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ABSTRACT

Objective: The aim of this study was to explore nursing students’ experiences, perceptions and behavior during a course on
kidney and urinary system anatomy and physiology designed according to the flipped-classroom approach. In flipped-classroom
teaching, students prepare for class by engaging with teacher-produced learning material, typically videos. This frees up time
in class, which can instead be spent on various student-centered, active-learning activities. Only very few studies on the use of
flipped classroom in nursing education have been published.
Methods: Videos and active-learning activities were developed and used in a course with forty-eight first-year, first-semester
nursing students at the School of Nursing, Campus Holstebro, VIA University College, Denmark. After completing the course,
students were invited to participate in a survey. In addition, students’ use of videos was tracked during the course.
Results: Students expressed a very high degree of satisfaction with the eight videos assigned, which they generally watched on
the day before class. The videos helped them acquire knowledge and prepare for in-class, active-learning activities. Twenty-six
percent of the students believed that the videos were better than face-to-face lectures with regard to learning outcome, 56% felt
they were of equal benefit, and only 18% benefited most from face-to-face lectures. Only a small minority (18%) preferred
traditional teaching over flipped classroom teaching, 41% preferred flipped classroom and 41% did not prefer one approach over
the other.
Conclusions: These results demonstrate that the flipped classroom is a valuable teaching approach in nursing education which
can result in a high level of both student satisfaction and self-reported learning outcome.
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1. INTRODUCTION
Traditional lectures are still a predominant instructional strat-
egy in many parts of higher education. But this use of class
time has been criticized by many as ineffective.[1] Students’
attention drops quickly, they too often feel disengaged, the
lecture pace does not suit all students, and retention of the
material presented in typical lectures is low.[2–4] There is

an ongoing discussion in the literature about the need to
rethink classroom practices, with a special focus on activi-
ties where learners are involved as active participants.[2] In
nursing, there has been a call for a radical transformation
of nursing education involving educators designing learning
experiences that enhance educational quality and ensure that
graduates are prepared for today’s complex nursing prac-
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tice.[5, 6]

One promising alternative teaching strategy is flipped class-
room. In the flipped-classroom pedagogical approach, the
traditional lecture is substituted by a format where students
watch video lectures before class and precious class time
is spent on active-learning activities such as individual and
small group exercises, application activities, case studies, dis-
cussions, and role playing. This inverted approach engages
the students actively in course content during class time, and
thus students are no longer inactive recipients as typically
seen in traditional lectures.[7–9]

Flipped-classroom teaching furthers student engagement in
several ways: They can watch video lectures before class,
they can participate in varied in-class collaborative and active-
learning activities, or they can interact with the instructor
during these activities. Therefore, the method has the po-
tential to address the different learning styles of students.[1]

Flipped classroom also entails a role change for instructors,
with much more instructor-student interaction. Rather than
being primarily a conveyor of information, the instructor
acts as a facilitator and guide, giving personal feedback to
individual students, and thus making a more collaborative
and cooperative contribution to the teaching process.[3, 9, 10]

The method is believed to have the potential to enhance stu-
dent learning, both because students are actively engaged
in the learning process, and because the instructor has more
time to interact with students individually or in small groups.
Through this individualization of the educational encounter,
the instructor has a much better chance of meeting the varied
learning needs of the students and identifying and correcting
errors of understanding.[7, 9] For example, students that are
hesitant in the large classroom setting might be more likely
to seek the instructor’s assistance in a flipped-classroom set-
ting.[3] Flipped classroom is now a growing movement also
in higher education,[7, 10] and many universities and colleges
have embraced the approach.[11]

There is a general need for evidence to support creative teach-
ing methods such as flipped classroom.[8] However, research
concerning flipped classroom is still very limited,[1, 3] and
this paucity of research literature is also evident with regard
to the use of flipped classroom in nursing education,[12, 13] in
part because nursing education has only recently embraced
the method.[14] A search in major nursing education journals
and in CINAHL has confirmed this: Only very few studies
on the use of flipped classroom in nursing education have
been published to date.

