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Exploring the pedagogical design features
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nursing education: a systematic review
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Abstract

Background: In recent years, technological advancement has enabled the use of blended learning approaches,
including flipped classrooms. Flipped classrooms promote higher-order knowledge application – a key component
of nursing education. This systematic review aims to evaluate the empirical evidence and refereed literature
pertaining to the development, application and effectiveness of flipped classrooms in reference to undergraduate
nursing education.

Methods: A PRISMA systematic review protocol was implemented to investigate the literature pertaining to the
development, implementation and effectiveness of flipped classroom pedagogy in undergraduate nursing
education. Seven databases (Scopus, PsycINFO, CINAHL, ERIC, MEDLINE, Cochrane, Web of Science) were utilised to
survey the salient literature. Articles were appraised with respect to their level of evidence, the origin of study, study
design, the aims/s of the study, and the key outcomes of the study. A qualitative synthesis was then conducted to
summarise the study findings.

Results: The initial search identified 1263 potentially relevant articles. After comprehensively reviewing the initial
catchment using several analytical phases, 27 articles were considered for the final review, most of which were
conducted in the USA and South Korea. A range of research designs were applied to measure or discuss the
outcomes and design features of the flipped classroom pedagogy when applied to undergraduate nursing
education. The review indicated that a common operational flipped classroom model involves three key
components, namely pre-classroom activities, in-classroom activities and post-classroom activities, guided by two
instructional system design principles. The review predominantly identified positive learning outcomes among
undergraduate nursing students, after experiencing the flipped classroom, in terms of skills, knowledge and
attitudes. However, a few studies reported contrasting findings, possibly due to the incompatibility of the flipped
classroom pedagogy with the traditional learning culture.
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Conclusions: Current evidence in this systematic review suggests that incorporating the flipped classroom
pedagogy could yield positive educational outcomes in undergraduate nursing education. There are promising
pedagogical models available for adapting or developing the flipped classroom pedagogy in undergraduate
nursing education.

Keywords: Flipped classroom, Blended Learning, Inverted classroom, Nursing education, Systematic review, Design
principles

Background
Globally, nursing educational institutions are taking
steps forward in redesigning their curricula to align
them with modern pedagogy to enhance student-centred
learning [1]. This curricular reform is concerned with
fulfilling the educational needs of the new technological
era, which generates exposure to a variety of informa-
tion, advanced communication technology, and diverse
learning methods [2]. As a result, blended learning has
become part of this curricular reform. Blended learning
is a broad pedagogical approach, which encompasses a
combination of face-to-face and online teaching to pro-
mote student-centred learning [3]. One of the blended
learning innovations is the notion of the flipped class-
room [4], referred to as “a hybrid approach to learning,
using technology to move the classroom lecture to
homework status and using face-to-face classroom time
for interactive learning” [5]. The rule of thumb of the
flipped classroom is redesigning the face-to-face class-
room as an interactive learning environment where
higher-ordered learning takes place, while providing
traditional pedagogical experiences (of transferring basic
information) through pre-class learning activities [4, 6–
8]. As such, pre-class learning materials can be provided
to closely represent learning in the traditional face-to-
face classroom but being delivered electronically or via
online media [9]. Therefore, pre-learning materials
should be accompanied with teachers’ explanation rather
than relying on the sole use of pre-class reading mate-
rials [6].
Contemporary nursing care is advancing dramatically

due to the need for nursing students to manage prob-
lems associated with multiple and complex clinical co-
morbidities [10]. It was reported in the literature that
nursing students experience difficulties in applying
learnt knowledge in clinical practice [11]. This necessi-
tated the need for nursing curricular implementers to
adopt pedagogies like the flipped classroom to ensure
that theoretical concepts were explicitly linked to patient
care. As such, the flipped classroom is considered as a
new educational paradigm for implementing health pro-
fessions’ education curricula [6, 12]. While there are in-
creasing applications of the flipped classroom, there is a
dearth of evidence evaluating its impact on student

learning and curriculum design in undergraduate nurs-
ing education [13–15]. The empirical evidence to date
has predominantly examined the effectiveness of the
flipped classroom through students’ satisfaction and aca-
demic performance [13]; however, there is limited evi-
dence to explain the pedagogical design principles of the
flipped classroom, which are indispensable to achieving
meaningful educational effectiveness [16]. Thus, the fol-
lowing systematic review aims to describe and evaluate
research conducted in the area of designing, developing
and implementing the flipped classroom, and appraise
the educational impact of the flipped classroom ap-
proach when applied to undergraduate nursing
education.

