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Abstract: This study explored the role of learning engagement in the relationship between academic self-efficacy and
self-directed learning ability among nursing students. Participants were 328 Chinese nursing students (male = 11.3%,
female = 88.7%; mean age = 20.86 years; SD = 1.75 years). The participants completed surveys on academic self-
efficacy (Academic Self-efficacy Scale), learning engagement (Learning Engagement Scale), and self-directed learning
ability (Self-directed Learning Instrument). Hayes regression-based PROCESS macro analysis revealed that learning
engagement mediated the relationship between academic self-efficacy and self-directed learning ability. The hierarchical
regression analysis showed higher academic self-efficacy to be associated with self-directed learning ability. Additionally
learning engagement was associated with higher self-directed learning ability. Based on these findings, there is a need
for interventions to improve students’ self-directed learning ability through increasing their academic self-efficacy and
enhancing learning engagement.
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Introduction
Nursing is a very demanding profession requiring lifelong
learning ability to adapt efficiently to the development
of and changes in the discipline (Kaulback, 2020; Yang
et al., 2024). Given the constant updating of health
informatics, nursing students must self-direct their learn-
ing for their professional development (Boyer et al.,
2014; Cadorin et al., 2017). Self-directed learning (SDL)
requires self-motivation for proactive learning attributes
(problem-solving ability, self-efficacy, learning attitude,
and learning interest) (Wong et al., 2021), assuming aca-
demic self-efficacy. Yet, relatively little attention to the
role of learning engagement in the relationship between
academic self-efficacy and self-directed learning ability
among nursing students. This study aimed to fill this gap
in the China context.

Academic self-efficacy and self-directed learning.
Academic self-efficacy is defined as an individual’s belief
and confidence in their capability of learning or per-
forming actions at designated levels in academic settings
(Schunk & DiBenedetto, 2022). It has been widely recog-
nized that academic self-efficacy is an important predictor
of academic achievement in nursing education (Atak &
Meriç, 2023; Ibrahim & Aldawsari, 2023; Mohamed &
Morsi, 2019; Motahari et al., 2020). Additionally, Berdida
et al. (2023) found that nursing students’ academic
self-efficacy is positively associated with psychological
well-being.

Self-directed learning ability is “the process in which
individuals take the initiative, with or without the help
of others, in diagnosing their learning needs, formulat-
ing goals, identifying human and material resources for
learning, choosing and implementing appropriate learn-
ing strategies, and evaluating learning outcomes” (van
Lankveld et al., 2019). SDL is one of the most effective

approaches to life-long learning, whose core is that indi-
viduals should take responsibility for the learning process
(Saxon, 2013; Huang & Kim, 2023). Nursing students’
self-directed learning abilities have a close relationship
with their academic achievement, professional values,
professional identity, caring behaviors, critical thinking
ability, problem-solving ability, and clinical practice com-
petence (Gil, 2021; Hu et al., 2024; Huang et al., 2023; Lee
et al., 2020; Vasli & Asadiparvar-Masouleh, 2023; Zhou
et al., 2023; Zhou et al., 2022; Jin & Ji, 2021). For
instance, Huang et al. (2023) reported that problem-
solving ability, learning engagement, and critical thinking
ability were positively associated with self-directed learn-
ing ability. A meta-analysis of studies evaluating SDL in
nursing students concluded that SDL in nursing students is
at a moderate level and is associated with problem-solving
ability and clinical practice competence (Nazarianpirdosti
et al., 2021). According to the theory of social cogni-
tion, students’ SDL ability is affected by many factors
including individual characteristics (i.e., age and sex) and
the environment (i.e., study years and teaching-learning
methods). Although some previous studies have explored
the importance of SDL ability in nursing education, as
well as the relationship between academic self-efficacy and
learning engagement among nursing students (An et al.,
2019; de Bruin & Hughes, 2012), the evidence remains
inadequate because different research populations from
different countries have been used. Furthermore, one study
of Korean nursing students taking a home-based course
revealed the positive impact of learning engagement on
academic achievement but this had little influence on SDL
ability (Kim, 2021). Other studies have reported that nurs-
ing students’ SDL ability was negative, being associated
with academic burnout and stress (Hu et al., 2024; Berdida,
2023; Yang et al., 2024).
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Learning engagement mediation. Learning engage-
ment, an affective-cognitive state in the learning process,
is defined as the degree of individual effort in learning,
understanding, and mastering knowledge and skills. It is a
multidimensional concept that comprises affective engage-
ment (i.e., enthusiasm and interest), cognitive engagement
(i.e., the use of learning strategies and self-regulation), and
behavioral engagement (i.e., effort, persistence, and atten-
tion) (Huang et al., 2023; Schaufeli et al., 2002; Ying et al.,
2023; Zhang et al., 2024). Learning engagement is con-
sidered to be an important part of effective teaching and
can affect students’ academic achievement and personal
development (Chukwuedo et al., 2021; Lei et al., 2018).
When students have a high level of learning engagement,
they will actively put in more time and energy to learn in
depth, and also hold positive emotional experiences when
learning (Liu et al., 2020; Park & Woo, 2020). Huang
et al. (2023) found that learning engagement had a further
effect on nursing students’ critical thinking ability and was
positively associated with their problem-solving ability
and self-directed learning ability. In addition, it has been
shown by several other researchers that students’ learning
engagement is related to their professional identity, career
adaptability, and career commitment (Chen & Zhang,
2023; Liu et al., 2023).

