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Abstract
Background: Developing students’ generic capabilities is a major goal of university education as it can help to
equip students with life-long learning skills and promote holistic personal development. However, traditional
didactic teaching has not been very successful in achieving this aim. Kember and Leung’s Teaching and Learning
Model suggests an interactive learning environment has a strong impact on developing students’ generic
capabilities. Metacognitive awareness is also known to be related to generic capability development. This study
aimed to assess changes on the development of generic capabilities and metacognitive awareness after the
introduction of active learning strategy among nursing students.
Methods: This study adopted a quasi-experimental single group, matched pre- and posttest design. It was
conducted in a school of nursing at a university in Hong Kong. Active learning approaches included the flipped
classroom (an emphasis on pre-reading) and enhanced lectures (the breaking down of a long lecture into several
mini-lectures and supplemented by interactive learning activities) were introduced in a foundational nursing course.
The Capabilities Subscale of the Student Engagement Questionnaire and the Metacognitive Awareness Inventory
were administered to two hundred students at the start (T0) and at the end of the course (T1). A paired t-test was
performed to examine the changes in general capabilities and metacognitive awareness between T0 and T1.
Results: A total of 139 paired pre- and post-study responses (69.5 %) were received. Significant improvements were
observed in the critical thinking (p < 0.001), creative thinking (p = 0.03), problem-solving (p < 0.001) and
communication skills (p = 0.04) with the implementation of active learning. Significant changes were also observed
in knowledge of cognition (p < 0.001) and regulation of cognition (p < 0.001) in the metacognitive awareness scales.
Conclusions: Active learning is a novel and effective teaching approach that can be applied in the nursing
education field. It has great potential to enhance students’ development of generic capabilities and metacognitive
awareness.
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Background
A university education should go beyond the delivery of
knowledge in a particular subject to equip students of all
disciplines and professions with the necessary skills for
societal and professional sustainability [1, 2]. According
to Kember [1], these necessary skills or attributes are
generally referred to as generic capabilities and include
creative thinking, self-managed learning, problem solving, adaptability, communication skills, interpersonal
skills and group work.
The undergraduate nursing curriculum in many places
such as Hong Kong is discipline-driven: strong theoretical knowledge, decision-making and clinical reasoning
are vital attributes for nursing practice. Teachers are
very used to applying the long-standing tradition of
highly didactic teaching. Although this method can disseminate a large amount of information, it offers few opportunities for feedback, student engagement, peer
interaction, or the application of knowledge [3]. Very
often, the students are moulded into passive learners by
didactic lectures [4]. Another characteristic of didactic
lecturing is the simple faith that students can learn and
understand what they are told. However, educational experts have provided new insights that suggest successful
learning is a much more complex process than just listening [4].
Research evidence suggests that students adopt various
learning strategies such as metacognition, time management and effort regulation to improve their academic
outcomes [5]. Metacognition is defined as the knowledge
and control of learning strategies by perceiving to what
degree individuals are aware of these learning strategies,
how they understand them to work, and how they know
when to use them [6, 7]. Metacognition has been found
to facilitate students’ learning performance and the development of their generic capabilities [8–11]. Various
studies have demonstrated that university students with
a higher level of metacognitive awareness have better
decision-making skills [6] and achieve better academic
performance [12, 13]. Students with poor metacognitive
awareness usually employ ineffective learning strategies,
and eventually fail to make use of their thinking processes or to develop practical skills to overcome learning
challenges [9, 14].
The nature of the educational process and its environment have a strong impact on the development of generic capabilities [1]. An effective teaching and learning
environment influence the development of seven generic
capabilities: critical thinking, creative thinking, selfmanaged learning, adaptability, problem-solving, communication skills, and interpersonal skills and group