Methods
This systematic review was performed in accordance
with the PRISMA (Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses) protocols (Add-
itional File) [17]. PRISMA is an evidence-based system
used to guide reporting in systematic reviews and meta-
analyses [18]. The protocol was registered with the
PROSPERO (International prospective register of sys-
tematic reviews) (CRD42020194474, 16th October
2020).

Systematic literature search
A literature search was conducted utilising seven data-
bases (PsycINFO, CINAHL, ERIC, MEDLINE, Web of
Science, Cochrane Library and Scopus) in November
2019. The key concept of the literature search was the
term flipped classroom. This term was combined with a
range of supplementary key words relevant to nursing
education using a PICOS (Population, Intervention,
Comparison, Outcomes and Study) framework [19]. The
derived terms were: Population - Undergraduate Nursing
Students; Intervention - Flipped Classroom; Comparison
- Traditional Classroom; Outcomes - Educational
achievements and pedagogical designs; and Study - any
original research studies. A search algorithm was created
by using keywords with Boolean operators to conduct a
literature search in the databases. A sample search strat-
egy in MEDLINE is illustrated in Table 1.
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Study selection
Titles of the manuscripts which were identified in the
database search were transferred to a bibliography man-
agement programme (Endnote X9, Thomson Reuters,
New York) to create a search library and remove dupli-
cates. The resulting studies were independently and sys-
tematically reviewed by an author (PY) in accordance
with the inclusion criteria (Table 2), first by title and
then by abstract. Then, full texts of the selected studies
were again reviewed by the author (PY) and he made a
log of all reviewed studies with reasons for inclusion or
exclusion. The log was cross-checked by the other three
authors (YC, ML & MAH). Following this, all four au-
thors met at various times to discuss and review all
chosen articles. Any disagreements were resolved
through discussions within the whole research group
until a consensus was reached. Moreover, citations from
the selected studies were scrutinised to confirm that all
relevant studies were identified.

Data synthesis
The data synthesis was performed using an electronic
data extraction table (in Microsoft Excel). The following
details were extracted from each reviewed study: name
of authors, country, publication year, participants, re-
search design, research procedure, research instrument,
analysis of data, key findings and conclusion. The initial
data extraction was completed by PY. The extracted data
were independently reviewed for accuracy by the other

three authors (YC, ML, & MAH), This group confirmed
the inter-rater reliability and resolved any outstanding
issues, such as data entry errors. Furthermore, if the de-
tails from a selected study was inadequate or ambiguous,
additional information was obtained from the corre-
sponding author/s of the relevant study. Lastly, an in-
ductive thematic method was used to analyse the
extracted (qualitative) data [20]. This process incorpo-
rated a series of inductive stages. First, the extracted data
were line-by-line coded by the first author (PY). Then,
the codes were crossed checked (by all authors) and
clustered under descriptive themes. Finally, the descrip-
tive themes were further condensed into analytical
themes to provide an in-depth description regarding the
aims of the review. With the exception of the first step,
all other steps were conducted in a meeting with the
presence of all four authors for establishing inter-rater
reliability.