Relevant theory. Academic self-efficacy and learn-
ing engagement are significant factors in the promotion
of students’ academic achievement in nursing education
(Bandura, 2012). Based on the theory of social cognition
learning (Bandura, 1997), self-efficacy is the judgment of
people’s capability to successfully accomplish tasks, which
includes goals, behaviors, and environmental conditions.
In the field of education, academic self-efficacy is the
concreteness of self-efficacy. Individuals’ activities and
behaviors are decided by the interplay of two factors:
external social systems and internal self-influence (Ban-
dura, 2012; Matoti, 2011; Akanni and Oduaran, 2018).
Among the internal factors, academic self-efficacy, as an
intrinsic motivation and an important component, played a
significant role in students’ self-directed learning, and aca-
demic success (Honicke & Broadbent, 2016; Bhati et al.,
2022; Saeid & Eslaminejad, 2017; Bulfone et al., 2022).
Additionally, learning engagement is also an important
factor that influences students’ academic performance in
nursing education.

A higher academic self-efficacy can positively affect
students’ learning engagement, stimulate the motivation,
arouse the enthusiasm and increase the class participation
in their study (Zou et al., 2024). In light of this, learning
engagement may serve as a mediator between academic
self-efficacy and self-directed learning.

The China context
The rapid development of the medicine arises higher
demand for the general qualities of nursing students (Mer-
gen et al., 2024). In China, all nursing students must
complete at least 32 weeks (1280 h) of clinical practice
continuously in their final year, otherwise they cannot take
the nurse qualification examination (Yu et al., 2021). Self-
regulated learning ability is very important for nursing

students and it can help them to grasp relevant profes-
sional knowledge and skills in a more timely and effective
method and successfully completed clinical practice and
become qualified nurses, if lacking this ability, personal
development will be restricted (Chen et al., 2019; Dogu
et al., 2022). Therefore, self-learning is the need of nursing
education, not only the students learn the elementary
knowledge, master basic theories and acquire the basic
skill in the college, but also more importantly obtain the
self-learning ability (Subaş & Karaçay, 2023). Once nurs-
ing students have acquired self-learning ability during the
school education, they will continue to keep this learning
style so after graduation to develop their professional
knowledge and skills.

Goal of the study
This study aimed to replicate and extend the findings
on academic self-efficacy and SDL in nursing students
by exploring the role of learning engagement in that
relationship. Our research hypotheses were:

H1: Academic self-efficacy significantly predict higher
levels of self-directed learning ability among nursing
students.

H2: Learning engagement significantly predict higher
levels of self-directed learning ability among nursing stu-
dents.

H3: Learning engagement mediates the association
between academic self-efficacy and self-directed learning
ability among nursing students for higher self-directed
learning ability .

Methods

Participants and setting
The study included 328 nursing students. The respondents
were between the ages of 18 and 22 years, with a mean
age of 20.86 years (SD = 1.75 years). Female (n = 291)
participants comprised 88.7% of the sample, while male
(n = 37) participants represented 11.3% of the sample.
Inclusion criteria for the study: (1) Being first-, second-,
and third-year nursing students who took course in college;
(2) consent to participate in the study.

Measures
The students reported their demographic information: age,
sex, academic year, census area, being a student leader
(yes/no), being interested in nursing (yes/no), and being in
clinical practice (yes/no). In addition, all nursing students
completed the Academic Self-Efficacy Scale (ASES, Pin-
trich & De Groot, 1990), Learning Engagement Scale
(LES, Schaufeli et al., 2002), and Self-directed Learning
Instrument (SDLI, Cheng et al., 2010).