Misseldine et al.[6] compared three different teaching modal-
ities, one of them flipped classroom, in two adult health

courses for baccalaureate nursing students. They found that
flipped-classroom teaching resulted in significantly better
exam scores than the two other modalities investigated (tradi-
tional lecture only and lecture capture as an addition to tradi-
tional lecture). Interestingly, Misseldine et al. also found that
students who had experienced the flipped-classroom method,
were significantly less satisfied with the course than students
who had experienced the other two teaching methods.

Critz and Knight[4] used flipped-classroom teaching in two
classes of graduate students (n = 20) taking a pediatric course
in a Family Nurse Practitioner program. Using an online sur-
vey to measure student satisfaction, they reported that 85%
of the students felt it extremely or very worthwhile to listen
to the pre-recorded lectures. A similar level of satisfaction
was expressed by students regarding the in-class activities
(working through case scenarios).

Schwartz[9] used flipped classroom in a statistics course in
a nursing education Ph.D. program. Students (n = 9) an-
swered a questionnaire regarding the effect of the flipped-
classroom format on their learning and engagement. Results
indicated a high degree of satisfaction with the format, includ-
ing recorded lectures and in-class activities, and Schwartz
concluded that the flipped-classroom format is very effective
in supporting student learning.

The use of videos which students are expected to watch be-
fore class is typically an integral part of flipped-classroom
teaching. Access to such videos enables the students to take
control of the presentation of course content. Students can
watch each video lecture at their preferred time and place,
as often as they want, at a pace that suits the individual stu-
dent – pausing, rewinding and fast-forwarding as necessary.
This is a potential advantage in comparison to traditional
lectures, where students cannot stop to think, and where
they might miss important points while taking notes.[3, 10]

It is the students’ responsibility to watch the videos before
class. If they fail to do so, they face the risk of not being
able to participate fully in the in-class activities since these
are carefully integrated with the content of the videos in the
flipped-classroom approach.[10] It is typically recommended
that the videos produced for flipped-classroom use should
be short (5 to 30 minutes) to avoid losing students’ atten-
tion[1, 3, 8, 15, 16] although some authors report using videos of
a longer duration.[12] Smith and McDonald[15] further recom-
mend that each recording (video) should contain only one
topic.

The present study aimed to investigate flipped-classroom
teaching in nursing education with a special focus on stu-
dents’ use of videos and students’ experiences with and per-
ceptions of the flipped-classroom approach, including their
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opinions about the effect of the approach on their learning
outcome.

2. METHOD

2.1 Participants and setting
The study was carried out with a class of forty-eight first-
year nursing students (class SHF2014) at the School of
Nursing, Campus Holstebro, VIA University College, Den-
mark. As part of a full anatomy and physiology course,
these students took a course on kidney and urinary system
anatomy and physiology designed according to the flipped-
classroom approach. After the course, students were asked
to answer an anonymous questionnaire containing questions
about how they had used the videos that were part of the
flipped-classroom teaching approach and questions about

their experiences and perceptions of the flipped classroom.

2.2 Videos and course plan
To conduct the flipped-classroom teaching, a number of
videos containing short lectures presenting core course con-
tent in a highly condensed form were developed and pro-
duced. First, eight MS PowerPoint files containing text,
drawings and simple animations about kidney and urinary
system anatomy and physiology were developed. Each of
the files focused on one topic, as recommended by Smith
and McDonald.[15] To produce the videos, each of these files
was presented as a slide show with narration by the author,
and screen (presentation) and sound (narration) was captured
using Camtasia (TechSmith). The resulting eight videos were
uploaded to YouTube immediately after production (see Ta-
ble 1).