Quality assessment of the selected studies
An evidence hierarchy classification model (Table 3) was
used to assess the quality of the studies [21–23]. Each
publication included in the data synthesis was then allo-
cated to an evidence hierarchy classification (I to IV).
Subsequently, the publication was assigned to the oper-
ational ranks as devised by Jensen et al. (2004) [22]. To
maintain the integrity of the quality assessment process,
evidence appraisals were independently rated by two au-
thors (PY & MAH). The ratings were presented and

Table 1 The MEDLINE search strategy and term used

Search Algorithms Article (n)

1 (flip* adj2 (class* or learning or teaching or pedagog*)) 483

2 (invert* adj2 (class* or learning or teaching or pedagog*)) 205

3 (nursing edu* or nurs* edu* or nurs* or teach* nurs* or health profession*
education* or health person* or health person* education* or health occupation*
or health occupation*education*)

517,704

4 (undergrad* or baccalaureate or bachelor* or student*) 321,077

5 (Search-1) or (Search-2) 674

6 (Search-3) or (Search-4) 594,770

7 (Search-5) and (Search-6) 413

8 (Search-7) limited to (year = “2012 -Current” and English) 374

Table 2 Inclusion and exclusion criteria for selecting articles

Inclusion Criteria Exclusion Criteria

•Description of the Flipped classroom (pedagogy/learning/teaching) in
nursing education.
•Study using any form of pedagogical model/framework.
•Study focusing on measuring the effectiveness of flipped classroom
pedagogy.
•Study conducted in undergraduate education.
•The publication period from 2012 to 2019 (The flipped classroom was
introduced into Health Profession Education in 2012 [6]).
•Type of publication: Original research, systematic review, or meta-
analysis.

•Full text of the article is not published in English.
•Study conducted in the context of post-graduate and vocational training.
•Study results duplicated in a separate earlier publication.
•Type of publication: book, chapters, thesis, commentaries, conference
abstracts, protocols, study outlines and government publication.
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discussed amongst all four authors in a meeting to
finalize the allocation of category of evidence.

Results
Study selection
The initial search yielded a total of 1263 hits from the
seven databases (PsycINFO = 53, CINAHL = 145, ERIC =
361, MEDLINE = 374, Web of Sci. = 196, Cochrane =10,
Scopus = 124). One hundred and sixty duplicates were
identified, and 1103 studies were considered for title and
abstract screening. In this title and abstract screening,
629 studies were excluded as they were deemed out of
scope. The subsequent quota of studies (n = 474) was in-
cluded for assessing the full texts. A list of 104 studies

was identified as potentially relevant to the systematic
literature review by three authors. Further, this was re-
duced to a final list of 27 refereed sources after appraisal
of the full texts (Fig. 1). The key study features of the 27
articles in the evidence synthesis are presented in
Table 4.

Study characteristics
Study participants
Participants of the study were defined as undergraduate
students who enrolled in the nursing programme. Eleven
studies reported the details of students’ academic year of
study. Accordingly, the academic year of participating
nursing students range from 1st to 4th year.

Table 3 Categories of evidence and its definitions

Categories Definitions Operational ranks

Ia Evidence from meta-analysis of randomized controlled trials Rank A

Ib Evidence from at least one randomized controlled trial

IIa Evidence from at least one controlled study without randomization

IIb Evidence from at least one other type of Quasi-experimental study

III Evidence from non-experimental descriptive studies, such as comparative studies,
correlation studies, case-control studies and qualitative studies.

IV Evidence from expert committee reports or opinions and / or clinical experience of respected authorities Rank B-D

Fig. 1 Search methodology PRISMA flow diagram
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Nevertheless, most of the studies (n = 6) were conducted
among third-year nursing students (Table 4).
Demographic information of the participants, includ-

ing age and gender, was included in 12 studies. Two fur-
ther studies only included the age of participants, while
an additional study reported only gender. However, 12
studies did not report demographic variables. The ma-
jority of the reported participants were females, and the
mean age range was from 19 to 31.5 years. Sample size
was reported in the 23 studies which, ranged from 14 to
589.

Study setting
The selected studies were primarily conducted in the
context of tertiary level nursing education. Most of the
studies were conducted in the USA (n = 11, 40.7%),
followed by South Korea (n = 9, 30.3%). Two articles
each were found to be published from Mainland China
(n = 2) and Australia (n = 2). One article was published
from Norway, Iran and Hong Kong. Moreover, the
flipped classroom experiences were reported in reference
to a vast range of nursing subjects or courses (Table 4).

