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Objectives: This study examined the effect of flipped learning in comparison to traditional learning in a surgical nursing
practicum. Methods: The subjects of this study were 102 nursing students in their third year of university who were
scheduled to complete a clinical nursing practicum in an operating room or surgical unit. Participants were randomly
assigned to either a flipped learning group (n = 51) or a traditional learning group (n = 51) for the 1-week, 45-hour clinical
nursing practicum. The flipped-learning group completed independent e-learning lessons on surgical nursing and received
a brief orientation prior to the commencement of the practicum, while the traditional-learning group received a face-to-
face orientation and on-site instruction. After the completion of the practicum, both groups completed a case study and a
conference. The student’s self-efficacy, self-leadership, and problem-solving skills in clinical practice were measured both
before and after the one-week surgical nursing practicum. Results: Participants’ independent goal setting and evaluation of
beliefs and assumptions for the subscales of self-leadership and problem-solving skills were compared for the flipped learning
group and the traditional learning group. The results showed greater improvement on these indicators for the flipped
learning group in comparison to the traditional learning group. Conclusions: The flipped learning method might offer more
effective e-learning opportunities in terms of self-leadership and problem-solving than the traditional learning method in
surgical nursing practicums.
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With the rise of student-centered learning environments
in the field of education, various alternative instructional
strategies are now being studied, such as small-group
problem solving, student presentations, and group discus-
sions [1]. Recently, new innovative technology and on-
line e-learning platforms (e.g., Blackboard Inc.) have
been integrated into higher education, and this provides
support for both professors and students. In the past, such
online e-learning platforms have been used to implement
supplementary strategies to upload class materials; however,
the flipped classroom approach utilizes these platforms more
actively and efficiently [2-4].
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A typical flipped classroom approach is composed of
two parts: (1) students watch pre-recorded lectures online
before class, which cover learning content, quizzes, and/or
module assignments and (2) students actively participate
in interactive and higher-order learning activities during
class, such as discussions and problem-solving, which aim to
empower students to apply what they have learned pre-class
[5,6]. Thus, the term ‘flipped classroony’ is derived from the
idea that “which is traditionally done in class is now done at
home, and that which is traditionally done as homework is
now completed in class” (p. 13) [6].

1. Comparison of Flipped Learning and Traditional
Learning

Despite the benefits for both professors and students, the
flipped classroom approach has been criticized as not being
entirely novel, as the traditional classroom has long been
utilizing new technology and software, such as Blackboard,
for lesson content and assignments. However, Strayer [7]
insisted that “the regular and systematic use of interactive
technology” is the core of the flipped classroom approach. In
other words, passive and supplementary use of technology is
a limitation of previous flipped classrooms that replaced in-
class lectures with videos and homework with regular class
work. The systematic use of interactive technology means
that it facilitates two-way interaction between students and
teachers, in contrast to the previous unidirectional lecture
style [7]. In addition, the flipped classroom approach
includes differentiated education, in contrast to the one-
size-fits-all lecture style used by professors in traditional
classrooms [1].

2. Flipped Learning in University Education and Nursing
Education

The flipped classroom approach has been implemented
in various fields of education [1-3]. Recently, the flipped
classroom approach has been implemented in basic and
advanced medical training and education [4]. In the field of
nursing education, several studies have employed the flipped
learning approach to investigate its effects [8,9]. However,
there has been little evidence demonstrating the effectiveness
of the flipped learning method among undergraduate
nursing students in clinical practicum courses. In addition,
few researchers have detailed the principles of the flipped
classroom approach when designing their studies [7], so
the intervention may not have shown significant benefits
for students and professors. Therefore, the purpose of this
study was to determine the effect of flipped learning in
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comparison to traditional learning for nursing students in a
clinical practicum program.

Il. Methods

1. Study Design and Participants

This study used a two-arm parallel, stratified group-ran-
domized trial. The study was conducted between September
1, 2016 and November 30, 2016 at a university in Korea.
The subjects were 102 nursing students in their third year of
university who were scheduled to complete a clinical nursing
practicum in either an operating room or general surgical
unit. The eligibility criteria for the participants was that (1)
they could use a computer or a mobile phone and (2) had
home Internet access. All 102 participants provided written
informed consent prior to their participation in the study.
Furthermore, this study was approved by the Institutional
Review Board of Kyungpook National University (No. KNU-
2016-90).

