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Background. Self-directed learning plays an important role in nursing education and is associated with academic achievement,
communication self-efficacy, assertiveness, responsibility, and students’ clinical competencies. (is study was conducted to
analyze the existing research on the level of self-directed learning in nursing students. Methods. In this systematic review and
meta-analysis, all studies that had examined the level of self-directed learning in nursing students until March 2, 2020, were
searched in Science Direct, Ovid, Scopus, PubMed, ProQuest, Web of Science, and Google Scholar databases. In the meta-analysis
section, I2 index and the random effects model were used. Comprehensive Meta-Analysis software (version 2) was used for data
analysis. Results. (e mean score of self-directed learning in 12 articles with 3830 samples was 156.73± 1.47 out of 200 (95% CI:
153.3–160.1). (ese scores were 153.50± 2.71 (95% CI: 148.18–158.82) and 154.67± 1.32 (95% CI: 157.50–159.32) in the male and
female students, respectively. (ere was a significant relationship between self-directed learning and sample size, year of study,
and semester (p< 0.05). Conclusion. (e mean self-directed learning in nursing students was at a moderate level, which does not
seem to be sufficient. Given the positive role of self-directed learning in nursing education, it is essential that nursing professors
teach self-directed learning skills to students via training courses.

1. Introduction

One of the important aspects of learning is self-directed
learning (SDL) [1]. Self-directed learning is a process in
which a person is active in the learning process in terms of
metacognitive, motivational, and behavioral dimensions
[2]. Knowles has defined SDL as “the process by which
individuals take the initiative, with or without the help of
others, in identifying their learning needs, setting learning
goals, identifying human and material resources for
learning, selecting and implementing appropriate learn-
ing strategies, and evaluating the learning outcomes”
[3, 4].

Self-directed learning has also been suggested as an
important influential factor in learning in different age
groups [5]. Self-directed learners control their learning
experiences using a variety of cognitive or metacognitive
strategies that lead to active participation in the learning
process [6]. (ese learners are self-motivated, diligent, in-
dependent, self-disciplined, self-confident, and goal-ori-
ented [7]. With the growing trend of continuous and rapid
changes in medical sciences and the need to prepare nursing
students for lifelong learning, SDL theory has been in-
creasingly used as a necessity in the context of nursing
education [8]. Today, nursing programs focus on the use of
various adult learning methods, including SDL [9]. Since
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nurses are constantly faced with the challenges of ongoing
social and scientific changes in the health care domain [10],
it is necessary to evaluate SDL in this field all over the world
for reasons such as increasing evidence, complexity of pa-
tients’ problems, and limited training time [11]. Students
who are self-directed in learning also take responsibility for
their own learning needs and goals [12], and this feature
helps them achieve professional competencies in nursing
[13]. On the other hand, SDL can be used as an indicator to
predict students’ academic success [12].

Evidence suggests that participation in lifelong learning
through the SDL approach leads to successful adaptation to
the healthcare system [14]. In the field of nursing, knowledge
changes dynamically, so nursing education is trying to
prepare nursing students as future nurses for lifelong
learning [15]. SDL strategy in nursing students promotes
their knowledge and management skills, encourages lifelong
learning, and also enables them to provide safe nursing care
[16]. Regarding the level of SDL in nursing students, several
studies have been conducted in different countries with
conflicting results. In this regard, the level of SDL in nursing
students was reported to be high in (ailand, Saudi Arabia,
and Turkey [17–19], but in a study in Australia, this rate was
low [20]. (e results of a study conducted in Iran showed
that the rate of SDL was moderate [21].

Considering the importance of SDL in nursing education
and the need to discover the extent of this type of learning in
nursing students as future caregivers, this systematic review
and meta-analysis was conducted to analyze the existing
research on the level of SDL in nursing students.

(is study sought to answer the following questions. (1)
What is the level of SDL in nursing students? (2) What is the
level of SDL by gender, semester, country, and year of study?

1.1. )eoretical Framework. (ere is no specific theoretical
perspective to explain the concept of SDL [22]. However,
Arsic refers to two theories regarding SDL: Piaget’s cognitive
development and Vygotsky’s sociocultural theory [23].
According to Piaget’s theory of cognitive development,
humans are active, curious, and inquisitive throughout their
lives, and curiosity is the key to gaining knowledge and
meaningful learning of new things. Piaget believes that
advanced forms of cognition are constructed through the
activity of learners [24]. According to Vygotsky’s theory,
man is an active and constructive being and actively par-
ticipates in teaching and learning. In this theory, the teacher
also plays a role in facilitating the learners’ learning process
by giving feedback, using rewards, and asking and answering
questions [25].