Methodical quality of studies
According to the evidence hierarchy classification, the
majority of the articles (n = 19) were IIb (n = 5) or above
(n = 14). The review also included one Ia category evi-
dence [44]. Interestingly, according to operational ranks,
all the articles which were included for the review were
clustered into rank A (Table 4).

Evidence synthesis on the flipped classroom in nursing
education
Qualitative thematic synthesis of findings
The thematic synthesis revealed 37 codes. The identified
codes were clustered into four descriptive themes;
namely, knowledge and skills; attitudes and perceptions;
flipped classroom (FC) design; and teaching and learning
(TL) strategies. The descriptive themes were further spe-
cified to two analytical themes for providing profound
insights and excelling the context of the present review.
The analytical themes revealed were i) the pedagogical
structure of the flipped classroom and ii) influence of
flipped classroom on nursing students’ learning (Fig. 2).

Analytical theme 1: pedagogical structure of the flipped
classroom
The systematic review revealed that the flipped class-
room is a new educational paradigm in undergraduate
nursing education [6, 12]. A common operational flipped
classroom model (Fig. 4) was reported in the selected lit-
erature which consisted of three components, namely
pre-classroom activities, in-classroom activities and
post-classroom activities [1, 15, 25, 27, 28, 31, 33, 35,

38–40, 42, 43]. Pre-class activities require the provision
of learning material by educators to students [25]. The
learning material is mainly transferred through an online
learning management system to students [1, 24, 25], at
least one week before the face-to-face classroom session
[3, 27, 28]. The pre-learning materials can be delivered
in various forms, such as video lecture, narrated Power-
Point, animation (illness scenario) and video demonstra-
tions of the nursing procedure [1, 25, 36, 38] with
further readings [33, 35, 38, 42]. The duration of the
video learning material ranged from 10 to 20 min [15,
27, 31]. Different software were used to create pre-
learning materials, such as “Articulate Storyline” [3],
“Explain Everything” [27], “Camtasia Studio” [12]. At the
end of pre-class activities, an assessment was conducted
mainly as quizzes [28, 31, 35, 39]. Furthermore, students
were able to interact with teachers and peers through
online dashboards [15, 24, 25, 28, 39].
The in-classroom learning environment was designed

as an interactive space for applying, analysing and evalu-
ating the pre-learning material [1]. For in-classroom ac-
tivities, students were divided into small groups [3, 31,
36, 38–40] and the reported group size ranged from two
to six [3, 25, 38, 42]. Some studies used quizzes as a
diagnostic test at the beginning of the in-class activities
[3, 12, 43], followed by several student-centred learning
activities [3, 5, 27, 28, 31, 35, 36, 38]. Other studies re-
ported that teachers conducted a micro-lecture for sum-
marizing and clarifying complex phenomena [12, 27, 40,
42, 43].
Post-class activities continued with a follow-up discus-

sion of the newly learnt concepts or issues which had
not been solved in the previous in-class session [1, 25].
The follow-up discussions were mainly conducted online
[1]. Post-class tests can be conducted to assess students'
learning [3, 42]. Finally, at the end of the flipped class-
room experience, students completed a survey to evalu-
ate the effectiveness of the flipped classroom [12, 31].
In terms of developing a flipped classroom, two studies

were identified that investigated instructional system de-
signs. Lee and Park (2018) outlined nine design princi-
ples for developing a flipped classroom that could be
used in a surgical nursing practicum [15]. These are il-
lustrated in the Fig. 3.
Oh et al. (2019) used a framework termed the

ADDIE model for developing a flipped classroom to
teach a nursing informatics course [24]. This model
has been used in terms of its five straightforward
steps: Analyze, Design, Develop, Implement, and
Evaluate (Fig. 4). First, the Analyze step involves the
assessment of feasibilities for adopting flipped class-
room in terms of current practice, equipped environ-
ment, stakeholder’s readiness and nature of the
curriculum. The Design phase deals with framing the
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instructional strategies, such as identifying courses for
implementation, defining the operational procedures,
lesson planning, choosing assessment instruments, de-
signing the user interface and choosing the audio-
visual designs. The Development phase starts with the
production of teaching-learning material for the
flipped classroom. In addition, an instrument is devel-
oped for measuring the effectiveness of the flipped
classroom on students’ learning. The Implementation
phase requires participants to receive the flipped
classroom. The last step of the ADDIE method is
Evaluation. The main aims of this phase are to gather
feedback from participants and assess the educational
improvement of the learners to quantify the effective-
ness of the intervention and identify the way forwards
for future improvement [24].