2. Randomization

During one semester, 10 teams consisting of five or six
students each participated in a practicum in an operating
room, and the other 10 teams consisting of the same num-
bers of students participated in a practicum in a general
surgical unit. Randomization was conducted on the 10
teams within each clinical practicum unit. In the operating
room practicum, 5 teams were designated as flipped learning
groups, and the other 5 as traditional learning groups.
The conditions were the same for the general surgical unit
practicum. An independent statistician carried out the
randomization using the SAS random number generator
(SAS ver. 9.4 PROC PLAN; SAS Institute Inc., Cary, NC,
USA). A random number was allocated to each of the 10
teams. The teams were placed in numerical order by the
numbers allocated. Then, the independent statistician
generated a random allocation sequence to designate the
teams as either flipped earning group or traditional learning
group. The 20 teams (n = 102) were randomly assigned
(1:1) to either of the two groups; as a result, the number of
students in each group was 51. After written consent had
been received from all participants and the baseline survey
had been administered, the randomization was completed.
The students in each group were formally informed of their
allocation to one of the learning styles and whether they
were in the experimental or control group. However, the
allocation could not be completely blind because students
were in the same academic year.
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3. Intervention

The flipped learning program for the surgical nursing practi-
cum was designed based on the nine principles of flipped
learning design [1] (Table 1). The 1-week, 45-hour clinical
nursing practicum included the instructor’s orientation
before the clinical training, on-site instruction during the
clinical practicum, and a case conference after the clinical
practicum was finished. The flipped learning group and the
traditional learning group received a brief orientation on
the operating room or general surgical unit through a face-
to-face meeting with the professor. In addition, the flipped
learning group was instructed to complete the independent
e-learning lessons on surgical nursing before the week of the
practicum. Before the week of the clinical practicum, the
flipped learning group studied the e-learning contents (i.e.,
20 pages of PowerPoint materials and images, and 10-minute
videos) on surgical nursing independently using the Smart
Learning tool serviced by the Center for Teaching and
Learning of the university. On average, students reported that

Flipped Learning in Nursing Education

the pre-learning took 40-50 minutes. The Smart Learning
tool was accessed via the university’s homepage. During the
on-site instruction, the flipped learning group had time for
questions and answers on the previous e-learning contents,
and practiced making nursing diagnoses based on what
they had learned from the e-learning contents and their
knowledge from the ongoing clinical nursing practicum.
During the on-site instruction, the traditional learning
group received face-to-face instruction from the professor on
the same content that was provided to the flipped learning
group through e-learning; they were also given time for
questions and answers. On average, the on-site instruction
took 35 minutes. The students were informed that pre-
learning was mandatory and that the professor could
check who had accessed the material through a function
of the Smart Learning tool. The professor confirmed that
most students accessed the pre-learning. Qualitatively,
the student’s responsibility for pre-learning was ensured
because evaluation using quizzes was reflected in the grade.

Table 1. Surgical nursing practicum based on the nine design principles of flipped learning

Nine design principles of flipped learning

Surgical nursing practicum based on nine design principles of flipped learning

Provide an incentive for students to prepare
for class
Provide a mechanism to assess student

understanding

During the practicum, when students answer quiz questions correctly on e-learning
contents, additional points are given. Students are made aware of this in advance.
During the practicum, the students’ understanding is evaluated through quizzes

about the e-learning contents.

In conferences, the professor clarifies the students’ understanding, and deepens

learning by providing clarification of contents that are not understood clearly.

Provide prompt/adaptive feedback on
individual or group work assignments.
Provide enough time for students to carry

out the assignment

Immediate and corrective feedback is provided for the students’ responses and

Individual tasks and group assignments are given in advance (during the

orientation) so that the students have sufficient time to prepare; time to ask

questions on preparing assignments is given during the practicum.

Provide facilitation for building a learning
community

Provide technologies that are familiar and
easy to access

Provide an opportunity for students to gain

first exposure prior to class

program is used.