work [1, 15]. The principal mechanism of capability development is largely based on a teaching and learning
environment characterised by the active participation of
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students in learning activities, and a high degree of
teacher–student and student–student interaction [15].
Incorporating an active learning approach in teaching
is indicated to engage students and increase their active
participation in learning [3]. Petress [16] defined active
learning as “a process where the learner takes a dynamic
and energetic role in one’s own education”. The use of
active learning has also been reported to improve
teacher–student interaction and the attitudes of students
towards learning [17], as well as students’ interest in
learning and self-learning abilities [18]. The flipped
classroom and enhanced lectures [4, 19] are two examples of active learning approaches. The flipped classroom
implies inverting the expectations of a traditional oneway lecture. It affirms the importance of lectures and assignments but the position and sequence are flipped
[19–21]. This affirmation is important, so that adopting
such a change is less challenging to nursing teachers’
traditional values when giving lectures. The underlying
imperative is that students gather most of the information before class by reading, researching information, or
watching recorded lectures [20]. The purpose of the
flipped classroom is to provide students with an opportunity to view course content in their own time before
the lecture, which results in a more efficient use of students’ time during the class itself [19–21]. Pre-class
learning materials (such as video-taped lecture, role-play
videos, reading, exercises, or quizzes) work best when
teachers tailor-make them for each class. However, they
are not a replacement for lectures, but they do allow students to prepare for the class and open up the time in
the classroom for engagement in problem-solving and
interactive activities [19, 20].
Previous studies have shown that the use of flipped
classroom in various disciplines in universities may be
effective in promoting students’ learning outcomes such
as engagement, metacognition, attitude, motivation, and
performance [22, 23]. In the past decade, there has been
growing interest for nursing educators to adopt the
flipped learning approach in response to the increasing
complexity of nursing care. In a systematic review of five
studies that investigated the use of flipped classroom in
higher education nursing programmes, the authors conclude that this style of teaching yield neutral or positive
academic outcomes and mixed findings for student satisfaction [24]. More recently, a meta-analysis of 32 randomised control trials conducted in China indicated that
the flipped classroom approach, compared to the traditional lecture based approach, produced significantly
higher theoretical scores and skills scores in Chinese
nursing students [25]. In view of these encouraging results, further studies are warranted to confirm the benefits of adopting the flipping learning approach in nursing
education.
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An enhanced lecture is a series of mini-lectures supplemented by active learning activities [4]. The purpose
is to maximise learning and allow students to become
active learners to take charge of their own learning [21].
Discussions, short writings, lecture summaries, or quizzes can provide timely feedback about the extent of student learning. Activities also maintain students’
attention [4]. A higher level of engagement in effective
learning strategies, such as collaborative or self-directed
learning, has also been observed among students who
have become active learners [4, 26]. Moreover, research
has shown that an active learning approach and environment can help to encourage the development of metacognitive awareness in undergraduate nursing students
[27, 28].
Nevertheless, studies that evaluated the effects of active learning on the development of generic capabilities
and metacognitive awareness in nursing students are
seemingly lacking. Therefore, this study aimed to evaluate the effects of active learning on the development of
generic capabilities and metacognitive awareness in
nursing students. The objectives were: (1) To develop
and produce teaching materials for active learning; (2)
To implement active learning approaches in classroom
teaching during a first-year nursing course; and (3) To
assess changes in student outcomes in metacognitive
awareness and generic capabilities after implementing
active learning approaches. We hypothesized that nursing students’ metacognitive awareness and generic capabilities would be enhanced after implementing active
learning approaches.