Table 1. Videos produced and used in the flipped-classroom course on kidney and urinary system anatomy and physiology
 

 

Video Subject Duration 

1 Kidney and urinary system anatomy 5 min 35 s 

2 Overview of nephron function 4 min 15 s 

3 Nephron filtration 8 min 45 s 

4 Nephron reabsorption 6 min 20 s 

5 Nephron secretion 2 min 59 s 

6 The composition of urine 3 min 24 s 

7 The renal threshold for glucose and glycosuria 4 min 10 s 

8 Why you need functioning kidneys 3 min 58 s 

 

All eight videos were made available to the participating
students eight days before the first lessons in the course. On
the same day, a course plan was made available to the stu-
dents in the institution’s learning management system. The
course had a total of 10 hours’ class time spread over four
days (2+2+3+3) over a period of two weeks. The course plan
contained specific information about

• which videos the students were expected to watch be-
fore class on each of the four days with lessons

• which pages in the textbook they were expected to
read before class

• the activities that would be taking place in class on
each of the four days.

An excerpt of the course plan is shown in Table 2. Students
were asked to watch videos 1, 2 and 3 before the first day
with lessons, videos 4, 5 and 6 before the second day, and
videos 7 and 8 before the third day with lessons. No videos
were assigned for the fourth and last day with lessons.

Table 2. Excerpt of course plan for the flipped-classroom course on kidney and urinary system anatomy and physiology
 

 

Date, time How you should prepare for class Activities in class Textbook pages 

June 3 2014 
9-11 a.m. 

Read the assigned textbook pages. 
Watch the following videos:  

Video 1 (link)  
Video 2 (link)  
Video 3 (link) 

We are going to work on the function of nephrons. 
Activities: 

1) Short introduction to course content and today’s 
activities. 
2) Group exercises on filtration and the filtration 
mechanism. 
3) Joint review of exercises. 

Pp 229-231. 
Pp 233-241. 
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2.3 Active-learning activities
Engaging in the development of flipped-classroom teaching
required a redesign of classroom activities to make possible
a much larger focus on active-learning and student-centered
activities. Thus, a number of exercises, problems, and as-
signments were developed for use in class. Each activity was
developed in accordance with the flipped-classroom concept,
as previously described. To illustrate, in one group activity,
students who had been asked to prepare for class by watching
specific videos on nephron function were given the task of
describing what would happen to different molecules and
ions normally present in the blood (e.g., glucose, albumin,
amino acids, Na+, and K+) when they enter the kidneys. In
this activity, students had to engage actively with important
concepts such as filtration, reabsorption and secretion.

2.4 Online questionnaire
An anonymous online questionnaire containing 12 multiple
select questions and 9 free response questions was produced
with Quia (IXL Learning) and made available to all partici
pating students immediately after the fourth and last class
session of the course. Reminders were sent to students after
4 and 13 days, and the questionnaire was closed on day 15.

2.5 Video usage
Students’ usage of the eight videos (e.g., number of times
played and number of minutes watched) was tracked using
the statistics data on YouTube.

3. RESULTS

3.1 Students’ video usage
Thirty-four of the forty-eight participating students (71%)
answered the questionnaire.

Twenty-nine of the respondents (85%) reported that they had
watched all eight videos during the course. The remaining
five respondents had watched only some of the videos. No

students reported technical problems.

Most of the respondents (twenty-eight students; 82%)
said that they had watched all the assigned videos before
class. Twenty-one respondents (62%) reported that they had
watched most or all the videos only before class, not during
or after class, whereas twelve (35%) reported having watched
most or all videos both before and after class.

Some representative examples of free responses to the ques-
tionnaire item regarding when videos were watched were: “I
watched the videos before [class], then I had a better chance
to understand what was said in class”; “It was really good
to watch the videos before class since one had a better under-
standing in class”; and “I learned incredibly much from your
videos. There’s the possibility to pause, rewind as much as
one needs. That gives a possibility for better understanding.
If there’s something you haven’t understood, you . . . can go
home and watch the videos again”.

When asked whether they had watched a whole video or part
of it more than once, a majority of the respondents (twenty-
eight students; 82%) said that they had done this to a high or
to some degree. Similarly, a majority of respondents (twenty-
six students; 76%) reported that they had paused a video
and resumed playing later to a high or to some degree, and
approximately half of the respondents (eighteen students;
53%) said that they had jumped to a specific place in a video
to watch selected content.