Encourage students to ask questions and discuss the course content using
KakaoTalk or the function of replying in the Smart Learning program.

For pre-class e-learning and interactive communication, the Smart Learning

Check whether the e-learning was completed using the attendance confirmation

function of the Smart Learning program; check whether learning of the pre-

learning contents has occurred using quizzes during the practicum.

Provide clear connection between in-class

and out-of-class activities

Confirm the connection between in-class and out-of-class activities by checking the

students’ knowledge via quizzes, and evaluate whether the students’ knowledge of

surgical nursing processes and critical thinking skills were applied well in the case

study.
Provide clearly defined and well-structured

guidance

Follow-up the students’ performance through orientation, practicum, and

conferences for one week; provide ongoing guidance in areas of poor performance

at various intervals.
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The flipped learning group conducted a case study and
had a conference based on it in the same manner as the
control group (Figure 1). During the on-site instruction,
the professor led essential learning activities face-to-face.
Furthermore, the professor checked the students’ under-
standing and provided assistance to those experiencing diffi-
culties, and encouraged them to apply the nursing process
to the patient case and identify the missing parts during the
process. During the case conference, summative feedback
was given to each student.

4. Main Outcomes

A baseline survey was conducted during the orientation
prior to the commencement of the practicum, and a post-
intervention survey was conducted after the case conference.

1) Self-efficacy in clinical performance

Self-efficacy in clinical performance measured the students’
confidence during the clinical nursing practicum. Self-
efficacy in clinical performance was measured using a 37-
item self-efficacy in clinical performance scale, which
was divided into the following five subscales: assessment,
diagnosis, planning, implementation, and evaluation [10].
The assessment subscale consisted of 12 items, diagnosis
consisted of 3 items, planning consisted of 6 items, imple-
mentation consisted of 10 items, and evaluation consisted
of 6 items. The self-efficacy in clinical performance scale
was assessed on an 11-point Likert scale, ranging from 1
(does not correspond at all) to 11 (corresponds exactly),
with higher scores indicating higher self-efficacy in clinical
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performance. Cheraghi et al. [10] reported acceptable
validity and reliability for the self-efficacy in clinical perfor-
mance questionnaire. Cronbach’s alpha for the original
instrument was 0.96, and in the present study, it was 0.98.

2) Self-leadership

Self-leadership refers to a self-influence perspective con-
cerning leading oneself toward the performance of naturally
motivating tasks as well as motivating oneself to do work
that must be done but is not naturally motivating [11]. The
revised self-leadership questionnaire consisted of 35 items
based on a 5-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree), with higher scores indicating
higher self-leadership. The measure consisted of three
dimensions of behavior-focused strategies, natural reward
strategies, and constructive thought pattern strategies [12].
The dimension of behavior-focused strategies consisted
of independent goal setting, self-reward, self-punishment,
self-observation, and self-cueing. The dimension of natural
reward strategies consisted of one subscale of focusing
thoughts on natural rewards, and the dimension of con-
structive thought pattern strategies consisted of visualizing
successful performance, self-talk, and evaluating beliefs
and assumptions. The original study verified the validity
and reliability of the problem-solving questionnaire [13].
The original instrument has the range of 0.74 to 0.93 for
Cronbach’s alpha for each subscale; in the present study, it
was estimated to be 0.76 to 0.90.

| Traditional learning group

| | Flipped learning group |

Orientation
before clinical practice [ Brief orientation on operating room or general surgical unit }
(professor-centered)
Pre-class 4 Acquiring fundamental )
knowledge
- Studied e-learning contents on
surgical nursing (student-centered)
o _/
4 y .
Acquiring fundamental Strengthening fundamental
On-site training knowledge knowledge
heelEes (professor-student - Being educated learning contents on - Quiz on the previous e-learning contents
interaction) surgical nursing from the professor - Practice to extract nursing diagnoses
- Had time of questions & answers based on the previous e-learning and
current clinical nursing practicum.
o o _/
Case conference Building knowledge and Application to the case
Post-class (professor-student - Case study (nursing process: assessment, diagnosis, planning,
interaction) implementation, evaluation)