Methods
Design

A quasi-experimental single group, matched pre- and
post-test design was adopted.
Subjects and setting

A convenience sample approach was adopted to recruit
first-year Bachelor of Nursing students of the study institution. Since the active learning approaches were incorporated in the Fundamentals of Nursing I course, the
two hundred Year 1 students who enrolled this course
were eligible to participate in the study.
Procedures
Phase 1: planning

The planning phase aimed at developing an integrated
approach to embed active learning in the teaching and
learning environment. The use of active learning approaches in classroom teaching requires a flexible environment, a shift in learning culture, well-selected
teaching materials, and skilled and well-trained educators [21]. Teachers need access to research evidence as
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well as teaching and learning resources to implement active learning. The teacher’s role in a classroom shifts
from instruction to observation, feedback, guidance, and
assessment. For this reason, a workshop was held for all
teachers in the nursing school to promote active learning. The contents of the workshop included the major
characteristics of the approach, the strengths and weaknesses of didactic lectures versus active learning, obstacles or barriers which prevent teachers and students
from using active learning strategies, and solutions to
overcome these barriers.
In addition to this, several teaching team meetings
were held before the course commenced to determine
how active learning could be implemented. Another purpose of these meetings was to discuss the production of
new teaching materials, such as videos, scenarios, recorded lectures, e-learning modules, discussion questions, quizzes and other in-class activities that might
enhance active learning. Hands-on experience with technology, for example handheld devices such as crickets,
was also discussed during the meetings, as the use of
technological inventions could help to promote on-site
interaction between teacher and students as well as between students themselves [29]. Informal feedbacks from
the teachers indicated that the workshop was useful.
Their concerns related to the implementation of flipped
classroom, such as ways to motivate students to read the
pre-class materials or engage in class discussion, were
discussed during the workshop, which provide them
with more confidence in adopting this innovative teaching approach. On the other hand, the teaching team
meetings also provided them platform to share ideas on
how to implement active learning effectively.
During the course introduction, students were told
that they would be attending innovative and interactive
lectures instead of the traditional didactic type. The expected learning activities were also outlined, and students were reminded to study the pre-class learning
materials before attending classes.
Phase 2: implementation

The implementation of active learning was begun in a
first-year nursing course as it was thought easier to build
up a culture of active learning when students were relatively new to the programme. The course, Fundamentals
of Nursing I, a three-unit credit course taught in year 1,
was chosen for this study. This term 2 course usually
commences at January and end at May each year. The
assessment was based on a two-hour written examination (50 %), a skill competency examination on vital
signs (30 %), and three web-based quizzes (20 %). The
course was taught by five faculty members. The course
adopted a lecture and e-learning format, consisting of
two one-hour lectures, two one-hour tutorial/laboratory
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sessions and one to two hours of e-learning each week
over 13 weeks. In previous years, lectures had tended to
be primarily the one-way transfer of information in a
traditional format, and were all conducted in a lecture
theatre with fixed, non-movable rows of seating, and one
large video screen at the front of the room.
For this study, the course was redesigned to incorporate active learning approaches, including flipped classroom and enhanced lecturing in selected lectures. Five
out of 13 lectures were selected because a previous study
had found that students did not like all their classes to
be flipped [30]. The topic of the five lectures were “vital
signs”, “meeting safety needs I”, “meeting safety needs
II”, “infection control related to nursing” and “process of
wound healing”, selected because they contained a mixture of nursing knowledge, theories, and skills and were
more appropriate for making videos and scenarios than
other lectures in this course. Pre-class learning materials
(such as PowerPoint slides, videos, and journal excerpts)
were tailor-made for each class. With these five selected
topics, approximately 30 % of the class time was spent
on mini-lectures, and the remaining 70 % on guided
discussion.
Students were required to read or view pre-class learning materials before attending classes to obtain a brief
overview of the fundamental concepts that would be
covered in the lecture. During the first 15 min, the
teacher would review all the important points presented
in the pre-class materials. Students were then divided
into pre-assigned smaller groups (with 15–18 people in
each) and worked collaboratively to discuss case scenarios or critique videos. This session usually lasted between 30 and 45 min to allow the students to share
ideas and learn from their peers. Afterwards, one to two
representatives from each group would be invited to
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present the group’s findings to the class. Following the
presentation, the teachers provided feedback to the students. A short quiz would sometimes be set to help consolidate students’ knowledge. Finally, the teachers
presented a short (but in-depth) summary of the topic.
Table 1 summarises the course format changes.

Phase 3: monitoring

This phase involved monitoring the results and gathering feedback from participants. Three questionnaires,
the Capabilities Subscale of Student Engagement Questionnaire (SEQ), Metacognitive Awareness Inventory
(MAI) and a brief demographic sheet (age, gender and
residence), were employed.
The capability subscale of the SEQ developed by Kember & Leung [15] was used to collect data about students’ reflections on the development of their generic
capabilities. It consists of 16 items measuring eight aspects of capability: critical thinking (2 items), creative
thinking (2 items), self-managed learning (2 items),
adaptability (2 items), problem-solving (2 items), communication skills (2 items), interpersonal skills and
group-work (2 items), and computer literacy (2 items).
The responses were recorded on five-point Likert scale
ranging from 5 (‘strongly agree’) to 1 (‘strongly disagree’). The SEQ has demonstrated good psychometric
properties in Hong Kong undergraduate samples [15].
The questionnaire also contains two open-ended questions to gather feedback on the best aspect and that
most in need of improvement. In this study, the reliability of the capability subscale was high, with Cronbach’s
alphas of 0.86 and 0.92.
The MAI developed by Schraw & Dennison [14] is a
52-item, self-reported questionnaire designed to

