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Abstract
Higher education faces several challenges including both increased student diversity and 
the use of technologies. The flipped classroom approach has been proposed as a way to 
address some of these challenges. This study examined the effects of a flipped classroom 
trial conducted during a Master’s course at the Vrije Universiteit Amsterdam in the Neth-
erlands. Half of the course was taught in a traditional lecture style while the remaining 
half was replaced by flipped classrooms. Interviews and focus-group discussions were con-
ducted with the students to gather information about their experiences of the flipped class-
room. Questionnaires completed by the students, as well as an interview with the tutor, 
were used to gain further insights into the effects of the flipped classroom on learning pro-
cesses, such as pre-class preparation and in-class activities. Findings highlight the success 
of this trial based on the positive feedback from both students and the tutor. In particular, 
the combination of personalised pre-class learning and peer-learning classroom activities 
facilitated deeper learning. Surprisingly, even though the overall experience was good, not 
all students agreed that the flipped classroom contributed to positive learning outcomes, 
which should be investigated further because such outcomes could differ depending on 
students’ general learning styles and preferences. Moreover, in order to facilitate flipped 
classrooms on a larger scale, considerable institutional support is required to enable their 
practical implementation and to provide flexible assessments. Our study thus sheds light on 
the feasibility of implementing flipped classroom teaching in higher education.

Keywords  Blended learning · Cognitive load · Diversity · Flipped classroom · Higher 
education · Peer-learning

Introduction

Worldwide there has been an increase in university student numbers (UNESCO 2017). 
In parallel, technological advances have changed the educational landscape because they 
impact on almost every facet of modern culture (Gajjar 2013). Diversity in students’ 

 *	 N. S. Goedhart 
	 n.s.goedhart@vu.nl

1	 Athena Institute, Faculty of Science, Vrije Universiteit, Amsterdam, The Netherlands
2	 Faculty of Social Sciences, Vrije Universiteit, Amsterdam, The Netherlands

http://orcid.org/0000-0001-5975-9749
http://crossmark.crossref.org/dialog/?doi=10.1007/s10984-019-09281-2&domain=pdf


298	 Learning Environments Research (2019) 22:297–310

1 3

learning styles and motivation challenges university tutors to provide education that leads 
to optimal performance for each individual student (Abeysekera and Dawson 2015; Cru-
zado and Román 2015). Considering these changes and challenges, educators have been 
asking whether the traditional lecture is still preferable and achieves the desired results. In 
response to these changes, new and different teaching methods have been proposed, such as 
blended learning.

One teaching method that has increasingly attracted university lecturers’ interest and 
has the potential to serve a diverse student population is the inverted or flipped classroom 
(Abeysekera and Dawson 2015; Cruzado and Román 2015; O’Flaherty and Phillips 2015). 
While there is no universal definition, the core idea of the flipped classroom is to shift 
learning by transmitting information to before class, in the form of instructional videos, 
recorded lectures and other remotely-accessible pedagogical resources. A wide array of 
methods such as online videos, PowerPoints and online games can be used for pre-class 
preparation, whereby students learn in a reflective and self-paced manner (O’Flaherty and 
Phillips 2015). Subsequently, tutors spend in-class time applying the material through 
complex problem solving, deeper conceptual coverage and peer interaction (Gajjar 2013; 
O’Flaherty and Phillips 2015; Strayer 2012; Tucker 2012). Although the flipped classroom 
can be organized in learning environments that are not reliant on technology, it was mainly 
introduced in a type of blended or hybrid learning that combines direct and virtual sessions 
(Skill and Young 2002).

The diversity in students’ prior knowledge is one of the most important considerations 
for course designers (Clark et al. 2011). The flipped classroom can provide opportunities to 
tailor the learning process to the diversity in students’ expertise and learning styles through 
several learning processes and activities. For instance, by moving information transmission 
outside the classroom setting, students can work at their own pace at home, and tutors can 
provide multiple versions and formats (e.g. readings, videos) of difficult material tailored 
to students’ diverse learning styles or prior knowledge (Abeysekera and Dawson 2015). 
Furthermore, pre-class activities (e.g. pre-class quizzes or assignments) can help educators 
to tailor activities to the individual student’s expertise.