YouTube statistics data on video use revealed a typical pat-
tern: Students consistently watched each of the eight videos
primarily the day before the class to which the video was
assigned. For example, Video 2 (Overview of nephron func-
tion), was played thirty-one times on June 2 – the day before
the class time with activities specifically designed to corre-
spond to the content of this video. On all other days during
the course period, this video was only played from zero to
four times (see Figure 1).

Figure 1. Number of times Video 2 (Overview of nephron function) was played during the course period. The video was
made available to the students on May 26 (“26/05/14”), students were asked to watch the video before class time on June 3,
and the last class time in the course was on June 16. Data from YouTube.com.
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3.2 Student experiences and perceptions
A number of items in the questionnaire examined students’
experiences with and perceptions of the videos and of the
flipped-classroom teaching approach. These items and the
distribution of student responses are presented in Table 3.

All respondents (thirty-four, 100%) agreed to a large or to
some extent that the videos helped them acquire knowledge

about kidney and urinary system anatomy and physiology.
Nearly all respondents (thirty-three students; 97%) agreed to
a large or to some extent that watching the assigned videos
prepared them well for the ensuing in-class activities, and
all respondents (100%) agreed to a large or to some extent
that there was a good connection between video content and
in-class activities.

Table 3. Selected questionnaire items and students’ responses
 

 

Questionnaire item Students’ responses 

To what extent did watching the videos help you 
acquire knowledge about kidney and urinary system 
anatomy and physiology? 

To a large extent To some extent To a small extent Not at all 

28 (82%) 6 (18%) 0 0 

To what extent do you agree with the following 
statement: “Watching the assigned videos before class 
provided good preparation for the class activities”? 

Agree to a 
large extent 

Agree to 
some extent 

Neither agree 
nor disagree 

Disagree to 
some extent 

Completely 
disagree 

25 (74%) 8 (24%) 1 (3%) 0 0 

To what extent do you agree with the following 
statement: “There was a good connection between the 
content in the assigned videos and the class activities”?

Agree to a 
large extent 

Agree to 
some extent 

Neither agree 
nor disagree 

Disagree to 
some extent 

Completely 
disagree 

27 (79%) 7 (21%) 0 0 0 

How would you estimate your learning outcome of 
lecturer video presentation of materials compared to 
lecturer presentation of materials in the classroom? 

Benefit most from 
video presentation 

Benefit most from 
presentation in the 
classroom 

Benefit equally well from 
the two forms of 
presentation 

9 (26%) 6 (18%) 19 (56%) 

Outside class, you have had two options for acquiring 
knowledge about the function of nephrons, the 
composition of urine and why well-functioning kidneys 
are important: reading the textbook and watching the 
eight videos. 
Which of the following statements best describes your 
view of the importance of the videos for your 
acquisition of knowledge, compared to the importance 
of the textbook? 

The videos were not 
important for my 
acquisition of 
knowledge 

The videos had some 
importance for my 
acquisition of knowledge – 
but the textbook was more 
important 

The videos had a large 
importance for my 
acquisition of knowledge – 
larger than the importance 
of the textbook 

0 11 (32%) 23 (68%) 

Compare the following two teaching methods which 
you have experienced in the nursing school: 
Method A) The majority of class time is spent on 
content presentation by the lecturer and a relatively 
short amount of time is spent on assignments and other 
activities. 
Method B) A relatively small amount of class time is 
spent on content presentation by the lecturer (because 
content presentation takes places in videos), and most 
of the time is spent on individual and group 
assignments, exercises, and other activities. 
Which method do you prefer? 

Method A Method B Do not prefer one 
method over the other

No opinion 

6 (18%) 14 (41%) 14 (41%) 0 

 

There were nine free responses to the two questionnaire items
concerning the use of videos for preparation and the connec-
tion between video content and in-class activities. Three
examples are “It [watching the videos] gave a good prior
understanding”; “It was nice with a form of ’lecture’ you

could watch when you liked/had time”; and “Once, I had
only watched the videos before class, I had not had time to
read in the textbook, but when I came to class, I found out
that I understood everything . . . ”.