Academic Self-Efficacy Scale: The ASES is a 22-
item, two-factor scale, which aims to measure academic
self-efficacy among nursing students. The two factors
are learning ability self-efficacy (11 items) and learning
behavior self-efficacy (11 items). Sample items include:
“I think I’m a good student in comparison with others in
my class”, “I am often unable to accurately summarize the
primary meaning of learning content I read”, and “when
I prepare for an examination, I am capable of achieving
mastery through a comprehensive study of the subject”.
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The instrument items are rated on a 5-point scale (1 =
totally inconsistent; 5 = totally consistent). The total score
ranges from 22 to 110, with a higher total score indicating
a higher level of academic self-efficacy. In this study, the
Cronbach’s alpha for ASES scores was 0.980.

Learning Engagement Scale: The LES was used to
measure learning engagement. This scale consists of 17
items and includes three dimensions: vigor (6 items),
dedication (5 items), and absorption (6 items). Sample
items include: “Even if my study is not smooth, I am not
discouraged and can persevere”, “I feel energetic while
studying”, and “When I study, I forget everything around
me”. Each item is scored on a 7-point scale (1–7), from
“1 = never” to “7 = always”; thus, a higher total score
is indicative of a greater level of learning engagement. In
the current study, scores from the LES scale attained a
Cronbach’s alpha value of 0.982.

Self-Directed Learning Instrument: The SDLI com-
prises 20 items, and consists of four domains, which
reflect learning motivation (six items), planning and imple-
menting (six items), self-monitoring (four items), and
interpersonal communication (four items). Representative
items are “I know what I need to learn”, “Regardless of the
results or effectiveness of my learning, I still like learning”,
and “Whether in the clinical practicum, classroom or on
my own, I am able to follow my own plan of learning”.
The instrument items are scored using a 5-point Likert
scale ranging from 1 (strongly disagree) to 5 (strongly
agree). Scores range from 20 to 100, with a higher overall
score indicative of higher SDL ability. In this study, the
Cronbach’s α values for SDLI subscales were 0.932, 0.955,
0.941, 0.887, and 0.978 for the four sub-scales and the total
instrument, respectively.

Procedure

The study was approved by the Ethics Committee
of Zigong First People’s Hospital (approval number:
2025001). Before the survey, each nursing student signed
an electronic consent form and was guaranteed confi-
dentiality and anonymity. The data-collection instruments
were prepared in the Questionnaire Star platform. The
students completed the surveys at their convenience.

Data analysis
We utilized the Hayes regression-based Process macro for
SPSS 23.0 for hypothesis testing, with learning engage-
ment as a mediator between the predictor (academic
self-efficacy) and the criterion (SDL ability). For the medi-
ation test analysis (i.e., the direct and indirect effects of
academic self-efficacy on SDL ability through learning
engagement), we performed bootstrapping based on model
4 (Hayes, 2013). A p value ≤ 0.05 was considered to be
statistically significant.

Results
Descriptive statistics and correlation analysis of variables

As shown in Table 1, learning engagement was pos-
itively correlated with academic self-efficacy (r = 0.680,
p < 0 001) and with SDL ability (r = 0.780, p < 0.001).
Academic self-efficacy was significantly related to SDL
ability (r = 0.832, p < 0.001).

Test of the mediating effect of learning engagement
The results (as shown in Table 2) showed that academic
self-efficacy significantly and positively predicted SDL
ability (β = 0.795, p < 0.001), hence Hypothesis 1
is supported. Learning engagement also had a signifi-
cant positive effect on SDL ability (β = 0.258, p <

0.001), hence Hypothesis 2 is supported. Learning engage-
ment partially mediated the relationship between academic
self-efficacy and SDL ability, with learning engagement
reducing the main effect of academic self-efficacy on SDL
ability when added to the model (from β = 0.795 to β =
0.626; p < 0.001).

The specific indirect effect of learning engagement
was further tested. The estimated β values are presented
in Table 3, which showed that the indirect effect of
academic self-efficacy on SDL ability through learning
engagement was 0.150 and the 95% bias corrected boot-
strap confidence interval ranged from 0.084 to 0.225.

The percent of the indirect effect to the total effect
was 21.7%. This finding was in support of Hypothesis 3
(Learning engagement mediates the relationship between
academic self-efficacy and SDL ability for higher SDL).