By tailoring pre-class activities to the students’ diversity, and providing materials that 
can be viewed at students’ own pace and frequency, university tutors can also help stu-
dents in the flipped classroom to manage their cognitive load (Abeysekera and Dawson 
2015). This has been found to make an important contribution to successful study (Clark 
et al. 2011). Cognitive load theory (CLT) posits that, because overloading student’s work-
ing memory impedes learning, it is beneficial for students to work at their own pace (Clark 
et  al. 2011). Our working memory is subject to three types of load: intrinsic cognitive, 
extraneous cognitive and germane cognitive load. Intrinsic cognitive load is the demand 
made of a student by the unchangeable core of a learning task, and depends both on its 
complexity and the students’ ability to understand new information. The extraneous cogni-
tive load refers to the pedagogical procedures and can make a task more difficult in ways 
that do not lead to learning. Germane cognitive load enhances learning by construction and 
automation of schemas, which are the mental structures to organise knowledge in long-
term memory.

In addition, a flipped classroom can provide the opportunity to use active learning 
approaches in the classroom, because students can engage with the pre-studied materials using 
higher-order intellectual skills such as analysis, synthesis and evaluation (Gilboy et al. 2015; 
Roehl et  al. 2013; Tucker 2012). Through this approach, low-level or surface learning (i.e. 
defining and understanding basic content) can take place outside the classroom, and high-level 
deeper learning (i.e. apply and evaluate the materials) can be achieved inside the classroom 
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(Biggs and Tang 2007; Gilboy et al. 2015; Roach 2014), thereby realising different learning 
levels according to Bloom’s taxonomy (Bloom et al. 1956). Active learning activities, such 
as brainstorming, case-based instruction, simulation, peer-teaching, and role-play are gener-
ally introduced in four instructional approaches: individual activities, paired activities, infor-
mal small groups, and cooperative student projects (Zayapragassarazan and Kumar 2012). 
This active learning approach is specifically appealing to so-called millennial learners (born 
between 1981 and 1996) who thrive in an ever-changing and dynamic environment (Prensky 
2010).

Previous studies have demonstrated the positive effects of the flipped classroom on 
increased attendance and academic performance (Mason et al. 2013; O’Flaherty and Phillips 
2015; Tune et al. 2013). Moreover, a large number of studies report increased student satisfac-
tion with the flipped classroom approach and interactive learning strategies (Critz and Wright 
2013; Hung 2014; Yeung and O’Malley 2014). However, some studies did not find positive 
results for the flipped classroom for student performance (Bossaer et al. 2016; McLaughlin 
et al. 2013), or reported that students were actually less satisfied with the teaching format than 
with the traditional lecture (Strayer 2012). A possible explanation for these mixed results is 
the large variety in implementation strategies used in flipped classroom settings; for instance, 
there are broad differences in format and structure of study materials, which precludes vali-
dation of one consistent implementation approach across different contexts (Bossaer et  al. 
2016; O’Flaherty and Phillips 2015; Strayer 2012). Moreover, there is a lack of evidence about 
whether particular demographic factors, such as students’ learning preferences, age, sex or 
economic background affect their experiences with the flipped approach (O’Flaherty and Phil-
lips 2015).

There is also criticism of the methods applied in previous studies to evaluate the effects of 
flipped classrooms, including that the research was not sufficiently rigorous and that results 
were rather inconclusive (Goodwin and Miller 2013). While some studies compare improve-
ment in academic performance by considering students’ grades, other possible outcomes, 
such as better learning experiences, problem solving, critical thinking skills and collaboration, 
could also be included. Furthermore, it is not yet clear how studying in a flipped classroom 
setting results in better performance because previous studies seldom were specific about 
which flipped approach, in terms of theoretical foundations or conceptual frameworks, or 
combination of types of ‘blended’ learning activities, was used or most effective (O’Flaherty 
and Phillips 2015; Thai et al. 2017). There is a need for stronger evidence in evaluating student 
learning and development in the flipped classroom environment.