Figure 1. Processes of the surgical nursing practicum for the traditional learning and flipped learning groups.
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3) Problem solving
Problem solving refers to the process of problem solving
as it occurs in the natural environment or ‘real world’ [13].
The revised Social Problem-Solving Inventory is a 52-item,
5-point Likert-type inventory ranging from 1 (not at all true
of me) to 5 (extremely true of me), and it consists of the
five different dimensions of positive problem orientation,
negative problem orientation, rational problem-solving style,
impulsive/careless style, and avoidance style. High scores
indicate a ‘good’ social problem-solving ability. The original
study for testing the validity and reliability of the problem-
solving questionnaire found it to be valid and reliable [13].
The original instrument has a Cronbach’s alpha range of
0.67 to 0.92 for each subscale and a total score of 0.95; in the
present study, it was estimated to be 0.69 to 0.88.
Independent validity studies for the Korean versions of
the self-efficacy in clinical performance, self-leadership,
and problem-solving scales were not conducted. Thus, we
evaluated the face validity of the Korean version with two
professors in nursing, one professor in education, and two
undergraduate students. They found that it was appropriate
to use. The scales that were used in the current study were
translated from the English versions into Korean based on
the guidelines for translation of self-report measures [14].

5. Statistical Analyses

The characteristics of the participants were analyzed as
descriptive statistics (i.e., means, standard deviations [SDs],
and frequencies). An independent ¢-test and chi-square test
were used to test the homogeneity of the two groups at pre-
intervention.

Group differences in changes in self-efficacy in clinical
performance, self-leadership, and problem solving between
pre- and post-intervention were identified using the t-test
controlling for baseline scores, and the effect sizes for each
p-value were calculated. SAS ver. 9.4 was used for all statisti-
cal analyses. A p-value of <0.05 was considered statistically
significant, and in all analyses, two-sided p-values were
applied.

I1l. Results

1. Demographics

The characteristics of the study participants are described in
Table 2. The mean age was 22.5 years in both the traditional
and flipped learning groups (p = 0.999). More than half of the
participants had good to very good interpersonal relation-
ship scores (p = 0.053), and most participants were satisfied

Vol.24 e No.1 e January 2018

Flipped Learning in Nursing Education

with their choice of major (mean, 3.5; range 1-5) (p = 0.710).
Therefore, there were no significant differences between
sample characteristics of the traditional and flipped learning
groups.

2. Homogeneity in Outcomes between the Traditional
and Flipped Learning Groups on the Pre-test

The homogeneity of the outcomes of the two groups is
displayed in Table 3. Almost all the outcome variables
showed no significant difference pre-test, except the evalu-
ating beliefs and assumptions indicators (t = 2.64, p = 0.009),
which belonged to the subcategory of constructive thought
pattern strategies of self-leadership.

3. Self-Efficacy in Clinical Performance

All subscales of self-efficacy in clinical performance showed
improvement on the post-test for both groups but no stati-
stically significant differences between groups in the pre-
and post-test were found. For example, assessment was im-
proved to 3.8 (SD = 13.4) for the traditional learning group
and 4.8 (SD = 14.6) for the flipped learning group (p = 0.719,
effect size [ES] = 0.06) after the intervention (Table 4).

4. Self-Leadership

Among the subscales of the behavior-focused strategies, the
difference between the changes in the two groups concerning

Table 2. Characteristics of the study participants

Traditional Flipped
Characteristic learning learning p-value
group group
(n =51) (n =51)
Age (yr) 225+1.17 2254097 0.999
Having a religion
No 36 (70.59) 34 (66.67)
Yes 15(29.41) 17(33.33) 0.670
Inter-personal relationship
Very bad-ordinary 11 (21.57)  20(39.22)
Good-very good 40 (78.43)  31(60.78) 0.053
Academic record
>3.0 42 (82.35)  43(84.31)
<3.0 9(17.65) 8(15.69) 0.791°
Satisfaction with nursing 35+0.88 3.5+0.70 0.710

major

Values are presented as mean + standard deviation or number (%).