Discussion
This study found academic self-efficacy predicted self-
directed learning ability, suggesting that students with a

Table 1. Correlations between academic self-efficacy, learning engagement, and self-directed learning ability among
nursing students (N = 328)

Variables Mean SD 1 2 3 4 5 6 7 8

1 Learning ability self-efficacy 39.29 8.56 1
2 Learning behavior self-efficacy 39.72 8.40 0.907** 1
3 Academic self-efficacy 79.02 16.57 0.977** 0.976** 1
4 Vigor 29.41 6.55 0.611** 0.649** 0.645** 1
5 Dedication 24.16 5.75 0.632** 0.675** 0.669** 0.933** 1
6 Absorption 28.81 7.03 0.637** 0.670** 0.669** 0.890** 0.935** 1
7 Learning engagement 82.38 18.80 0.645** 0.683** 0.680** 0.967** 0.981** 0.970** 1
8 Self-directed learning ability 75.25 13.79 0.785** 0.840** 0.832** 0.669** 0.696** 0.701** 0.708** 1

Note. **p < 0.01.
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Table 2. Hierarchical regression analysis exploring the mediating role of learning engagement

Variables
Self-directed learning ability

Step1 (β) Step2 (β) Step3 (β)

Grade 0.224*** 0.017 0.000
Be a student leader −0.190*** −0.068* −0.066*
Interested in nursing 0.264*** 0.115* 0.098**
Be in clinical practice −0.067 −0.064* −0.071*
Academic self-efficacy 0.795*** 0.626***
Learning engagement 0.258***
R2 0.159 0.717 0.753
�R2 0.149 0.713 0.748
F 15.311∗∗∗ 163.375∗∗∗ 162.824∗∗∗
Note. β = standardized regression coefficient. �R2 = variance explained in each step of the
regression analysis. ***p < 0.001; **p < 0.01; *p < 0.05 (2-tailed).

Table 3. Estimated effects and bootstrap confidence intervals

Model pathways Estimated effect Boot SE Bootstrap confidence interval (BootLLCI–BootULCI) Effect ratio

Total effects
ASE→SDLA 0.692 0.025 0.000–0.642 –
Direct effects
ASE→SDLA 0.542 0.033 0.000–0.478 0.651
Indirect effects
ASE→(LE)→SDLA 0.150 0.036 0.084–0.225 0.217

Note. ASE, academic self-efficacy; LE, learning engagement; SDLA, self-directed learning ability.

high sense of academic self-efficacy were more likely
to have a stronger self-directed learning ability. Previous
studies (Hwang & Oh, 2021; Park & Kim, 2023; Zhang
et al., 2023; Karataş et al., 2023) reported academic self-
efficacy to be a strong predictor of self-directed learning
ability. Huang et al. (2024) also confirmed that academic
self-efficacy is strongly associated with self-directed learn-
ing ability. Academic self-efficacy will have an influence
on students’ learning processes. These findings are con-
sistent with social cognition learning theory regarding
how self-generated ability improves self-directed learning
ability (Bandura, 2001).

Furthermore, learning engagement predicted self-
directed learning ability. This finding was in line with
those of Rashid and Asghar (2016), Huang et al. (2023),
and Sun et al. (2023), who reported that there was a
positive correlation between learning engagement and self-
directed learning ability. This result suggested that the
higher the level of a student’s learning engagement, the
higher the level of self-directed learning ability. Mohamed
and Alsayed (2021) noted that nursing students with
higher degrees of emotional and behavioral engagement
showed better self-directed learning ability and academic
performance. Moreover, academic self-efficacy was also
positively related to learning engagement in the present
study, in line with previous studies (Yang et al., 2023; Luo
et al., 2023; Wang and Zhang, 2024; Meng and Zhang,
2023). As suggested by both social cognitive theory and
self-efficacy theory, students with high levels of academic
self-efficacy tend to put more time and energy into their
study and have higher levels of confidence and optimism

when encountering difficulties and challenges in the learn-
ing process, leading to an overall enhancement of their
engagement in study (Wu et al., 2020; Luo et al., 2023).

Last but not least, learning engagement mediated the
academic self-efficacy and self-directed learning ability, to
be stronger. The higher the level of academic self-efficacy,
the higher the level of learning engagement, which, in turn,
had a positive influence on self-directed learning ability.

