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Abstract
Background: New educational approaches may be necessary to enhance competency in the new generation of
students. Self-directed learning and blended coaching have been effective strategies to meet this challenge.
However, there has been little research on self-directed learning programs using blended coaching (SDL_BC) in
clinical practice. This study aimed to evaluate the effectiveness of a self-directed learning program using blended
coaching among nursing students in clinical practice.
Methods: A non-equivalent control group pretest-posttest non-synchronized intervention design was used.
The participants were 91 students, comprising an experimental group (n = 44) and a control group (n = 47). The
experimental group was trained using a self-directed learning program with blended coaching. The Self-Directed
Learning Competency Questionnaire, Clinical Competency Questionnaire, and Numeric Rating Score for clinical practice
satisfaction via a self-report were all used in the assessment. Descriptive statistics, independent t-tests and ANCOVA
were used to evaluate self-directed learning competency, clinical competency, and clinical practice satisfaction.
Results: Students in the experimental group showed a significantly higher improvement in competency in the
implementation of self-directed learning (F (1,89) = 4.27, p = 0.039) and higher satisfaction with clinical practice
(t (89) = 3.10, p = 0.003) compared with those in the control group.
Conclusions: These results provide evidence that a self-directed learning program using blended coaching is an
effective educational approach to improve the implementation part of self-directed learning competency and clinical
practice satisfaction among nursing students in clinical practice. Further research is required to investigate whether
other variables are associated with clinical competency, competency in planning and evaluation of self-directed
learning, or their long-term effects.
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Background
Self-directed learning has become a popular concept in
nursing education. The benefits of self-directed learning
include independence, professional autonomy, and increased choice and motivation [1]. Many faculty members
are attracted to the self-directed learning approach because it enables nursing students to develop independent
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learning skills as well as accountability, responsibility, and
assertiveness, which will be important qualities throughout their careers, allowing them to adapt to the dynamic
clinical environment [2, 3]. Therefore, self-directed
learning is a necessary and effective strategy for nursing
students in their clinical practicum.
Successful integration of the self-directed learning
process into existing curricula requires adequate preparation of faculty members and students, particularly at
the undergraduate level [2]. Self-directed learning
requires a coach to assist and guide students. Effective
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coaching involves learning from interactions with
students, cooperation, exchanging learning materials,
and providing encouragement. Coaching has been found
to be a good approach to successfully lead students’ selfdirected learning [4]. The coach in self-directed learning
prepares and motivates students, and helps them set
learning objectives, establish learning strategies, manage
learning resources, and evaluate their learning results
during the self-directed learning process [5]. Therefore,
instruction of faculty members in self-directed learning
and coaching methods is very important.
Currently, technology-based teaching methods have
become mainstream in nursing education [6]. Among
them, blended teaching, which combines the strengths
of online and offline instruction, is growing rapidly [7].
Online education in clinical practice can provide various
advantages, such as facilitating access to training materials or references and communication with instructors.
However, online education alone is not enough for
clinical practice education. Blended learning integrates
online and offline education and can teach skills and
help students to overcome their fear of learning and
increase their motivation, which have been identified as
limitations of online education. In this way, blended
coaching can maximize learning outcomes through continuous learning management provided by the teacher,
who facilitates and guides the learning process by combining the advantages of online and offline education
[8]. Blended coaching is the most important approach to
maximize learning effectiveness by appropriately arranging and combining various learning methods according
to learning types and characteristics of the online and
offline learning environments [9, 10]. Effective coaching
provides appropriate guidance, discussion, case studies,
and individual and cooperative learning. The blended
method also allows for the integration of learning experiences from formal offline training (e.g., on the clinical
ward) and online tasks [9]. Finally, student-centered education methods used in blended coaching are effective for
self-directed learning. Teachers can easily maintain
student motivation and continuous learning through various online and offline methods [8]. For these reasons,
blended coaching is the most appropriate way to develop
self-directed learning skills. However, there has been little
research on self-directed learning programs using blended
coaching (SDL_BC) in clinical practice.
Therefore, we aimed to determine the effects of SDL_BC
in order to maximize the effectiveness of the clinical practicum, emphasized as self-directed learning competency,
clinical competency, and clinical practice satisfaction. The
hypothesis that was tested is as follows: students who
participated in the SDL_BC will score higher than those in
the control group on self-directed learning competency,
clinical competency, and clinical practice satisfaction.
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Methods
Design