“Fisher exact test.
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Table 3. Homogeneity of outcomes of the traditional learning and flipped learning groups on the pre-test

Traditional learning  Flipped learning

Group difference

Range
group (n = 51) group (n = 51) t p-value
Self-efficacy in clinical performance
Assessment 12-132 93.3+15.6 91.3+17.2 0.62 0.536
Diagnosis 3-33 23.0+4.7 21.8+54 1.13 0.259
Planning 6-66 452 £ 8.7 43.4%9.0 1.00 0.319
Implementation 10-110 82.8+13.8 81.0 +13.1 0.66 0.513
Evaluation 6-66 47.0+8.9 469+93 0.07 0.948
Self-leadership
Behavior-focused strategies
Independent goal setting 5-25 189+3.3 179 +£3.4 1.54 0.127
Self-reward 3-15 12.6 £2.2 12.0+2.1 1.31 0.193
Self-punishment 4-20 14.1 £ 3.9 13.8 +3.9 0.41 0.683
Self-observation 4-20 14.7 + 2.6 145+2.3 0.57 0.571
Self-cueing 2-10 8.0+1.9 8.0+1.7 -0.11 0.912
Natural reward strategies
Focusing thoughts on natural rewards 5-25 17.5+3.2 18.3+2.8 -1.20 0.231
Constructive thought pattern strategies
Visualizing successful performance 5-25 17.6 +3.3 17.7 +3.8 -0.17 0.866
Self-talk 3-15 10.7 £ 2.4 10.6 £ 2.6 0.24 0.813
Evaluating beliefs and assumptions 4-20 15.0£2.2 13.8+2.3 2.64 0.009
Problem solving
Positive problem orientation 5-25 19.5+2.6 19.4+2.7 0.07 0.941
Rational problem solving 10-50 74.6£7.9 714+ 8.9 1.93 0.056
Negative problem orientation 20-100 284+6.9 28.4+77 -0.01 0.989
Impulsive/careless style 10-50 252+43 26.8+4.8 -1.77 0.080
Avoidance style 7-35 17.8 £ 4.2 17.6 £ 4.1 0.26 0.791

Values are presented as mean + standard deviation.

self-goal setting was significant (p = 0.043, ES = 0.27); the
traditional learning group improved by 0.1 (SD = 1.1), and
the flipped learning group improved by 0.9 (SD = 2.9) after
the intervention.

Among the three subscales of the constructive thought
pattern strategies, the evaluating beliefs and assumptions
subscale improved significantly for the flipped learning
group (mean difference = 0.8, SD = 2.5), while it decreased
for the traditional learning group (mean difference = -0.2,
SD = 1.3) (p = 0.023, ES = 0.38) after the intervention (Table
4).

5. Problem Solving

Among the subscales of problem solving, the flipped learning
group (mean difference = 2.4, SD = 7.5) showed a significant
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improvement in rational problem solving in comparison
to the traditional learning group (mean difference = 0.2,
SD = 2.4) (p = 0.048, ES = 0.47). In addition, impulsive/
careless style decreased for the flipped learning group (mean
difference = -0.7, SD = 3.9), while it increased for the tradi-
tional learning group (mean difference = 0.4, SD = 3.8) after
the intervention; however, no statistical significance was
found (p = 0.152, ES = 0.43) (Table 4).

IV. Discussion

The purpose of this study was to evaluate the effect of the
flipped learning approach on a surgical nursing practicum
designed to enhance the self-efficacy performance, self-
leadership, and problem-solving capacity of nursing students.
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The results of this study showed greater improvement in the
goal-setting abilities, self-leadership beliefs, and capacity for
rational problem solving of the flipped learning group in
comparison to the traditional learning group. There is ample
evidence that an active e-learning approach is positively
associated with cognitive skills, including critical thinking
[15-17]. Several recent experimental studies in nursing have
suggested that content knowledge and cognitive skills [18],
student confidence in performing core nursing skills [19],
student satisfaction and achievement [20,21], and other
learning outcomes [8] improved after participation in flipped
learning nursing courses.