Table 1 The changes of course format
Topic

Content

Learning materials prepared or developed

Vital signs

Factors affecting vital signs and accurate measurement
of them.

-A tailor-made video demonstrating skill in vital signs taking.
-A tailor-made video for students to critique good or poor practice
in vital signs taking.
-In-class quizzes

Meeting safety
needs I

Care of clients requiring special protection and care.

-Case scenarios were developed for students to discuss factors
contributing to falls in the elderly.

Meeting safety
needs II

Care of the very ill, the delirious/ restless client, and use -Case scenarios were developed for students to discuss nursing
of safety devices.
interventions that prevent falls in hospital and home setting.
-10-item online quizzes.

Process of wound
healing

Wound healing process and basic wound care.

-Case scenarios were developed for students to discuss factors that
promote or delay wound healing.
-Discussion of nursing interventions that promote wound healing.
-In-class quizzes

Infection control in
relation to nursing

Principles of aseptic techniques and nursing
management for clients with acute and chronic
wounds.

-Different wound pictures were prepared for students to discuss
types of wounds and the use of different dressing materials.
-A tailor-made video demonstrating skill in wound dressing.
-A tailor-made video for students to critique good or poor practice
in wound dressing.
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investigate adults’ metacognitive awareness. It consists of
two subscales: knowledge of cognition (17 items) and
regulation of cognition (35 items). Knowledge of cognition involves awareness of one’s personal strengths and
weaknesses in learning, knowledge about learning strategies, and why and when those strategies should be used.
The regulation of cognition subscale measures knowledge about planning, implementing, monitoring and
evaluating the learning strategies that are being used.
The items are rated on a five-point Likert-type scale,
from 1 (‘always false’) to 5 (‘always true’). In this study,
the reliability of the two subscales was high, with Cronbach’s alphas of 0.80 and 0.96.
Data collection and management

During the first lecture all students were provided with
study consent forms and questionnaires and invited to
complete at the start (T0) an evaluation of the capability
subscale of SEQ and MAI, and again at the end (T1) of
the course when active learning sessions were
completed.
SPSS version 24.0 (SPSS, Chicago IL) was used for
data analysis, and descriptive statistics to present participants’ characteristics and capability and MAI scores at
T0 and T1. Shapiro-Wilks test was used to test for normality of continuous variables. A paired t-test was performed to compare the differences in the change of the
outcome variables (T0–T1). The level of statistical significance for all analyses was set at 5 %.

Results
Participant characteristics

A total of 139 paired pre- and post-study responses
(69.5 %) were received. The mean age of the participants
was 18.74 (SD = 0.97), the majority (78.4 %) were female
and nearly half lived in a campus hall of residence
(48.9 %).
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Table 2 Descriptive and comparison summary of the capability
scores
Pre-test
Mean (SD)

Post-test
Mean (SD)

p-value

Critical thinking

3.82 (0.39)

3.96 (0.47)

< 0.001

Creative thinking

3.74 (0.53)

3.86 (0.56)

0.03

Self-managed learning

3.86 (0.52)

3.86 (0.60)

0.95

Adaptability

3.92 (0.44)

4.00 (0.55)

0.11

Problem solving

3.76 (0.47)

3.96 (0.54)

< 0.001

Capabilities

Communication skills

3.77 (0.47)

3.90 (0.62)

0.04

Interpersonal skills & group work

3.78 (0.50)

3.82 (0.60)

0.50

Computer literacy

3.71 (0.56)

3.73 (0.75)

0.84

Note: A paired t-test was performed, with p < 0.05 considered
statistically significant

higher at the end of the course, which indicated significant improvements in the participants’ metacognitive
awareness.