Implications for practice
These findings confirmed our hypothesis that learning
engagement mediated the relationship between academic
self-efficacy and self-directed learning ability. Learning
is an active self-construction process, and each learner
is an active learner (Meng & Zhang, 2023). Academic
self-efficacy and learning engagement are the important
factors affecting self-directed learning ability, the learn-
ing process, and learning outcomes of students. These
results emphasize the importance for nursing educators
of considering increasing nursing students’ academic self-
efficacy and enhancing their learning engagement when
they focus on efficient interventions to improve self-
directed learning ability. Educators should adopt teaching
methods that emphasize the development of students’ aca-
demic self-efficacy and the enhancement of their learning
engagement to improve self-directed learning ability, such
as flipped learning, heterogeneous group learning, and
problem-based learning (Ali & El Sebai, 2010; Wang
et al., 2021; Khodaei et al., 2022). Therefore, increasing
academic self-efficacy and enhancing learning engage-
ment effectively improved nursing students’ self-directed
learning abilities.
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Limitations and future recommendations
The current study had several limitations. First, the study
depended on a convenience sample from one district of
China, and the results may be different from other places
or country settings. Therefore, the present findings may
not generalize to the whole country or other areas. Future
research should adopt random sampling and a larger and
more diverse sample to improve the generalizability of
the results. Second, the cross-sectional study design does
not allow for causal relationships claims regarding the
study variables. A longitudinal study would address this
limitation. Third, self-report measures were used, which
are prone to social desirability bias. Future studies should
collect objective data on academic self-efficacy, learning
engagement, and self-directed learning ability to give
greater confidence in the findings.

Conclusion
Academic self-efficacy had a positive and significant
effect on students’ self-directed learning ability through
the intermediary role of learning engagement. Learning
engagement was a mechanism or pathway through which
academic self-efficacy influenced self-directed learning
ability. Therefore, it is necessary for nursing educators
to develop effective measures to increase nursing stu-
dents’ academic self-efficacy and enhance their learning
engagement in order to improve their self-directed learn-
ing ability.
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Subaş, F., & Karaçay, P. (2023). Factors associated with nursing
students’ self-regulated learning in clinical practicum: A
descriptive cross-sectional study. Nursing & Health Sci-
ences, 25(1), 98–107. https://doi.org/10.1111/nhs.12997

Sun, W., Hong, J. C., Dong, Y., Huang, Y., & Fu, Q.
(2023). Self-directed learning predicts online learning
engagement in higher education mediated by perceived
value of knowing learning goals. The Asia-Pacific Educa-
tion Researcher, 32(3), 307–316. https://doi.org/10.1007/
s40299-022-00653-6

Van Lankveld, W., Maas, M., van Wijchen, J., Visser, V., & Staal,
J. B. (2019). Self-regulated learning in physical therapy
education: A non-randomized experimental study com-
paring self-directed and instruction-based learning. BMC
Medical Education, 19(1), 1–9. https://doi.org/10.1186/
s12909-019-1484-3

Vasli, P., & Asadiparvar-Masouleh, H. (2023). Self-directed
learning and clinical competence: The mediating role of the
clinical learning environment. Journal of Taibah University
Medical Sciences, 19(2), 221–232. https://doi.org/10.1016/
j.jtumed.2023.11.004

Wang, Y., Ma, J., Gu, Y., Wang, J., Chen, C., et al. (2021). How
does group cooperation help improve self-directed learning
ability in nursing students? A trial of one semester inter-
vention. Nurse Education Today, 98(2), 104750. https://doi.
org/10.1016/j.nedt.2021.104750

Wang, Y., & Zhang, W. (2024). The relationship between college
students’ learning engagement and academic self-efficacy:
A moderated mediation model. Frontiers in Psychol-
ogy, 15, 1425172. https://doi.org/10.3389/fpsyg.2024.142
5172

Wong, F. M. F., Tang, A. C. Y., & Cheng, W. L. S. (2021). Factors
associated with self-directed learning among undergraduate
nursing students: A systematic review. Nurse Education
Today, 104, 104998.

Wu, H., Li, S., Zheng, J., & Guo, J. (2020). Medical students’
motivation and academic performance: The mediating
roles of self-efficacy and learning engagement. Medical
Education Online, 25(1), 1742964. https://doi.org/10.1080/
10872981.2020.1742964

Yang, Y., Li, G., Song, F., & Yuan, Y. (2023). Teacher support
and student engagement in mathematics: The chain
mediating role of academic self-efficacy and achievement
goal orientation. Journal of Psychology in Africa, 33(5),
488–495. https://doi.org/10.1080/14330237.2023.225
6078

Yang, D., Zheng, W., Li, N., Wang, X., Chen, W., et al. (2024).
The mediating role of psychological capital on the rela-
tionship between perceived stress and self-directed learning
ability in nursing students. BMC Nursing, 23(1), 404.
https://doi.org/10.1186/s12912-024-02094-6