This study used a non-equivalent control group design
with pre-post non-synchronized intervention.
Participants and setting

This study targeted junior nursing students from baccalaureate programs at a university located in Seoul, Korea.
The participants were chosen by convenience sampling.
A total of 92 students agreed to participate, and 91
students were included in the final analysis (one questionnaire had missing items). Data from 47 subjects in
the experimental group and 44 subjects in the control
group were used. The sample size was calculated using
the G*Power 3.1.9 program. The effect size was set to
0.58 based on the results of a previous study that verified
the effects of a self-directed learning program for Korean
nursing students on self-confidence and satisfaction [11].
For two tail independent t-test between the two groups,
the minimum sample sizes were each calculated as 48
for the experimental group and the control group for an
effect size of 0.58, significance level of .05, power of .80,
and allocation ratio N2/N of 1. The number of samples
in this study was fairly small.
Intervention

We developed the SDL_BC based on Garrison’s selfdirected learning model [12, 13], which consists of three
dimensions: motivation, self-management, and selfmonitoring (Table 1). We designed the program to include motivation by pre-clinical activities, development
of self-management skills during practice, and conduction of self-monitoring activities after practice. Each
stage consisted of both online and offline activities.
Coaching strategies were based on the strategy model of
self-regulated learning by Zimmerman & MartinezPones [14]. Coaching included not only direct instruction but also feedback about discussions and assignments, review of daily learning objectives and content,
and encouragement of activities. All coaching processes
prioritized support and interaction with students. The
detailed components of the SDL_BC are presented in
Table 1. The intervention was implemented by a
professor, and students were organized into teams of five
to six. During the 2-week intervention, participants
performed day and evening shifts.
Assessments
General characteristics

The included variables of the students were age, selfevaluation of previous semester academic achievement,
and satisfaction in nursing.

Clinical
Practice Phase

Pre-clinical

Clinical

Post-clinical

Self-directed Learning
Component/Learning
Objectives

Motivation

Self-Management

Self-Monitoring and
Evaluation

-Analysis of case study
-Self-report on practice
(structured
questionnaire)
-Sharing practice
impressions

-Set daily goal
-Implementation of
nursing process
regarding the assigned
case in pediatric clinic
-Performance of
fundamental nursing
skills and health
assessment in children
-Prepare daily practice
report

Perform preparation and
pre-study

-Analysis of case study

-Teaching case/nursing
processes in pediatric
clinic
-Teaching nursing skills
and health assessment in
children

-Check preparation and
assignment
-Motivate practice

-Analysis of case study
-Self-report about practice
(structured questionnaire)
-Self-reflection on overall clinical
practice
-Discuss practice-related
impressions and improvements

-Implementation of nursing
process regarding the assigned
case in pediatric clinic
-Performance of fundamental
nursing skills and health
assessment in children
-Set daily goal
-Prepare and post daily practice
report and reflection report
-Self-assessment and reflection
on modifying daily goal setting
and achieving daily goals

-Preparation and pre-study
-Understanding and setting
practice goals and strategies
-Check clinical performance with
structured questionnaire
-Establish daily goal-setting
during practice and prepare
practice plan

Learning activity of students

Learning activity of
students

Teaching activity: Offline
teaching

Experimental Group

Control Group

Table 1 Intervention: Self-directed Learning Program using Blended Coaching (SDL_BC)

-Conduct Q/A frequently
-Provide references
-Encourage and provide
feedback on daily practice
and reflection reports
-Check practice goal
achievement
-Discuss weaknesses and
improvement points