Responses to two open-ended questions

A total of 86 students provided their responses to the
two open-ended questions. A majority of the students
commented that the teaching materials were good/
great/ excellent (n = 67), quite sufficient and rewarding
(n = 48). They also found that the lectures were wellplanned (n = 35), practical (n = 32) and flexible (n = 12).
However, some students (n = 26) thought that the lecturers should manage the time better. Additionally, a
few students (n = 9) reported having difficulty in
Table 3 Descriptive and comparison summary of the
metacognitive awareness scores
Pre-test
Mean (SD)

Post-test
Mean (SD)

p-value

Knowledge of Cognition subscale

Generic capabilities

Table 2 shows the mean and standard deviations of the
capability scores as rated by the participants. Among the
eight generic capabilities, the participants reported significant improvements in their critical thinking (p <
0.001), creative thinking (p = 0.03), problem-solving (p <
0.001), and communication skills (p = 0.04) by the end of
the course.

Declarative knowledge

28.87 (3.26)

30.35 (3.42)

< 0.001

Procedural knowledge

14.68 (1.60)

15.42 (2.84)

< 0.001

Conditional knowledge

18.16 (2.21)

19.07 (2.01)

< 0.001

Total

61.71 (6.60)

64.84 (6.95)

< 0.001

Regulation of Cognition subscale
Planning

25.50 (2.96)

26.62 (4.58)

< 0.001

Information management

36.74 (4.08)

38.58 (5.11)

< 0.001

Monitoring

25.53 (2.90)

26.31 (2.83)

< 0.001

Metacognitive awareness

Debugging

18.61 (2.40)

19.36 (2.05)

< 0.001

Table 3 shows the mean and standard deviations of the
MAI scores as rated by the participants. The overall
scores in the MAI scales (p < 0.001), together with the
knowledge of cognition subscales (p < 0.001) and regulation of cognition subscales (p < 0.001), were significantly

Evaluation
Total
MAI total

21.68 (2.82)

22.63 (2.48)

< 0.001

128.05 (13.76)

133.49 (13.70)

< 0.001

189.76 (20.04)

198.33 (19.67)

< 0.001

MAI Metacognitive Awareness Inventory; A paired t-test was performed with
p < 0.05 considered statistically significant
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concentrating in class, and the need for further clarification of certain concepts.