2. Materials and Methods

In this systematic review and meta-analysis, all studies on
SDL published until March 2, 2020, were searched in the
Science Direct, Ovid, Scopus, PubMed, ProQuest, Web of
Science, and Google Scholar databases. (e key terms used
for searching included self-directed learning, self-regulated
learning, lifelong learning, nursing, and students. All

combinations of these key terms were also searched. No
restrictions were placed on the search process, and all articles
were transferred to the EndNote 8 software (for Windows,
(omson Reuters). In order to maximize the comprehen-
siveness of the search, the bibliography of all the obtained
articles was also manually reviewed. (e search strategy was
as follows (“Self-directed learning” [tiab] OR “self-regulated
learning”[tiab] OR “Lifelong learning”[tiab]) AND (“nur-
sing”[tiab]) AND (“students”[tiab]).

2.1. InclusionCriteria. All observational studies, studies that
referred to the level of self-directed learning, as well as
studies whose full text was available were included in the
study.

2.2. Exclusion Criteria. Case studies, duplicate studies,
studies with insufficient data, unrelated studies, and studies
whose methodology was unclear were excluded.

2.3. Selection Process. After the search was completed, a list
of abstracts of all articles was prepared, and the specifications
of the articles, including the names of the journals and
authors, were hidden. In this stage, which was the screening
phase, the abstracts of all articles were given to two reviewers
(the first and last authors). (e reviewers reviewed the
abstracts independently. At this point, a number of articles
were excluded based on the inclusion and exclusion criteria.
In the next stage, which was the eligibility evaluation, the full
texts of the articles selected in the screening stage were
provided to the reviewers to evaluate independently, fol-
lowing which the irrelevant articles were excluded. If an
article was rejected, the reason was stated. In case of dis-
agreement between the two reviewers, the article was
reviewed and confirmed by the third reviewer.

2.4. Quality Assessment. (e Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) checklist
was used to review the studies. (is checklist consists of 22
items, 18 of which are general and used for a variety of
observational studies, including cohort, case-control, and
cross-sectional studies. (ere are also 4 specific sections that
depend on the type of study and different aspects of
methodology [26]. (e maximum score in this checklist is
32. In this study, articles with a score equal to or higher than
16 were regarded as articles of average and good quality and
were included in the study. Articles with scores less than 16
were excluded from the study.

2.5. Data Extraction. (e data of all final articles were fed
into a standard checklist. (e checklist items included the
name of the first author, type of study, year of publication,
place of study, sample size, age, gender, level of self-directed
learning, and semester, which were extracted by two judges
independently.
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2.6. Statistical Analysis. Heterogeneity assessment of
studies was performed with I2 tests. I2 less than 30% was
regarded as low heterogeneity, 30–70% as moderate, and
more than 70% as severe. Due to heterogeneity in the
studies, the random effects model was used to combine
them. Begg and Mazumdar test with the significance level
of 0.1 was performed to examine the publication bias.
Sensitivity analysis was conducted to ensure the consis-
tency of the results. To investigate the effects of potential
factors such as sample size, year of study, and semester on
the heterogeneity of studies, meta-regression was used.
Comprehensive Meta-Analysis software (version 2) was
used to analyze the studies. Significance level was con-
sidered less than 0.05.

3. Results

In accordance with the PRISMA guidelines, the extracted
data were evaluated through a systematic review and
meta-analysis. (e initial search of the databases yielded
2954 related articles, which were then transferred to the
EndNote Bibliography Management Software. Further-
more, 24 articles from the references of other studies were
added to these articles. Of the 2,978 articles identified,
2010 were duplicates, which were removed. Out of the

remaining 968 articles, 848 articles were excluded after
initial evaluation based on the inclusion and exclusion
criteria. (en, 120 articles were included in the critical
evaluation stage, and finally, 105 articles were removed for
reasons such as irrelevance, lack of information required,
or lack of access to full text. In the final stage, according to
the STROBE checklist, three articles were excluded due to
low quality. Finally, twelve articles were analyzed
(Figure 1).