-Check practice goals,
encouraging pre-study before practice
-Check preparation and
assignment
-Identify learning needs and
motivate students with
questions and discussions

Online

-Feedback about analysis of
case study
-Discussion about clinical
practice experiences

-Teaching case/nursing
processes in pediatric clinic
-Teaching nursing skills and
health assessment in
children

-Explanation of self-directed
learning strategies

Offline

Teaching activity: Blended coaching
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Self-directed learning competency

We used the 45-item Self-Directed Learning Competency
Questionnaire, which was developed for undergraduates/
adults by Lee et al. [15] and includes three subscales: planning (20 items), implementation (15 items), and evaluation
(15 items). Items are rated on a 5-point Likert scale (1 =
almost never to 5 = almost always). The total score ranges
from 45 to 225, with higher scores indicating higher levels
of self-directed learning competency. The internal reliability coefficient in the Lee et al. [15] study was 0.93. In this
study, the reliability coefficients were 0.89 (pretest) and
0.90 (posttest), and the subscale internal reliability ranged
from 0.72 to 0.86.
Perceived clinical competency

Perceived clinical competency was measured with a
questionnaire developed for nursing students by Lee et
al. [16]. This is a 45-item, self-report instrument that assesses five subscales: nursing process (11 items), nursing
skill (11 items), degree of cooperation (8 items), personal
relations/communication (6 items), and professional development (9 items). Items are rated on a 5-point Likert
scale (1 = almost never to 5 = almost always). A higher
score indicates a greater degree of perceived clinical
competency. The internal reliability coefficient in the
original study was 0.96. In this study, the reliability coefficients were 0.96 (pretest) and 0.95 (posttest).
Clinical practice satisfaction

A numeric rating score (NRS) was used to measure
clinical practice satisfaction. Participants were asked to
evaluate their degree of satisfaction with the whole
clinical practice, homework, content, and self-reflection
on a scale of 0 to 10. A higher score indicates a greater
degree of clinical practice satisfaction.
Procedure

We used a non-synchronized design to prevent diffusion
of treatment. In the control group that was trained using
conventional self-directed learning program based on
offline teaching, participants were recruited from September 1 to October 25, 2015, which were the beginning
and end dates of the clinical practice period. In the
experimental group that was trained using SDL_BC,
participants were recruited from August 29 to October
28, 2016. Students were unaware whether they belonged
to the control or experimental group.
Data were gathered in two phases, approximately 2
weeks apart. Participants completed self-report questionnaires. Pre- and post-intervention data were collected
before and after the pediatric nursing clinical practice,
respectively, and included demographic characteristics,
self-directed learning, and clinical competency. The assessment of clinical practice satisfaction was performed
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immediately after completing the clinical practice. The
questionnaires were completed in 15–20 min in both
phases.

Ethical considerations

Written informed consent was obtained from all participants before inclusion in the study, which was previously
approved by the Sungshin Women’s University Institutional Review Board (SSWUIRB 2015–056, SSWUIRB
2016–022). As for the ethical aspects of the procedure,
participants were informed of the purpose of the study
and their right to refuse to participate at any time.
Participants were informed that there would be no penalties for refusing to complete the survey. Researchers
then distributed and collected the questionnaires onsite.
Students used a self-chosen code to reconcile their preand post-intervention questionnaires, thus assuring data
anonymity and confidentiality.

Data analysis

Data were analyzed using the Statistical Package for the
Social Sciences (SPSS), version 20 (SPSS Inc., Chicago,
IL, USA). A Shapiro-Wilk test was performed to verify
the normal distribution of the study variables, and
parametric tests were subsequently used. Descriptive
statistics, such as mean, standard deviation, frequency,
and percentage, were calculated to assess the general
characteristics of participants. The pre-intervention test
of homogeneity was analyzed using an independent ttest and Fisher’s exact test. The pre-intervention test of
homogeneity for self-directed learning and clinical
competency between the experimental group and the
control group was analyzed using the independent t-test.
ANCOVA analyses that were controlled for pretest
scores as confounders were performed to examine the
effect on self-directed learning and clinical competency.
An independent t-test was also used to examine the
effects on the clinical practice satisfaction score in the
experimental and control groups [17]. The significance
level is based on P < .05.