Influence of flipped classroom on nursing students’ learning
Several studies addressed the effect of flipped class-
room learning on the students’ knowledge and skill.

Oh et al. (2019) revealed that integrating flipped
classroom led to a significant improvement in nursing
students’ test scores [24]. The same impact was ob-
served in another seven studies [5, 28, 29, 31, 32, 36,
42]. In contrast, four studies concluded that flipped
classroom learning does not influence students’ as-
sessment performance [30, 34, 35, 41].
Six studies reported the influence of flipped classroom

on nursing students’ skill development. Kim and Jang
(2017) revealed that students’ clinical performance
evaluation score increased after 10 weeks of a flipped
classroom intervention [31]. Similarly, nursing students’
core competencies in clinical practicum increased after
the flipped classroom experience in a clinical setting
[27]. The above two findings were endorsed by a meta-
analysis of 22 randomised controlled trials, reporting
that flipped classroom improved nursing students’ skill
competence [44]. The effect was further confirmed by
two studies indicating that the flipped classroom ap-
proach increased nursing students’ confidence in

Fig. 2 Thematic synthesis
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performing core skills [25, 40]. Kim et al. (2019) reported
that nursing students’ patient safety competency was sig-
nificantly increased after the flipped classroom experience
[28]. In terms of problem-solving skill, Lee and Park
(2018) concluded that nursing students who received the
flipped classroom showed significant improvements in
problem-solving skills [15]. A study investigated commu-
nication skills, reported that the outcome of therapeutic
communication was significantly increased among the
nursing students, after attending the flipped classroom on
the mental health nursing practicum [27].
There were several noticeable attitudinal changes among

nursing students due to the flipped classroom, namely sat-
isfaction, motivation, engagement, confidence, self-
directedness, enjoyment, and critical thinking. In terms of
satisfaction, four studies reported that flipped classroom
learning increased nursing students’ satisfaction [1, 25, 31,
37]. In contrast, one study noted that nursing students
expressed more satisfaction with the traditional lecture-
based learning model than flipped classroom learning [30].
In addition, a study reported that nursing students’ satis-
faction plummeted at the initial period with the introduc-
tion of the flipped classroom [36]. Moreover, nursing
students with kinesthetic learning styles were satisfied with
the flipped classroom while learners classified as having a
preference for visual and auditory stimuli preferred trad-
itional teaching methods [38].

In relation to self-directed learning, four studies re-
ported that flipped classroom pedagogy enhanced self-
directed learning among nursing students [1, 26, 30, 40].
Self-goal setting ability was significantly increased
among nursing students who attended a flipped class-
room [15]. Regarding nursing students’ motivation, two
studies indicated that the flipped classroom enhanced
learning motivation [1, 26]. In reference to nursing stu-
dents' learning engagement, the flipped classroom was
recognised as an active learning method which enhanced
learning engagement [35]. In addition, flipped classroom
approaches improved nursing students’ cooperative
spirit and teamwork, which increased their interest to
engage in learning [44].
Four studies found the flipped classroom an enjoyable

way of learning in nursing education [1, 33, 35, 44]. It is
interesting to note that nursing students enjoyed viewing
the video lecture more than the live lecture [33]. In
terms of critical thinking, flipped classrooms increased
nursing students’ critical thinking [3, 42]. Moreover, the
flipped classroom enabled nursing students’ ability to
think deeply and analyse the problem [43, 44].