In this study, we used a mixed-methods research design to explore the possibilities of 
implementing a flipped classroom in a diverse learning environment and evaluate its effects on 
different learning processes. We aimed to contribute to existing knowledge about the effective-
ness of flipped classroom techniques that can help to address learning diversity among stu-
dents, in terms of prior knowledge and learning preferences in higher education, by exploring 
the effect of flipped classrooms on students’ learning process and making recommendations 
for improvement. More specifically, we explored how different flipped approaches, or combi-
nation of types of ‘blended’ learning activities, contributed to the learning process.



300	 Learning Environments Research (2019) 22:297–310

1 3

Method

Design

In this exploratory study, we evaluated five flipped classroom sessions by using a mixed-
methods quantitative and qualitative approach with data triangulation. To collect data, we 
carried out nonparticipant observation, interviews and focus-group discussions (FGDs), as 
well as sending out two questionnaires. The first questionnaire was a baseline measurement 
asking for demographic information (age, sex, prior education and results, disabilities, par-
ents’ education, living arrangements), preferred learning styles and learning orientation. 
The preferred learning style was assessed through a question asking the student to choose 
one of four learning styles (independently offline, independently online, in a group online, 
or in a group offline). Learning orientation was assessed by a question asking students to 
choose from four statements relating to different learning orientation based on Vermunt 
(2005): self-test, vocational directed, certificate directed and personally interested. The 
second questionnaire focused on the evaluation of the flipped classrooms by asking about 
their preparation before class, attendance, appreciation and active participation in class, in 
addition to whether they felt that they learned more in the flipped classroom than in a tradi-
tional classroom. The questionnaires consisted of a mixture of yes/no, multiple-choice and 
5-point Likert items.

During the five flipped classroom sessions and four traditional lectures, unstructured 
observations were made by two and one researcher(s), respectively. During the observa-
tions, the researchers reported on attendance, general behaviour and overall participation. 
Brief semi-structured (group) interviews, in-depth semi-structured interviews and FGDs 
with students focussed on the positive and negative contributions of the flipped classroom 
to their learning process. A semi-structured interview with the tutor covered expectations 
and outcomes concerning student success and educational quality, as well as positive and 
negative aspects of the flipped classroom approach.

Setting, population and procedure

Strategic organising (in Dutch: ‘Strategisch Organiseren’) was an 8-week Master’s course 
in the policy, communication and organisation program in the Faculty of Social Sciences. 
The aim of the course was to be able to apply knowledge to current topics in the field 
of strategic management and to develop a critical viewpoint on the scientific literature on 
strategic organising. Students also became acquainted with theories and practical experi-
ences from the field of consultancy. The course attracts a student population with diverse 
levels of prior knowledge, because some attended the University of Applied Sciences and 
followed a pre-Master’s program (33%) and others had Bachelor’s degree. The course took 
place in November and December 2016 and consisted of four traditional lectures (weeks 1, 
3, 4–7), five interactive lectures or flipped classrooms (weeks 1–3, 6), and three tutorials 
(weeks 3, 4 and 6). For both the traditional lectures and the flipped classroom sessions, pre-
class material was provided in the form of prescribed readings. Further, for flipped class-
rooms, these pre-class reading materials were supplemented with a 120-min video of the 
previous year’s traditional lecture. Both the traditional lectures and the flipped classrooms 
were 90-min sessions, with a 15-min break for traditional lectures. The flipped classrooms 
started with a short recapitulation of the studied material, followed by a group exercise, 
and ending with student presentations on the group exercise. The design of the in-class 
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activities was in line with the flipped the classroom paradigm as described in O’Flaherty 
and Phillips (2015).

During the first lecture, the flipped classroom approach and our current research were 
introduced, and students were invited to participate in the research. It was explained that 
research participation was voluntary and unrelated to course results. Informed consent was 
signed and a baseline questionnaire was administered. Follow-up questionnaires were col-
lected through GoogleForms immediately after all flipped classrooms; 43 students (aged 
22–30 years) completed the baseline questionnaire (M = 24.30, SD = 1.77). For this sam-
ple, 58.14% were women and 21.4% were the first generation in their family to pursue 
higher education.