Discussion
As the undergraduate nursing curriculum is disciplinedriven, the application of an active learning approach
may not necessarily replace all traditional lectures. Findings of the present study support the hypothesis and the
proposition that supplementing didactic lectures with
active learning could enhance the generic capabilities
and metacognitive awareness of students.
Students’ self-perceived critical thinking, creative
thinking, problem-solving and communication skills all
significantly improved after the implementation of the
active learning approach, indicating that active learning
could significantly enhance the development of students’
generic capabilities. These findings echoed a previous
study that showed these capabilities could be enhanced
by immersion in a stimulating and active environment
that required students to practise their capabilities [15].
Our finding of improved critical thinking skills is in
agreement with the finding by Dehghanzadeh & Jafaraghaee [31], who found a positive effect of flipped classroom on Iranian nursing students’ critical thinking
disposition.
The implementation of the flipped classroom increased the responsibility of students for their own
learning and gave them additional flexibility in the
process [32]. Reading pre-class learning materials helped
the students understand basic nursing concepts at their
own pace and improved mastery of the course content,
which could not possibly have been achieved in a traditional lecture setting [33]. In this study, teachers were
able to maximise the class time by two means: (i) engaging students in different interactive and collaborative
learning activities, such as case discussions, presentations, video critiques and in-class quizzes; and (ii) providing them with timely and constructive feedback in a
face-to-face setting. Misconceptions could be corrected
and enquiries pointed in the right directions. The flipped
classroom helped students apply what they had learnt at
a new level of understanding and engage them in
higher-order thinking, such as analysis, synthesis, application and evaluation [20, 21]. In this way, it helped to
develop students’ critical thinking and problem-solving
skills [20]. In the same way, discussing case scenarios in
class not only helped promote interaction among the
students, but also improved their communication skills,
stimulated peer-to-peer learning and, therefore, promoted creative thinking [34]. In short, the systematic incorporation of brief activities in class countered the
many limitations of didactic lectures where students are
not actively engaged in processing information or
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developing an understanding of the required information
[35, 36].
Although it is not an objective of this study to evaluate
academic performance, the course results also reflected
positive changes when compared with previous cohorts
where the traditional didactic methods had been used.
Specifically, the assessment performance of this cohort
was slightly better than the previous cohort (unpublished
data). This finding is consistent with the findings of
similar studies in China [25].
In this study, student perception of self-managed
learning, adaptability, computer literacy, interpersonal
skills and group work showed slight improvement but
were not significant, which might be attributed to the
fact that the selected course focused more on hard
and fast nursing knowledge, skill and rationality. In
addition, developing these capabilities would probably
take a longer period of immersion in a university
learning environment rather than just a 13-week
foundation course.
The open-ended comments of the participants indicated that the course was well-planned and flexible, and also reflected their appreciation of the
teaching and learning environment. In fact, a higher
rating on satisfaction was obtained on the course
and teaching evaluation in this cohort when compared with the previous cohort (unpublished data).
However, a few students commented that they could
not concentrate in class and that they needed further
clarification of key concepts. This was understandable – the students had no prior knowledge of nursing, and the teacher therefore needed to be more
aware of their individual differences in intellect, personality or lifespan role development. This further
supported the emphasis on timely feedback and active student engagement [1], so that those students
in need could be identified.
The positive result in metacognitive awareness is in
line with previous studies showing that better awareness
of the learning strategy is associated with better generic
capabilities resulting from an active and conducive
learning environment [6, 27]. The interactive learning
activities provided in the course produced a learning environment that enabled students to plan, organise, implement and evaluate their own learning strategies. This
learning process included the crucial elements of cognition regulation [14]. The activities also required the students to search for information and explore alternatives
to improve their nursing practice. They were thus
guided to think inductively, which was crucial to enhancing their metacognition [37, 38]. Our newly designed
course provided positive indication that active learning
could help to develop the metacognitive awareness of
first-year nursing students.
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Limitations
This study has several limitations. First, no control
or comparison groups were used, and so, any causal
relationship between active learning and the outcomes could not be tested. Future study may adopt
a historically controlled design, in which the outcome measure of Year 1 students (without flipped
learning as control) will be compared with that same
cohort of students who will be provided with flipped
learning (intervention) when they move to Year 2.
The advantage of this study design is fairness and
minimal risk of contamination. Second, the selfreported questionnaires had inherent limitations,
such as subjectivity, although such instruments are
commonly used for assessing outcomes in educational research. Third, the cross-sectional design
might not capture longer-term changes in the generic capabilities and metacognitive awareness of the
students. Future studies might consider adopting a
longitudinal design and objective outcome measures,
such as academic results and clinical decisionmaking. Finally, the response rate of this study was
only 69.5 %, which could be attributed to the reluctance of some students to answer all the items in
the questionnaire. Moreover, given that the questionnaires were administrated after the lecture, some
people might have been unwilling to stay behind and
spare the time to complete them. An online version
of the questionnaire might be used in future to provide students with an additional option and to encourage them to complete the questionnaire [39].
Conclusions
The active learning approach is a contemporary, innovative and effective way to enhance the learning
process and to engage students in higher levels of
learning. This is the first study to implement active
learning in a foundation nursing course and to monitor its effectiveness in revealing the development of
generic capabilities and metacognitive awareness
among Hong Kong nursing students. Results showed
that active learning could be applied in nursing studies to enhance students’ development of these areas.
Significant improvements were observed in the critical
and creative thinking, problem-solving and communication skills of the students after the implementation
of active learning approaches, and significant changes
were also observed in their metacognitive awareness.
The findings of the current study could help motivate
teachers to adopt the active learning approaches in
other nursing courses. Further studies employing a
longitudinal design and objective outcome measures
are warranted to confirm the benefits of adopting active learning approaches in nursing education.