Due to the heterogeneity of studies based on I2 test, the
random effects model was used to determine the mean
score of self-directed learning. (is heterogeneity might
be related to year of study, place of study, measurement
error, sample size, or semester. (e total sample size was
3830 participants. (e largest sample size was allocated to
the study of Yang and Jiang with 519 participants [10].
Moreover, all studies were of average quality (Table 1).
According to the Begg and Mazumdar test (significance
level of 0.01), the publication bias was not significant
(p � 0.172). (e results of the present study showed that
the mean score of self-directed learning in nursing stu-
dents was 156.73 ± 1.47 out of 200 (95% CI: 153.3–160.1)
(Figure 2). (e midpoint of each piece was equal to the
average self-directed learning score in each study, and the
ellipse represents the average of all studies.
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Figure 1: (e flowchart of stages of inclusion of studies in the systematic review and meta-analysis (PRISMA 2009).
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3.1. Subgroup Analysis. (e overall mean scores of self-di-
rected learning in the female and male students were
154.67± 1.32 (95% Cl: 157.50–159.32) and 153.50± 2.71
(95% Cl: 148.18–158.82), respectively, which was higher in
the female students. In terms of semester, the students of the
second and eighth semesters, with the mean scores of
171.98± 9.89 (95% Cl: 152.50–191.30) and 162.19± 6.40
(95% Cl: 149.60–174.70), had the highest and lowest mean
scores of SDL. In terms of the country of study, the highest
and lowest mean scores of learning self-directed were related
to the Iranian and Saudi students, respectively, with the
mean scores of 151.56± 1.60 and 150.54± 7.64, respectively
(Table 2).

3.2. Metaregression. (e results showed that the mean SDL
decreased significantly with an increase in the sample size
(p � 0.004). As the semester increased, the mean SDL de-
creased significantly (p< 0.001). Furthermore, the mean
score of SDL increased significantly with an increase in the
year of study (p< 0.001).

3.3. Sensitivity Analysis. Sensitivity analysis was used to
ensure the consistency of the results. No changes in the
results were seen after omission of each study (Figure 3).

4. Discussion

According to the results of the present study, the mean score
of SDL was moderate in the nursing students. SDL skills are
essential for the success of learners in the nursing profession,
and students should learn these skills for deeper and more
lasting learning [36]. Using the SDL process, the nursing
students can review and improve their learning process [37].
Evidence suggests that SDL has a positive role in nursing
education and is significantly associated with academic

achievement [19], professional competence and communi-
cation self-efficacy [38], assertiveness and accountability
[39], and clinical competencies [40]. Given the importance
of SDL in nursing education, nursing educators shouldmake
an effort to persuade students to use SDL skills effectively.

Moreover, the results of the present study indicated that
the mean score of SDL was higher in the female than male
students. (e results of some studies have indicated that
female students use learning strategies more than male
students [41, 42]. However, the results of a study by Lee et al.
showed that the rate of SDL was higher in the male students
[37]. Evidence suggests that women have a higher learning
ability than men [43–45]. (e reason for this difference in
learning rate can be attributed to factors such as learning
strategies, time management, learning motivation, and
planning [46]. It seems that using psychological interven-
tions can be helpful to increase the male students’ desire for
self-directed learning.

Another result of the present study was students’ re-
duced SDL with an increase in the semester.(e level of SDL
readiness is expected to increase with a rise in semester
because students in higher semesters have more clinical
experience and decision-making power and can discuss and
share their opinions in specific clinical situations [29]. (e
decrease in the mean SDL with a rise in the academic se-
mester can be due to the fact that students in the first ac-
ademic years have a high level of SDL due to their high
motivation for learning. However, as the number of se-
mesters increases, the desire for SDLmay decrease due to the
nature of the learning process in the minds of the learners.

(e results of the present study indicated that the mean
score of SDL varies in different countries. In this regard, the
results of a study in Iran showed that the average scores of
readiness for SDL in nursing students were moderate [21].
Studies in (ailand, Saudi Arabia, and Turkey have shown a
high degree of readiness for SDL [17–19]. (e results of a

Z-Value

Study name Statistics for each study Mean and 95% CI

Phillips et al. (2014)

Yuan et al. (2011)

Luo et al. (2018)

Zhang et al. (2018)

Izadi et al. (2013)

Ghahremani et al. (2015)

El-Gilany et al. (2013)

Alkorashy et al. (2017)

Homoo et al. (2017)

Arkan et al. (2016)

Ertug et al. (2018)

Mukaddes et al. (2018)