During the flipped classrooms, unstructured observations were made, brief (group-) 
interviews with students were conducted concerning their experiences in the flipped class-
room, and recommendations for FGD topics were made. Students were selected using a 
convenience sampling method because their availability was the most important criterion. 
Thirteen students (students 1–13) were briefly questioned for about 10 min after the inter-
active lectures. During the course, four other students (students 14–17) were enrolled in 
two 2-h FGDs. Furthermore, two other students (18–19) were interviewed (for about an 
hour) during the week after the course ended.

Data analysis

Survey data were analysed using SPSS software to obtain proportions, means and standard 
deviations to describe overall trends in responses to the outcome measures. Interview and 
FGD data were transcribed with Express Transcribe and analysed using MAXQDA soft-
ware. An inductive thematic analysis was conducted on the qualitative data (interviews, 
FGDs, open-ended question from the questionnaire) by following the six steps described 
by Braun and Clarke (2006). One researcher (NG) transcribed and inductively coded the 
data. Then all codes were examined by the same researcher in order to identify potential 
themes and to gather data relevant to each theme. In the final phase, the potential themes 
were checked against the dataset to determine whether they represented the data well and 
linked up with the research questions. In this phase, themes were refined, which sometimes 
involved themes being split, combined or discarded. In the final phase, a second researcher 
(NW) randomly checked the themes against the data set. The researchers resolved discrep-
ancies through discussion and reaching consensus on the themes. During the data analysis, 
it appeared that data saturation had been reached.

Results

Diversity in learning styles and motivation

Students’ general learning styles for this sample, as measured by multiple-choice questions 
administered prior to the flipped classroom, were rather diverse (see Table 1). More than a 
third of students (39.5%) reported that their primary goal was to obtain a degree, whereas 
32.6% felt that the practical relevance of their learning was important. Others were intrin-
sically motivated and personally interested in the learning material (25.6%). One student 
indicated wanting to study in order to meet other people’s expectations. Almost all students 
found it important to complete their studies on time (95.3%). In terms of learning styles, 



302	 Learning Environments Research (2019) 22:297–310

1 3

most students (54.8%) preferred studying with peers, but more than a third preferred to 
study alone (35.7%). A remaining 9.5% of the students indicated preferring independent 
study in an online environment. In this sample, 65% of the students had previous experi-
ence of videos replacing traditional lectures and regarded this experience as either positive 
(65%) or neutral (35%), but not negative.

Learning experiences in the flipped classroom

The questionnaire asked students whether the interactive lectures helped them to under-
stand the learning materials better than in traditional lectures. Half of the students (50%) 
agreed that they learned better from the interactive lectures, but 18.2% disagreed, suggest-
ing that the flipped classroom did not improve everyone’s learning outcomes. Below we 
elaborate on the specific impact of the different learning processes pre-class and in-class 
according to the students.

Structuring pre‑class learning

For the preparation of the interactive lectures, videos and articles were provided. When 
comparing the pre-class learning of the flipped classroom with the traditional classroom, 
more students indicated that they read the prescribed reading materials before the inter-
active lectures (75.5%) than before traditional lectures (57.8%). This is supported by the 
FGDs, during which students indicated that they were more motivated to prepare for the 
flipped classroom. Students said that they could not follow and contribute to the interactive 
lecture if they were not sufficiently prepared:

I learned that I need to prepare myself. I fell flat on my face during the second lec-
ture. Then I thought: ‘No, it does not work like this. I have to prepare myself’. (stu-
dent 17,FGD)

 The questionnaire indicated that the pre-class videos were more popular than the reading 
materials, with 81.2% of the students watching them. Most students watched the videos 

Table 1   Student learning styles 
and learning orientation (N = 43)