Results
Participants

The general characteristics of the two groups are shown
in Table 2. No significant differences in general
characteristics were found between the control and
experimental groups. In addition, baseline scores of the
main variables (self-directed learning competency and
perceived clinical competency) were not significantly
different. Therefore, the two groups were considered
homogenous.
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Table 2 Homogeneity Test of General Characteristics and Pretest Competency Score (n = 91)
Variable
Agea
b

Academic achievement (previous semester)

Satisfaction in nursingb

n (%) or M+/−SD

21.48 ± 1.65

21.45 ± 1.63

4 (9.1)

6 (12.8)

33 (75.0)

32 (68.1)

Low

7 (15.9)

9 (19.1)

Very satisfied

4 (9.0)

6 (12.8)

Satisfied

16 (36.4)

20 (42.6)

Average

15 (34.1)

14 (29.8)

a

Perceived clinical competency
b

n (%) or M+/−SD
High

Dissatisfied

independent t-test,

Experimental Group (n = 47)

Middle

Self-directed learning competencya
a

Control Group (n = 44)

X2 or t

P value

−0.09

0.930

0.60

0.797

2.81

0.423

4 (9.0)

7 (14.9)

161.14 ± 14.99

163.09 ± 17.77

0.56

0.575

156.43 ± 17.72

162.70 ± 23.98

1.41

0.162

Fisher’s exact test

Intervention effects

Table 3 presents the differences in self-directed learning
competency and perceived clinical competency scores
between the experimental and control groups. Compared with the control group, the pre-post difference in
competency in implementation of self-directed learning
in the experimental group was significantly greater (F (1,
89) = 4.27, p = 0.039). There were no statistically significant differences in other variables related to self-directed
learning competency. In the case of perceived clinical
competency, there were no statistically significant differences between the two groups (t (89) = − 0.06, p = 0.956).
On the other hand, regarding clinical practice satisfaction,
there were significant differences in overall clinical practice

(t (89) = 3.10, p = 0.003), practice content (t (89) = 3.88, p <
0.001), and self-reflection (t (89) = 3.36, p = 0.001) (Table 4).
No significant difference was found for homework.

Discussion
The present pre-post non-synchronized intervention
non-equivalent control group study evaluated a SDL_BC
for undergraduate nursing students with a focus on selfdirected learning competency, perceived clinical competency, and clinical practice satisfaction. Self-directed
learning programs have been known to improve selfdirected learning abilities in many previous studies [1, 5, 18].
In this study, blended coaching was applied to the selfdirected learning program.

Table 3 Differences in Self-directed Learning and Perceived Clinical Competency Scores between Experimental and Control Groups
(n = 91)
Independent variable
and covariate

Cont.

Exp.

M+/−SD

M+/−SD

F

P value

95% CI
Lower

Upper

Self-directed learning competency (total)
Pretest (covariate)

161.14 ± 14.99

163.09 ± 17.77

Posttest

163.34 ± 17.42

167.94 ± 19.20

Pretest (covariate)

66.89 ± 7.48

70.66 ± 9.64

Posttest

70.30 ± 8.61

73.51 ± 9.12

1.35

0.249

−2.11

8.04

0.23

0.632

−2.19

3.60

4.40

0.039

0.11

4.27

0.75

0.390

−0.86

2.19

0.09

0.768

−5.11

6.89

Planning

Implementation
Pretest (covariate)

57.32 ± 5.78

55.85 ± 6.31

Posttest

56.41 ± 6.62

57.38 ± 7.16

Pretest (covariate)

36.93 ± 4.55

36.57 ± 4.50

Posttest

36.64 ± 4.96

37.04 ± 4.84

Evaluation

Perceived clinical competency
Pretest (covariate)