Ying, W., Mingxuan, L., Qian, Z., Shuxian, Z., Yufang, G., et al.
(2023). The mediating role of professional commitment
between the clinical learning environment and learning
engagement of nursing students in clinical practice: A
cross-sectional study. Nurse Education Today, 121, 105677.
https://doi.org/10.1016/j.nedt.2022.105677

Yu, M., Tong, H., Li, S., Wu, X. V., Hong, J., et al.
(2021). Clinical competence and its association with self-
efficacy and clinical learning environments among Chinese
undergraduate nursing students. Nurse Education in Prac-
tice, 53(2), 103055. https://doi.org/10.1016/j.nepr.2021.
103055

Zhang, X., Chen, Y., Li, B., Jiang, L., Lang, X., et al. (2024). The
association between school educational atmosphere, learn-
ing engagement, and professional commitment of nursing
students, and learning engagement as the mediator. Nurse
Education Today, 139(5), 106223. https://doi.org/10.1016/
j.nedt.2024.106223

Zhang, H., Xiong, H., Chung, L. Y. F., Wang, Y., Wang, P.,
et al. (2023). What affects self-regulated learning ability in
undergraduate nursing students: A structural equation mod-
elling approach. Nursing Open, 10(8), 5728–5740. https://
doi.org/10.1002/nop2.1824

Zhou, H., Wang, Y., & Cheng, L. (2022). The mediating effect
of self-directed learning in the relationship between
caring and resilience among Chinese nursing students: A
multi-center cross-sectional study. Nurse Education Today,
119(3), 105598. https://doi.org/10.1016/j.nedt.2022.10
5598

Zhou, T., Yin, Y., Zhang, H., Zhang, J., Xu, X., et al. (2023). Sub-
groups of self-directed learning ability and their differences
in professional identity among nursing undergraduates dur-
ing the COVID-19 pandemic: A latent profile analysis.
BMC Nursing, 22(1), 122. https://doi.org/10.1186/s12912-
023-01295-9

Zou, L., Xie, Z., Tan, M., Ou, Q., & Liao, M. (2024). The
effect of professional identity on nursing academic achieve-
ment: The chain mediating effect of general self-efficacy
and learning engagement. BMC Medical Education, 24(1),
1014.

https://doi.org/10.1016/j.heliyon.2023.e17416
https://doi.org/10.5977/jkasne.2020.26.2.185
https://doi.org/10.5977/jkasne.2020.26.2.185
https://doi.org/10.1016/j.chb.2016.05.084
https://doi.org/10.1016/j.chb.2016.05.084
https://doi.org/10.5539/ies.v10n1p225
https://doi.org/10.5539/ies.v10n1p225
https://doi.org/10.1111/nhs.12997
https://doi.org/10.1007/s40299-022-00653-6
https://doi.org/10.1007/s40299-022-00653-6
https://doi.org/10.1186/s12909-019-1484-3
https://doi.org/10.1186/s12909-019-1484-3
https://doi.org/10.1016/j.jtumed.2023.11.004
https://doi.org/10.1016/j.jtumed.2023.11.004
https://doi.org/10.1016/j.nedt.2021.104750
https://doi.org/10.1016/j.nedt.2021.104750
https://doi.org/10.3389/fpsyg.2024.1425172
https://doi.org/10.3389/fpsyg.2024.1425172
https://doi.org/10.1080/10872981.2020.1742964
https://doi.org/10.1080/10872981.2020.1742964
https://doi.org/10.1080/14330237.2023.2256078
https://doi.org/10.1080/14330237.2023.2256078
https://doi.org/10.1186/s12912-024-02094-6
https://doi.org/10.1016/j.nedt.2022.105677
https://doi.org/10.1016/j.nepr.2021.103055
https://doi.org/10.1016/j.nepr.2021.103055
https://doi.org/10.1016/j.nedt.2024.106223
https://doi.org/10.1016/j.nedt.2024.106223
https://doi.org/10.1002/nop2.1824
https://doi.org/10.1002/nop2.1824
https://doi.org/10.1016/j.nedt.2022.105598
https://doi.org/10.1016/j.nedt.2022.105598
https://doi.org/10.1186/s12912-023-01295-9
https://doi.org/10.1186/s12912-023-01295-9

	Academic self-efficacy and self-directed learning ability among nursing students: The moderating role of learning engagement
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	References