The goal-setting abilities of the flipped learning group
improved more than did those of the traditional learning
group. The time duration of exposure to the e-learning
contents was longer for the flipped learning group than
the traditional learning group because the e-learning acti-
vities of the flipped learning group started prior to the
clinical practicum. This means that the flipped learning
group was exposed to the e-learning objectives earlier than
the traditional learning group. Because the flipped learn-
ing group already had the e-learning goals in their minds
prior to attending the practicum classes, the flipped learn-
ing group may have been better focused on the course
objectives during the limited class hours of the clinical
practicum. Awareness of the lesson objectives during the
e-learning activity is achieved through students’ cognitive
processes [22]. Flipped learning activities may increase
student recognition of learning objectives through increased
interaction with team members, curiosity and interest, and
feedback-seeking behaviors to improve their academic
performance. In addition, more opportunities for trial and
error and clear feedback might have allowed the students in
the flipped learning group to better recognize the e-learning
objectives in comparison to the traditional learning group.
The increased interaction and self-directed learning in the
flipped learning group may have improved the cognitive
understanding process, and it also might have encouraged
the students to relate the current learning activity to positive
thinking concerning their future goals.

The flipped learning group improved their rational
problem-solving skills and reconsidered their own assump-
tions and beliefs. These abilities may have been improved
by the integration of more team-based learning, which was
permitted via the prior learning completed online by the
flipped learning group [21]. When encountering situations
that conflict with one’s established knowledge, reconsidering
one’s own assumptions and beliefs is important in develop-
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ing relative thinking skills and knowledge by reasonably
accepting others’ thoughts. When there is a disagreement
with others, through developing relative thinking skills,
students may try to evaluate whether their thinking or
judgment is correct. In clinical practicums, relative thinking
skills are important because the situations and conditions
of patients are complex and diverse, and nursing students
must use their problem-solving skills for such complex
cases. Students in the flipped learning group were better
able to participate in team-based learning activities during
the on-site instruction because they had already completed
the pre-learning, which also allowed them to more actively
participate in discussions during the on-site instruction.
They shared their prior learning and problems in knowledge
establishment with their peers and professor during the on-
site instruction. Through the team-based learning activity,
the students in the flipped learning group continued the
self-evaluation process and might have modified their
assumptions and beliefs. Specifically, during the question and
answer period during the on-site instruction, the students
found that clinical scenarios do not have one definite answer.
Rather, there are several potential answers that require more
integrated and critical thought. Therefore, it is possible
that the flipped learning method is more suitable for this
characteristic of clinical nursing practicums focused on
case scenarios, as this method is superior in strengthening
the cognitive e-learning process and skills such as critical
thinking [18]. From the perspective of informatics, the
e-learning environments that were provided to the flipped
learning group had many advantages. An e-learning envi-
ronment is more flexible and accessible than face-to-face
education [22,23]. It is easier to create a customized learning
environment that facilitates practice and self-directed learn-
ing through interactive feedback and that allows for a suffi-
cient thinking process. Therefore, students in the flipped
learning group might have more positive outcomes.
Although the current study makes a unique contribution
to the field of clinical nursing education, it is not without
limitations. First, the nursing students were recruited
from only one university. This means that its findings are
not generalizable. Thus, future studies in different nurs-
ing courses and different settings should address this issue.
Second, although our surgical nursing practicum course
was planned based on the suggested nine rules of design
for flipped learning, it is possible that there are diverse
application points of the rules according to the characteris-
tics of different courses. Focused activities in the flipped
learning method might differ for various courses. Therefore,
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our study represents a trial for surgical nursing practicums,
while other trials may be required for other nursing courses.
Finally, the overall statistical significance was weak; therefore,
more statistically robust findings from further randomized
controlled trials are required to confirm the differences
between the effects of the flipped learning and traditional
learning methods for surgical nursing practicums.

In conclusion, this study suggested that the flipped learning
method in surgical nursing practicums could offer more
effective e-learning opportunities concerning the aspects
of goal setting, accepting others’ thoughts and modifying
thinking, rational problem-solving skills, and deliberation
in the e-learning process in comparison to the traditional
learning method. Flipped learning in surgical nursing
practicums could provide the benefits of allowing the sharing
of prior learning and experienced problems for knowledge
establishment due to prior learning and interactivity as well
as prompt feedback through team-based learning. Together,
these findings suggest that the application of the flipped
learning method might differ for various nursing courses.
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