Discussion
This systematic review explored and evaluated the
flipped classroom in the context of undergraduate nurs-
ing education. In particular, the systematic review

Fig. 3 Nine design principles for developing flipped classroom [15]
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addressed two main aspects – one focusing on the de-
sign and development of flipped classroom pedagogy in
undergraduate nursing education and the other evaluat-
ing the impact of the flipped classroom on undergradu-
ate nursing students’ learning.
The systematic review identified 27 studies that investi-

gated the flipped classroom experience among under-
graduate nursing students. According to the evidence
hierarchy classification model [21, 22], most of the se-
lected studies reached the evidence category of IIb or
above and all of them achieved operational rank “A”, indi-
cating a catchment of high quality papers. A variety of
methodologies, including educational measures were used
to determine the impact of the flipped classroom on
undergraduate nursing students’ learning. As the studies
varied significantly, it is not easy to perform a direct com-
parison between studies due to the degree of heterogen-
eity. Nevertheless, the results of the selected studies
revealed that a common operational pedagogical structure
(Fig. 4) was generally utilised regardless of instructional
system designing principles (except for two studies) and
the flipped classroom resulted in positive learning out-
comes among undergraduate nursing students.

Taking the flipped classroom design into consider-
ation, studies investigated the flipped classroom de-
sign in reference to both micro and macro levels [24,
45]. The micro level concerns developing flipped
classroom pedagogy for a session or topics [45, 46].
In contrast, the macro level involves instructional sys-
tem design at the curriculum or course level [45, 47].
Most of the selected studies included in this review
examined the flipped classroom at the micro level.
Interestingly, the three-step flipped classroom oper-
ational model (Fig. 4) describes the flipped classroom
design at the micro-level. It was noted that the com-
mon operational model was utilised in different
forms. For example, Oh et al. (2019) used the basic
operational model in eight steps which is called the
“C-REVERSE” design with the use of film clips [24]
and “flipped-mastery classroom model” was used in
the South Korean clinical nursing practicum curricu-
lum [25]. However, the existing findings emphasize
that the benefits of the flipped classroom did not
eventuate based on sticking purely to the common
operational model, but rather caused by the logical
connections between the different steps [45, 48, 49].

Fig. 4 “ADDIE” model and Flipped Classroom Operational Model
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Some studies included the pre-classroom activities and
post-classroom activities under a common cluster of
online-learning phase and in-classroom activities labelled
as face-to-face learning phase [1, 39, 43, 45, 50]. Three
important concerns were reported for developing the
online learning phase [45, 46, 51] through evaluating
the: (i) physical feature of the video or online lectures
which includes duration, pacing and quality of audio; (ii)
content feature of the video or online lecture such as ap-
propriate provision of the online portion, clarity and
interactivity; and (iii) logistic feature of the video or on-
line lecture namely formative assessment, timetabling
and follow-up activities. Designing the face-to-face
learning phase is crucial because it is the core part of
the flipped classroom [45]. The current review suggests
four cardinal activities of the in-class activities, namely
dividing students into small groups, conducting a diag-
nostic assessment, micro-teaching, and continuing inte-
grative student-centred instructions. Furthermore, it has
been suggested that the face-to-face learning phase
should include: (i) introductory tasks such as mini-
lecture and authenticating quizzes; (ii) interactive learn-
ing activities which are aligned with the intended learn-
ing outcomes; and (iii) well established ground rules and
learning culture [45, 46, 52, 53].
In terms of macro-level design, the review identified

that the ADDIE model created a framework for design-
ing the flipped classroom for undergraduate nursing stu-
dents [24]. The ADDIE model has been recognized as
effective, systematic and efficient in designing the flipped
classroom in nursing education [54, 55]. Moreover, the
ADDIE model has achieved acceptance in diverse fields
[56, 57]. The ADDIE model proposes five straightfor-
ward steps when developing the pedagogical strategies
used ensure curriculum planners and implementers
reach the ‘appropriate destination’ [56]. In addition, the
review traced the design principles of the flipped class-
room. Lee and Park (2018) adopted nine design princi-
ples (Fig. 3) for developing flipped classrooms in
reference to the surgical nursing practicum [15]. Kim
et al., (2014) proposed the flipped classroom design prin-
ciples for enforcing student-centred learning through
four key variables, namely cognitive presence, social
presence, teaching presence, and learner presence [58].
In reviewing the impact of the flipped classroom on