Mean

159/270

154/720

149/980

149/980

208/830

157/390

159/600

147/660

144/000

150/310

159/120

155/200

156/732

Standard
error

0/725

0/685

0/732

0/703

4/191

1/178

0/832

1/382

2/214

0/990

1/063

1/261

1/747

Variance

0/525

0/469

0/536

0/495

17/567

1/389

0/693

1/910

4/902

0/979

1/130

1/590

3/053

Lower
limit

157/850

153/378

148/545

148/601

200/615

155/080

157/969

144/951

139/660

148/371

157/037

152/728

153/308

Upper
limit

160/690

156/062

151/415

151/359

217/045

159/700

161/231

150/369

148/340

152/249

161/203

157/672

160/157

219/778

225/952

204/886

213/201

49/824

133/552

191/787

106/840

65/037

151/898

149/713

123/076

89/704

p-Value

≤0.001

≤0.001

≤0.001

≤0.001

≤0.001

≤0.001

≤0.001

≤0.001

≤0.001

≤0.001

≤0.001

≤0.001

≤0.001

Favours A Favours B

–225/00 –112/50 0/00 112/50 225/00

Figure 2: (e overall mean score of self-directed learning in nursing students.
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study in Australia showed a low level of SDL in the first-year
nursing students [20].(e reason for this difference can be due
to the various learning cultures in different countries. Culture
plays an important role in learning and cannot be ignored [47].
Learning styles are often based on culture, and students in
different cultures have different patterns of learning, thinking,
and behavior that affect their learning [48, 49]. In addition,
educational systems are specific and unique to each country
[50]. (e educational system policies can have a significant
impact on students’ learning in different countries [51].

4.1. Limitations. (ere are several tools available to measure
self-directed learning, which differ in how they are scored.
However, the number of these studies, after secondary
evaluation, was not sufficient to perform a separate meta-
analysis on them. (erefore, in the present study, only
studies that used the SDL Readiness Scale were selected.

5. Conclusion

In order to enhance professional competence in nursing
students, self-directed learning (SDL), which is of special
importance, should be considered by professors and edu-
cational administrators in nursing schools.(e results of this
study showed that the SDL in nursing students was at a
moderate level. Since SDL is one of the main pillars of
problem-solving ability and plays a major role in building

clinical competence in nursing students, necessary measures
should be taken to promote this type of learning. In this
regard, the nursing professors need to teach SDL skills to
students through training courses before including them in
the curriculum. (e results of this study can be used to
improve the quality of education and improve the teaching
methods of nursing professors through the use of problem-
based and student-centered curriculum. Since the level of
SDL in nursing students is far from the desired level, future
studies are suggested to evaluate the effect of educational
measures on its rate. Qualitative studies are also required to
investigate factors facilitating and inhibiting SDL.

Data Availability

(e identified datasets analyzed during the current study are
available from the corresponding author on a reasonable
request.

Ethical Approval

(e ethics committee of Kermanshah University of
Medical Sciences approved the study with the code
IR.KUMS.REC.1398.736.

Consent

Not applicable.

Table 2: Subgroup analysis on the country of study and mean of self-directed learning in nursing students.

Country Number of articles Sample size I2 Begg and Mazumdar Mean± SD (95% CI)

Australia 1 407 0.0 — 159.27± 0.72 (157.8–219.7)
China 3 1445 95.53 0.333 151.56± 1.60 (148.4–154.7)
Iran 2 440 99.28 — 182.95± 25.72 (132.5–233.3)
Saudi Arabia 3 695 97.59 0.333 150.54± 7.64 (149.5–160.2)
Turkey 3 842 94.61 0.333 154.86± 2.73 (149.5–160.5)

Study name Statistics with study removed Mean (95% CI) with
study removed

Phillips et al. (2014)

Yuan et al. (2011)

Luo et al. (2018)

Zhang et al. (2018)

Izadi et al. (2013)

Ghahremani et al. (2015)

El-Gilany et al. (2013)

Alkorashy et al. (2017)

Homoo et al. (2017)

Arkan et al. (2016)

Ertug et al. (2018)

Mukaddes et al. (2018)

Point

156/522

157/094

157/431

157/432

153/353

156/719

156/479

157/554

157/769

157/384

156/537

156/929

156/732

Standard
error

1/860

2/001

1/880

1/880

1/400

1/873

1/847

1/816

1/789

1/871

1/855

1/879

1/747

Variance

3/460

4/002

3/533

3/536

1/961

3/509

3/413

3/296

3/201

3/502

3/443

3/531

3/053

Lower
limit

152/877

153/173

153/747

153/747

150/790

153/048

152/858

153/996

154/263

153/716

152/901

153/246

153/308

Upper
limit

160/168

161/015

161/115

161/118

156/279

160/391

160/100

161/113

161/276

161/051

160/174

160/612

160/157

Z-Value

84/148

78/523

83/756

83/723

109/642

83/661

84/699

86/779

88/181

84/103

84/368

83/510

89/704

p-Value

≤0.001

≤0.001

≤0.001

≤0.001

≤0.001

≤0.001

≤0.001

≤0.001

≤0.001

≤0.001

≤0.001

≤0.001

≤0.001
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Figure 3: Results of sensitivity analysis.
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