Page 7 of 8

Abbreviations
MAI: Metacognitive Awareness Inventory; SEQ: Student Engagement
Questionnaire
Acknowledgements
We would like to thank all the students who participated in this study.
Authors' contributions
CWH developed the project, undertook the literature review, and conducted
the workshop. CL and KM implemented the intervention and data collection.
CWH, CL, and FWK drafted the paper. CL analysed and managed the data.
All authors reviewed and approved the final manuscript.
Funding
Not applicable.
Availability of data and materials
The datasets used and/or analysed during the current study available from
the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
This study was carried out in accordance with the Declaration of Helsinki.
Ethical approval from the Survey and Behavioral Research Ethics Committee
of the Chinese University of Hong Kong, and permission from the authors to
use the study instruments were obtained. The research team introduced and
explained the purpose of the study to students and invited them to join the
study before the course commenced. Participation was on a voluntary basis.
Written consent was obtained from each participant.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Received: 23 October 2020 Accepted: 13 May 2021

References
1. Kember D. Nurturing generic capabilities through a teaching and learning
environment which provides practise in their use. High Educ. 2009;57:37–55.
2. Sutterland SR. Higher education in Hong Kong. Report of the University
Grants Committee. 2002. https://www.ugc.edu.hk/doc/eng/ugc/publication/
report/her/hereport.pdf. Accessed 19 Oct 2020.
3. Waltz CF, Jenkins LS, Han N. The use and effectiveness of active learning
methods in nursing and health professions education: a literature review.
Nurs Educ Perspect. 2014;35:392–400.
4. Bonwell CC. Enhancing the lecture: revitalizing a traditional format. New Dir
Teach Learn. 1996;1996(67):31–44.
5. Broadbent J, Poon WL. Self-regulated learning strategies & academic
achievement in online higher education learning environments: a
systematic review. Internet High Educ. 2015;27:1–13.
6. Batha K, Carroll M. Metacognitive training aids decision making. Aust J
Psych. 2007;59(2):64–9.
7. Downing K, Kwong T, Chan SW, Lam TF, Downing WK. Problem-based
learning and the development of metacognition. High Educ. 2009;57(5):
609–21.
8. August-Brady MM. The effect of a metacognitive intervention on approach
to and self-regulation of learning in baccalaureate nursing students. J Nurs
Educ. 2005;44(7):297–304.
9. Joseph N. Metacognition needed: teaching middle and high school
students to develop strategic learning skills. Prev Sch Fail. 2009;54(2):99–103.
10. Chen JH, Björkman A, Zou JH, Engström M. Self–regulated learning ability,
metacognitive ability, and general self-efficacy in a sample of nursing
students: a cross-sectional and correlational study. Nurse Educ Pract. 2019;
37:15–21.
11. Jin M, Ji C. The correlation of metacognitive ability, self-directed learning
ability and critical thinking in nursing students: a cross‐sectional study. Nurs
Open. 2021;8:936–45.