156.43 ± 17.72

162.70 ± 23.98

Posttest

162.77 ± 21.88

168.87 ± 23.22
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Table 4 Differences in Clinical Practice Satisfaction Scores between Experimental and Control Groups (n = 91)
Variable
Whole clinical practice

Control

Experimental

M+/−SD

M+/−SD

7.10 ± 1.88

8.13 ± 1.17

Independent
t-test

P value

3.10

0.003

95% CI
Lower

Upper

0.38

1.67

Homework

7.34 ± 1.65

7.28 ± 1.85

−0.17

0.862

−0.79

0.67

Content

6.98 ± 1.99

8.34 ± 1.29

3.88

< 0.001

0.66

2.05

Self-reflection

7.23 ± 1.77

8.40 ± 1.57

3.36

0.001

0.48

1.87

Findings from this study partially support our hypothesis: although the implementation of self-directed
learning competency and clinical practice satisfaction
increased significantly in the experimental group, we
failed to observe significant differences between the
control and experimental groups in competency in
planning and evaluation of self-directed learning or
perceived clinical competency.
The blended coaching provided to the experimental
group in this study increased the online interaction relative to the control group, who received offline teaching.
This online coaching included providing students with
materials, answering questions, giving feedback on daily
and reflection records, and encouraging discussion.
These coaching methods improved students’ abilities to
self-manage learning during the course. Immediate feedback is known to facilitate students’ motivation to learn
and continuous learning management [19]. The students
who participated in this study were able to ask questions
during the clinical practice using mobile devices, and the
coach provided immediate answers and a variety of
materials as soon as possible. In fact, blended learning is
less monotonous than face-to-face teaching and can
enrich learning by providing various supplementary
materials, as shown in this study [20].
In addition, one of the main focuses of this study was
the online discussion process. Online discussion is
considered more likely to be perceived as an easy and
comfortable way to access educational materials, and
can play a role not only in individual learning but also in
communication and cooperative learning, which is considered to maximize the effectiveness of self-directed
learning [21].
We could increase the amount of teaching time
through blended coaching including the above methods.
Blended learning not only overcomes constraints related
to physical distance through the use of information and
communication technology, but also reduces the transactional distance between instructor and learner, as well
as between learners, through processes of teaching and
learning that promote communication and cooperation
[22]. Specifically, nursing students complete a challenging clinical practicum within a compressed time frame.
Faculty members must make optimal use of teaching
and learning time to equip students with a broad base of

nursing knowledge and clinical reasoning skills through
blended learning. Blended coaching can also complement the educational distance of face-to-face lectures.
As such, we used learning time and space, and
interaction and learning methods in offline and online
education flexibly. However, there was no significant difference between the experimental and control groups in
planning and evaluation part. We believe that planning
and evaluation parts provided through blended coaching
did not differ from those of offline contents. We recommend developing a program emphasizing coaching and
including various contents in planning and evaluation.
Perceived clinical competency was not significantly
different between the two groups. We suggest that further programs need to combine other teaching and
learning methods such as simulation practice or clinical
examinations with blended coaching and test the effects
on clinical performance [23, 24] to enhance students’
clinical competency.
In terms of clinical practice satisfaction, ratings of
content and self-reflection were significantly higher in
the experimental group, who received the blended
coaching, except in the homework category. There are
many studies showing that students are highly satisfied
with the self-directed learning method [5, 25]. Students
expressed satisfaction with the practice of self-directed
learning based on blended coaching in the present study.
We believe that the provision of diverse materials, discussions, and immediate feedback increased students’
clinical practice satisfaction. In addition, it appears that
self-reflection during practice was made more effective
by daily records of self-reflection, discussion of results,
and feedback [26]. Additionally, nursing students were
more satisfied with blended learning because of easy
access to educational content. Blended learning can
promote collaborative, learner-centered knowledge construction and offer a more comfortable environment.
In the homework category, the score was not significantly lower in the experimental group. This may be
because the interaction loads between the coach and the
student increase as the amount of learning increases. It
is necessary to modify the program by giving students
only pre-planned homework, and creating an environment in which the burden of extra homework is not unexpectedly increased and interesting learning is possible.
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Limitation