When asked to compare their learning outcome gained from
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watching the video presentations with that gained from
watching traditional classroom presentations by the lecturer,
nineteen students (56%) said they benefited equally from the
two presentation forms, nine students (26%) said they bene-
fited most from watching videos, and only six students (18%)
said they benefited most from classroom presentations.

Students were also asked to compare the videos and the
textbook with regard to their relative importance for their
learning. Two-thirds (twenty-three students, 68%) chose
the answer “The videos had a large importance for my ac-
quisition of knowledge – larger than the importance of the
textbook”; the remaining third (eleven students, 32%) chose
the answer “The videos had some importance for my acqui-
sition of knowledge – but the textbook was more important”.

Finally, students were asked to compare the traditional teach-
ing approach they had previously experienced in anatomy
and physiology – with most of the class time spent listening
to the lecturer’s presentation – with the flipped-classroom ap-
proach. Fourteen students (41%) preferred flipped classroom,
fourteen students (41%) did not prefer one approach over the
other, and only six students (18%) preferred the traditional
teaching approach.

4. DISCUSSION

As previously stated, research about the flipped-classroom
teaching approach is still very limited,[3] and only a few stud-
ies regarding flipped classroom in nursing education have
been carried out.[12–14] Furthermore, published research has
often focused on the effect of the method in terms of student
performances at exams. Of the few previous studies inves-
tigating nursing students’ perceptions and experiences of a
flipped-classroom approach, some have been very small, with
few students participating,[4, 9] and typically only a rather lim-
ited number of aspects have been investigated.[4, 6, 9] Thus,
the available knowledge about student behavior in a flipped-
classroom course as well as about how students perceive
flipped-classroom teaching and its elements is very limited.

In this study, nursing students’ experiences, perceptions, and
behavior in a flipped-classroom anatomy and physiology
course were investigated to obtain further knowledge regard-
ing students’ use of videos, their perception of the benefit
of videos, and their experiences with and perceptions of the
teaching approach. Responses to an online questionnaire
show that more than 80% of the students found the flipped-
classroom teaching approach as good as or better than a
traditional teaching approach, where most class time is used
on lecturer presentation.

This high level of student satisfaction differs from results

presented by Misseldine et al.,[6] which showed that nurs-
ing students who had participated in a flipped-classroom
format course were less satisfied than students who had ex-
perienced two other teaching formats. It also seems very
different from recently published results by Post et al.,[17]

where a phenomenological study was carried out, exploring
nursing students lived experience of the flipped-classroom
teaching strategy. These researchers found that among the
major themes to emerge from interviews with eighteen stu-
dents were frustration, disconnect and depersonalization. In
the study by Post et al., students were clearly not satisfied
with the teaching method, but responded with discomfort and
anxiety.

High levels of general student satisfaction with flipped-
classroom teaching have been reported in two small stud-
ies in nursing education[4, 9] and in other disciplines, e.g.,
physical therapy education.[18]

From the available evidence, it is not possible to explain why
the use of flipped classroom in nursing education can result
in very different student experiences and satisfaction levels.
But it is important to bear in mind that the flipped-classroom
approach is only a framework. How it is practiced no doubt
varies from setting to setting. For example, the videos used
are very likely quite different with regard to content, pre-
sentation style and length, and there are probably also large
variations with regard to the in-class activities used.

Questionnaire responses in the present study show that a
large majority of the responding students 1) had watched all
eight videos during the course, 2) had watched them as stipu-
lated by the lecturer (specific videos before specific lessons),
3) had watched a video or part of it more than once, and
4) had made use of the possibility to pause and resume the
playing of a video. Furthermore, YouTube statistics showed
that the playing of the individual videos was concentrated
on the day before the class meeting requiring student under-
standing of the video content.