Chan et al. BMC Nursing

(2021) 20:81

12. Coutinho S. Self-efficacy, metacognition, and performance. N Am J Psychol.
2008;10(1):165–72.
13. Ward RT, Butler DL. An investigation of metacognitive awareness and
academic performance in college freshmen. Education. 2019;139:120–6.
14. Schraw G, Dennison RS. Assessing metacognitive awareness. Contemp Edu
Psychol. 1994;19(4):460–75.
15. Kember D, Leung DYP. Development of a questionnaire for assessing
students’ perceptions of the teaching and learning environment and its use
in quality assurance. Learn Environ Res. 2009;12(1):15–29.
16. Petress K. What is meant by “Active learning?”. Education. 2008;128:566–9.
17. Kember D, Leung DYP. The influence of active learning experiences on the
development of graduate capabilities. Stud Higher Educ. 2005;30(2):155–70.
18. Rui Z, Lian-Rui X, Jing Z, Xue-Hong W, Chuan Z. Friend or Foe? Flipped
classroom for undergraduate electrocardiogram learning: a randomized
controlled study. BMC Med Educ. 2017;17(1):53.
19. DeLozier SJ, Rhodes MG. Flipped classrooms: A review of key ideas and
recommendations for practice. Educ Psychol Rev. 2016;29:141–51.
20. Persky AM, McLaughlin JE. The flipped classroom - from theory to practice
in health professional education. Am J Pharm Educ. 2017;81:118.
21. Hamdan N, McKnight P, Arfstrom KM. The flipped learning model: a white
paper based on the literature review titled a review of flipped learning.
2016. http://www.flippedlearning.org/cms/lib07/VA01923112/Centricity/
Domain/41/WhitePaper_FlippedLearning.pdf. Accessed 19 Oct 2020.
22. Al-Samarraie H, Shamsuddin A, Alzahrani AI. A flipped classroom model in
higher education: a review of the evidence across disciplines. Educ Technol
Res Dev. 2019;68:1017–51.
23. Kozikoğlu İ. Analysis of the studies concerning flipped learning model: a
comparative meta-synthesis study. Int J Instr. 2019;12:851–68.
24. Betihavas V, Bridgman H, Kornhaber R, Cross M. The evidence for “flipping
out’: A systematic review of the flipped classroom in nursing education.
Nurse Educ Today. 2016;38:15–21.
25. Li B, Cao N, Ren C, Chu X, Zhou H, Guo B. Flipped classroom improves
nursing students’ theoretical learning in China: a meta-analysis. PloS One.
2020;15:e0237926.
26. Fatima SS, Ghias K, Jabeen K, Sabzwari S. Enhancing cognitive engagement
of pre-clinical undergraduate medical students via video cases and
interactive quizzes in problem-based learning. Curēus. 2019;11:e3832.
27. Ip WY, Kwong NL, Chan CWH, Chan HYL. A Survey on the Metacognitive
Awareness of the Undergraduate Nursing Students. Paper presented in the
5th International Nurse Education Conference; June 22, 2014.
28. Gholami M, Moghadam PK, Mohammadipoor F, Tarahi MJ, Sak M, Toulabi T,
Pour AHH. Comparing the effects of problem-based learning and the
traditional lecture method on critical thinking skills and metacognitive
awareness in nursing students in a critical care nursing course. Nurse Educ
Today. 2016;45:16–21.
29. Moffett J. Twelve tips for “flipping” the classroom. Med Teach. 2015;37(4):
331–6.
30. Zappe S, Leicht R, Messner J, Litzinger T, Lee WH. “Flipping " the classroom
to explore active learning in a large undergraduate course. Proceedings of
the 2009 American Society for Engineering Education Annual Conference
and Exhibition. Washington; 2009. https://peer.asee.org/flipping-the-cla
ssroom-to-explore-active-learning-in-a-large-undergraduate-course.pdf.
Accessed 19 Oct 2020.
31. Dehghanzadeh S, Jafaraghaee F. Comparing the effects of traditional lecture
and flipped classroom on nursing students’ critical thinking disposition: a
quasi-experimental study. Nurse Educ Today. 2018;71:151–6.
32. Simpson V, Richards E. Flipping the classroom to teach population health:
increasing the relevance. Nurse Educ Pract. 2015;15(3):162–7.
33. McGowan BS, Balmer JT, Chappell K. Flipping the classroom: a data-driven
model for nursing education. J Nurs Educ. 2014;45(11):477–8.
34. DeHann R. Science education. Teaching creative science thinking. Science.
2011;334:1499–500.
35. Arthurs LA, Kreager BZ. An integrative review of in-class activities that
enable active learning in college science classroom settings. Int J Sci Educ.
2017;39:2073–91.
36. Shiu ATY, Chan CWH, Lam P, Lee J, Kwong ANL. Baccalaureate nursing
students’ percetions of peer assessment of individual contributions to a
group project: a case study. Nurse Educ Today. 2012;32(3):214–8.
37. van Vliet EA, Winnips JC, Brouwer N. Flipped-class pedagogy enhances
student metacognition and collaborative-learning strategies in higher
education but effect does not persist. CBE Life Sci Educ. 2015;14:ar26.

Page 8 of 8

38. Tsimane TA, Downing C. Transformative learning in nursing education: a
concept analysis. Int J Nurs Sci. 2020;7:91–8.
39. Leung DYP, Kember D. Comparability of data gathered from evaluation
questionnaires on paper and through the internet. Res High Educ. 2005;
46(5):2005.

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