This study had several limitations. First, the participants
were recruited from a single university in Korea, possibly
limiting the generalizability of our findings. Second, the
sample size was smaller than what was necessary according to the calculations using G*power. Third, the time
between observations was 2 weeks, which is not a longterm follow-up to support our hypothesis. Forth, clinical
competency was assessed by student themselves only,
and we could not compare professor ratings and students’ scores. Finally, some variables were not measured,
such as personality and learning style, which might affect
the learning outcomes.

Conclusion
We suggest that the present SDL_BC, involving blended
learning (combining with online and offline methods)
and coaching for clinical practice, was appropriately applied to self-directed learning among nursing students.
The SDL_BC developed in this study was a suitable
educational approach to improve the implementation of
self-directed learning competency and clinical practice
satisfaction. This seems to be a useful method for
educators as they face the challenge of applying a variety
of learning methods to enhance the competency of a
new generation of students. Further research is required
to investigate whether other variables are associated with
clinical competency, competency in planning and evaluation of self-directed learning, and their long-term
effects.
Abbreviations
ANCOVA: Analysis of covariance; NRS: Numeric rating score; SDL_BC: Selfdirected learning program using blended coaching; SPSS: Statistical package
for the social sciences
Acknowledgements
Not applicable.
Authors’ contributions
GON implemented the intervention and analyzed the data. DHK designed
the study and wrote the manuscript. All authors read and approved the final
manuscript.
Funding
This research was supported by the Sungshin Women’s University Research
Grant of 2018. The funding body had no influence on the design of the
study or collection, analysis, or interpretation of data.
Availability of data and materials
The datasets generated and/or analysed during the current study are not
publicly available due due to IRB regulation of our institution related to
personal information but are available from the corresponding author on
reasonable request.
Ethics approval and consent to participate
This study was approved by Sungshin Women’s University Institutional
Review Board (SSWUIRB 2015–056, SSWUIRB 2016–022) and written informed
consent was obtained from all participants.
Consent for publication
Not applicable.

Page 7 of 8

Competing interests
The authors declare that they have no competing interests.
Author details
1
College of Nursing, Konyang University, 158 Gwanjeodong-ro, Seo-gu,
Daejeon 35365, Korea. 2College of Nursing, Sungshin University, 76 Ga-gil 55
Dobong-ro, Kangbuk-gu, Seoul 01133, Korea.
Received: 30 June 2018 Accepted: 17 June 2019