This detailed insight into students’ video usage in a flipped-
classroom course has, to the best of the author’s knowledge,
not been reported before. The insight demonstrates that most
students watched the videos as intended, and, interestingly,
that many students actually made use of one of the purported
advantages of videos, namely the ability to pause video lec-
tures when necessary according to each student’s learning
need and preferred pace.[3, 7]

The videos used in this study received high ratings from the
students. All responding students (100%) expressed that the
videos helped them acquire knowledge. Just over half of
the students said that their learning outcome gained from
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watching the videos was equal to their learning outcome
gained from watching classroom presentations by the lec-
turer. Notably, one-quarter of the students (26%) said their
learning outcome gained from watching videos was larger
than their learning outcome from classroom presentations.
Furthermore, approximately two-thirds of the students found
that the videos were more important for their acquisition of
knowledge than the textbook used in the course.

These results clearly suggest that videos used in a flipped-
classroom setting are of potentially great value to stu-
dents. Similar results were found Gilboy et al.,[1] where
the flipped classroom was implemented in undergraduate
nutrition courses. Two-thirds of the students in this study
preferred watching videos over face-to-face lectures.

One potential factor contributing to the students’ high ratings
regarding the value and importance of videos might be the
relatively short duration of the videos in this study. It is often
stressed in the literature that educational videos should not
be too long.[1, 3, 8, 15, 16] Nevertheless, videos of considerable
duration – often more than one hour, and sometimes even
more than two hours – are used in some flipped-classroom
settings. Results from other studies show that such very long
videos can result in lower student satisfaction.[18, 19] By using
very short videos in this study, as recommended in the liter-
ature, it has probably been possible to avoid losing student
attention, resulting in higher satisfaction.[15]

The fact that a majority of students found the videos more
important than the textbook is rather surprising. It might
reflect that many students find the textbook explanations dif-
ficult to understand, or that they simply found the videos
more convenient, easier, and quicker to use, or a combination
of both. In any case, it might be appropriate for the instruc-
tor to stress that the short video lectures are supplementary
learning resources, not substitutes for the textbook.

Since the success of the flipped-classroom method is crit-
ically dependent on the integration of in-class and out-of-
class activities,[10] the students’ perceptions regarding such
integration were also investigated. All responding students
(100%) agreed that there was a good connection between
video content and in-class activities, and all but one agreed
that watching the assigned videos was good preparation for
the in-class activities. These results clearly suggest that the
way videos and in-class activities were connected and (pur-
posefully) integrated was successful.

Similar results have been reported in a study of pharmacy
students’ attitudes to and perceptions of a flipped-classroom

model in a renal pharmacotherapy module, where a large
majority of participating students expressed that the videos
used prepared them for the class activities, and that view-
ing them was essential for their successful participation in
in-class activities.[20]

There are several limitations to the present study. First of
all, the study investigated only students’ subjective experi-
ences and perceptions. So when approximately one in four
students report that their learning outcome from watching
videos was larger than their learning outcome from classroom
presentations, this reflects how students perceive their learn-
ing outcome. Whether their learning outcome was actually
higher was not investigated in this study. Although the ques-
tionnaire had several free response questions, questionnaire
results did not produce detailed information regarding which
specific aspects of the videos, the in-class learning activities,
and the flipped-classroom teaching actually led to the pre-
viously described high degree of satisfaction and perceived
increased learning outcome. Such information could be very
relevant in the design of future flipped-classroom courses.
Fourteen of the 48 students who followed the course did not
answer the questionnaire, despite two reminders. The author
has no reason to believe that these students had experiences
and perceptions that were significantly different from those
who did answer the questionnaire, but it cannot be ruled
out. Finally, even though this study demonstrates successful
implementation of flipped-classroom teaching in terms of
student satisfaction and self-perceived learning outcome, the
results are not necessarily generalizable, as flipped-classroom
teaching can take on many forms.

5. CONCLUSION

This study demonstrates that the flipped-classroom teaching
approach in nursing education can result in a high level of
student satisfaction. It also shows that short video lectures
can be of significant value for nursing students. Flipped
classroom is thus a promising alternative to traditional lec-
tures in nursing education, with a large potential for engaging
students better in the classroom setting.
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