. included nursing students dur-
ing their internship, and these students may have been 
under greater stress, resulting in lower professional com-
mitment [25]. However, the level of professional commit-
ment of nursing students in this study was slightly lower 
than Cheng et al.‘s study [26] may be due to the fact that 
the nursing students included in this study experienced 
the COVID-19 pandemic, which led to increased nega-
tive emotions of students towards nursing, increased 
anxiety, and unwillingness to engage in nursing work in 
the future [27, 28].

Fewer previous studies on Big Five personality traits 
have considered potential differences in variables 
between individuals. Therefore, to better explore the 

Fig. 3  Mediating effect of metacognition between Big Five personality (categorical variables) and professional commitment
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heterogeneity of Big Five personality, this study explored 
potential categories of personality traits among nurs-
ing students. We found that Big Five personality traits 
were classified into three latent categories through LPA. 
The Big Five personality traits of nursing students were 
divided into normal personality, open-positive personal-
ity, and sensitive-negative personality, which is similar 
to the results of Huang et al. ‘s study on Chinese nurses 
[29], that is, more than 60% of the subjects were negative 
types. Nursing students with sensitive-negative personal-
ities have higher levels of neuroticism and lower levels of 
openness, extraversion, agreeableness and conscientious-
ness. This kind of nursing students tend to produce more 
negative emotions, so they need more attention.

This study found a specific association between Big 
Five personality, metacognition, professional commit-
ment, and the interaction between personality traits cat-
egories and metacognition. Subsequently, we found that 
the association between metacognition and professional 
commitment existed in the three personality categories, 
and this relationship was the strongest in sensitive-neg-
ative personality group. While the personality traits of 
nursing students have been clearly defined, we generally 
have difficulty in effective interventions for stable per-
sonality traits. Therefore, improving metacognition may 
be an effective way to improve professional commitment 
levels.

Although personality traits play an important role in 
professional commitment, few studies have investigated 
the mediating mechanism of Big Five personality traits 
on professional commitment. To further explore the role 
of metacognition in the relationship between Big Five 
personality and professional commitment, we proposed 
a mediation model to reveal the relationships between 
Big Five personality traits, metacognition, and profes-
sional commitment. Mediation analysis showed that 
metacognition mediated the relationship between Big 
Five personality traits and professional commitment. In 
this study, openness, extraversion, conscientiousness, 
and agreeableness were positively correlated with pro-
fessional commitment, and neuroticism was negatively 
correlated with professional commitment, the same as 
the results of a previous study [4]. Metacognition medi-
ated relationship between personality traits (continuous 
and categorical variables) and professional commitment. 
Therefore, the professional commitment level of nursing 
students can be improved by improving their metacogni-
tion level, especially for nursing students with sensitive-
negative personality.

High metacognition tends to represent higher creative 
thinking, divergent thinking and convergent thinking 
[30]. Moreover, metacognition can improve the problem-
solving ability of medical students [31]. In addition, pre-
vious studies have shown that metacognition is related 

to the self-efficacy of nursing students [24], while self-
efficacy is positively related to professional commitment 
among first-year nursing students [32]. These findings 
suggest a potential correlation between metacognition 
and professional commitment, which aligns with the 
outcomes of our study. Therefore, the Big Five personal-
ity test should be applied to nursing students. After the 
test, we should pay attention to the metacognition level 
of nursing students. If nursing students have sensitive-
negative personality and low metacognition level, it is 
essential to strengthen the cultivation and improvement 
of their metacognition. This study provides a roadmap 
for enhancing the professional commitment of nursing 
students as a reference for educators and policy mak-
ers. A systematic review suggested that approaches to 
improving metacognition include clinical practice diary 
e-portfolios, reflective clinical logs, problem-based learn-
ing, simulation-based learning, and conceptual teaching 
methods performed by students themselves as well as 
instructors’ course plans [33]. These methods provide 
opportunities for students to self-evaluate and self-mon-
itor, improve their critical thinking and problem-solving 
skills, and thus improve students’ metacognition. How-
ever, further exploration is needed on how to enhance 
the level of metacognition of nursing students effectively.

Limitations: Several limitations need to be acknowl-
edged in this study. Firstly, it is essential to note that this 
study adopts a cross-sectional design, which restricts 
its ability to establish causality and identify changes in 
variables over time. In the future, prospective studies 
should be carried out to track the future career situa-
tion of nursing students in order to further explore the 
causal relationship. In addition, the sample used in this 
study consists of nursing students from China, poten-
tially introducing variations when compared to Western 
countries. Differences in cultural background, education 
system and social environment may lead to differences 
in behaviors, attitudes and responses from students in 
Western countries, which may affect the external validity 
of the study results and limit its popularization and appli-
cation in different cultural and educational backgrounds. 
Therefore, caution should be exercised when generalizing 
the findings of this study. Nursing students from different 
cultural backgrounds and countries should be included 
in future research to reduce the influence of cultural 
and educational background on research results through 
multi-center research.

Conclusion
Personality traits and metacognition are related to profes-
sional commitment of nursing students. Metacognition 
can act as a powerful buffer against a sensitive-negative 
personality and a boost to a open-positive personality, 
thereby improving professional commitment. School 



Page 9 of 10Wang et al. BMC Nursing          (2024) 23:729 

departments should focus on identifying differences in 
personality traits and metacognition among nursing stu-
dents, particularly those with sensitive-negative person-
alities. By improving their metacognitive skills, schools 
can increase their commitment to the nursing profession 
and help address the shortage of healthcare workers.
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