References
1. O’shea E. Self-directed learning in nurse education: a review of the
literature. J AdvNurs. 2003;43(1):62–70 https://doi.org/10.1046/j.1365-2648.
2003.02673.x|.
2. Levett-Jones TL. Self-directed learning: implications and limitations for
undergraduate nursing education. Nurse Educ Today. 2005;25(5):363–8
https://doi.org/10.1016/j.nedt.2005.03.003.
3. Slevin O, Lavery M. Self-directed learning and student supervision. Nurse Educ
Today. 1991;11(5):368–77 https://doi.org/10.1016/0260-6917(91)90037-b.
4. Lee YJ, Cho YW. Coaching for Korean university students’ English speaking
and self-directed language learning: a blended learning approach. Multimed
Assist Lang Learn. 2017;20(1):82–108.
5. Chun DK. Coaching strategy of self-directed Learning. Seoul: Hakji-sa; 2013.
6. Oliver R. Engaging first year students using a web-supported inquiry-based
learning setting. High Educ. 2008;55(3):285–301 https://doi.org/10.1007/
s10734-007-9055-7.
7. Lim DH, Morris ML. Learner and instructional factors influencing learning
outcomes within a blended learning environment. Educ Technol Soc. 2009;
12(4):282–93.
8. Ju JH, Kwon YS. A study on the case of blended-learning class management
in university. J Korean Teach Educ. 2005;22(2):199–225.
9. Driscoll M. Blended Learning. E-Learning. 2002;3(3):54–6.
10. Posey L, Pintz C. Transitioning a bachelor of science in nursing program to
blended learning: successes, challenges & outcomes. Nurse EducPract. 2017;
26:126–33 https://doi.org/10.1016/j.nepr.2016.10.006.
11. Jo HS, Park EY, Choi JS. Effects of self-directed learning applying basic
nursing practice contents of e-learning on nursing students’ knowledge,
self-confidence and satisfaction. J of Korean Contents Assoc. 2013;13(9):504–
14 https://doi.org/10.5392/JKCA.2013.13.09.504.
12. Abd-El-Fattah SM. Garrison’s model of self-directed learning: preliminary
validation and relationship to academicachievement. Span J Psychol. 2010;
13(2):586–96 https://doi.org/10.1017/S1138741600002262.
13. Garrison DR. Self-directed learning: toward a comprehensive model. Adult
Educ Q. 1997;48(1):18–33 https://doi.org/10.1177/074171369704800103.
14. Zimmerman BJ, Martinez-Pones M. Construct validation of a strategy model
of student self-regulated learning. J Educ Psychol. 1988;80(3):284–90 https://
doi.org/10.1037//0022-0663.80.3.284.
15. Lee SJ, Chang YK, Lee HN, Park GY. A study on the development of lifeskills: communication, problem solving, and self-directed learning. Seoul:
Korean Educational Development Institute; 2003.
16. Lee WH, Kim JJ, Yoo JS, Hur HK, Kim KS, Lim SM. Development scale of
clinical practice in nursing students. YonseiNurs. 1990;13(1):17–29.
17. Maxwell SE, Delaney HD Kelley K. Designing experiments and analyzing
data: a model comparison perspective. NY. Routledge. 2017.
18. Nothnagle M, Goldman R, Quirk M, Reis S. Promoting self-directed learning
skills in residency: a case study in program development. Acad Med. 2010;
85(12):1874–9 https://doi.org/10.1097/acm.0b013e3181fa02a4.
19. Sim H. The effect of mentor feedback on self-regulated learning, self-directed
learning, and academic achievement in an online learning environment. J
Yeolin Educ. 2017;25(1):169–89 https://doi.org/10.18230/tjye.2017.25.1.169.
20. Singh H. Building effective blended learning programs. Educ Technol. 2003;
43(6):51–4.
21. Gu YM. A study on self-directed learning in blended learning in higher
education: possibilities of existential and social self-directed learning. J
EducTechnol. 2006;22(1):161–93.
22. Tam M. Constructivism, instructional design, and technology: implications
for transforming distance learning. EducTechnol Soc. 2000;3(2):50–60.
23. Lee C, So H, Kim Y, Kim J, An M. The effects of high fidelity simulationbased education on clinical competence and confidence in nursing

Noh and Kim BMC Medical Education

(2019) 19:225

students: a systematic review. J Contents Assoc. 2014;14(10):850–61
https://doi.org/10.5392/jkca.2014.14.10.850.
24. Park K, Ahn Y, Kang N, Lee M, Sohn M. Psychometric evaluation of a six
dimension scale of nursing performance and student nurse stress index
using an objective structured clinical examination-modules for asthma and
type 1 diabetes. Child Health Nurs Res. 2013;19(2):85–93 https://doi.org/10.
4094/chnr.2013.19.2.85.
25. Zhang Q, Zeng T, Chen Y, Li X. Assisting undergraduate nursing students to
learn evidence-based practice through self-directed learning and workshop
strategies during clinical practicum. Nurse Educ Today. 2012;32(5):570–5
https://doi.org/10.1016/j.nedt.2011.05.018.
26. Jang EH, Kwon SH. The effects of writing reflection journal on student’s
motivation and learning result in blended learning. Korean J Learn Sci. 2007;
1(1):1–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 8 of 8