undergraduate nursing students’ learning, positive out-
comes were reported in many studies included in this re-
view. More specifically, nursing students’ knowledge,
skills and attitudes were improved by the flipped class-
room learning, in terms of assessment performance, per-
forming core skills, problem-solving, communication,
critical thinking, self-directedness, motivation, engage-
ment, confidence, satisfaction, and joyful learning. Be-
sides, the notions of positive outcomes were reported

among students from other discipline such as dentistry,
medicine, pharmacy [59–63]. It was reported from the
literature that two main explanations contributed to the
positive learning outcomes. Firstly, unimpeded access to
the pre-classroom learning materials enabled nursing
students to learn in their preferred place, pace and time.
Specifically, the pre-recorded video lecture was used as
the main pre-classroom learning material. The nursing
students who watched the video lectures developed a
better understanding of learning concepts [6]. Secondly,
in-classroom activities were designed as an interactive
and student-centred environment which provided
greater opportunity to apply the learned concepts into
practice [1]. On the other hand, some studies still
favoured the traditional lecture-based learning [30, 41].
This may be due to the preference for behaviouristic
learning in higher education. Overall, the findings so far
seem to suggest that we still have mixed results on
whether flipped classroom increases test scores; how-
ever, there seems to be strong evidence to suggest that
flipped classroom can increase student motivation, satis-
factory, and critical thinking.
These findings present two important implications for

developing and implementing the flipped classroom in
undergraduate nursing education. Firstly, contextual
compatibility is more important for the success and sus-
tainability of a pedagogical model. Thus, it is essential to
follow an instructional system design at the macro-level
to develop flipped pedagogy rather than using its’ oper-
ational structures alone at the micro-level. The review
identified the ADDIE model and the three-step oper-
ational model (Fig. 4) for fostering flipped classroom at
the macro and micro level, respectively. Secondly, it was
noted that the flipped classroom resulted in positive
learning outcomes among nursing students. This out-
come may be optimised by balancing the workload of
pre-, in-, and post-class activities at the micro level, ra-
ther than providing more emphasis on one phase. Fur-
thermore, a study reported that the flipped classroom
was not welcome by stakeholders during the introduc-
tion phase [36]. Consequently, the solidity of the flipped
classroom intervention relies on the constant and stable
plan of implementation.
This review could have limitations derived from the

heterogeneity of study designs. Apart from meta-
analysis, randomised controlled studies, and quasi-
experimental studies, we also included several non-
experimental descriptive studies to cover the range of
available evidence. This heterogenous sample of studies
does not permit further probing of the evidence, such a
meta-analysis of the study outcomes; however, our sam-
ple represents the commonly-used and ethical research
methods in educational research and provides a starting
point for generating higher levels of evidence. Moreover,
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the reported findings are mainly from the United States
of America and South Korea, which are likely well-
resourced settings. Consequently, there may be cultural
and regional bias in these studies like ethnocentrism,
available resources and educational system. Thus, future
research could be conducted in other settings, including
low and middle-income countries, to strengthen the evi-
dence base.

Conclusions
The evidence cited in this systematic review suggests
that incorporating the flipped classroom pedagogy prob-
ably yields promising positive educational outcomes in
undergraduate nursing education. The majority of the
studies utilized a common operational flipped classroom
structure as pre-classroom, in-classroom and post-
classroom. Furthermore, there are promising instruc-
tional system design models available for adapting or de-
veloping a flipped classroom. Practical implications of
the review are considering contextual compatibility and
providing equal importance to all three phases of flipped
classroom for augmenting the educational outcomes. In
addition, the feasibilities of developing the flipped class-
room in a limited-resourced setting are still inconclusive.
Therefore, future research should consider developing
and implementing flipped classrooms for the limited-
resourced undergraduate nursing educational environ-
ment by using a compatible instructional system design-
ing model.
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