Learning styles and motivation %

Prior experiences blended learning
Positive 64.5
Neutral 35.5
Negative 0
Learning orientation
Self-test oriented 2.3
Vocation-directed 32.6
Certificate-directed 39.5
Personally interested 25.6
Learning style
Studying with peers, offline 54.8
Studying alone, offline 35.7
Studying alone, online 9.5
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one or two days before class (see Fig. 1). The pre-class videos were appreciated by most 
students (60%), although some were neutral (28.9%) (Fig. 1) or negative about the videos 
(11.1%), mainly because they were considered too long. The main advantage mentioned by 
the students in the interviews and FGDs was that the videos allowed them to study at their 
own pace in their preferred place and at their preferred time of day. Students also reported 
watching or listening to the lectures at their desk at home or when riding their bicycle on 
the way to class. Being able to watch the videos at their own pace and place of choice 
resulted in greater focus, with students being less distracted and more comfortable than in 
normal lecture settings: 

I am a person who is easily distracted and does not want to sit here (read: lecture 
room) all the time […] I just prefer working in peace at home. That is what I need. 
(student 3, short interview)
You can pause whenever you want. So, if you lose concentration, and personally I 
am easily distracted, I can just take some extra breaks in between. (student 4, short 
interview)

Fig. 1   Summary of student’s video viewing behaviour over time in preparation for the lectures on 2, 8, 9 
and 15 November
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Structuring in‑class learning

On average, the interactive lectures had higher attendance rates (95.4%) than did traditional 
lectures (88.6%), with 73.3% of the students attending all five interactive lectures compared 
with 53.3% who attended all four traditional lectures. In the interviews, students explained 
that the in-class assignments being conducted in groups stimulated them to come to class 
because they did not want to let their group down:

You have to work together in a group. So you feel like letting your group down if you 
are not there. (student 2, short interview)

 Most students reported in the questionnaire that they actively participated during the inter-
active lectures (94.4%). Students explained in the interviews and FGDs that immediate 
application of the concepts and theories during in-class activities was helpful and working 
in groups during these assignments facilitated peer-learning and benefitted their learning:

If you are forced to think about the concepts and try to apply them to your own 
example, it is easier to understand and remember them than during a normal lecture. 
(student 17, FGD)

In my group, we had a brainstorm session about what an ‘open innovation’ is […] 
then we came to the conclusion that the case studies that we initially selected were 
not really ‘open innovations’ at all […]. During that lecture, we really got to think 
about the concept. After the lecture, I had a very clear picture in my mind of this 
concept. (student 3, short interview)

Although attendance was higher and benefits were reported during the interviews and 
FGDs, overall appreciation of the interactive lectures measured on a scale from 1 (poor) to 
5 (excellent) was the same for the interactive lectures (M = 3.71, SD = 0.90) and the tradi-
tional lectures (M = 3.71, SD = 0.92).

Tutor’s experience

From the tutor’s perspective, flipping the classroom was a rewarding experience. The tutor 
found the classroom atmosphere welcoming and engaging. In addition, the interactive lec-
tures were experienced as being less stressful and requiring less preparation than traditional 
lectures in the long term. She explained that, this year, there was more preparation time 
needed than for traditional lectures, but she anticipated that this would gradually decline 
once the interactive course material was available:

It was very pleasant to give the students an assignment. Because it was not just me 
talking, we had a more mutual relationship, which made the lectures much more 
enjoyable. (tutor)

Furthermore, the tutor found that overall class performance had improved compared 
with the previous year when all lectures were conducted in the traditional fashion. The 
tutor explained that the flipped classroom setting positively contributed to students’ per-
formance, because the students were more involved with the study material through the 
in-class activities:

It has to do with the assignments of the flipped lectures, which were linked to the 
main assignment […] This resulted in continued active involvement. (tutor)
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Lessons learned

Because 18.2% of students responding to the questionnaire disagreed that they learned bet-
ter from the interactive lectures, points for improvement were discussed during the inter-
views and FGDs. The recording of full lectures was considered to be too long. Both stu-
dents and the tutor recommended that videos replacing traditional lectures needed to be 
of good quality and appropriate length (neither too long nor too short) and to be up to 
date. Furthermore, the different pre-class reading and video materials and in-class activi-
ties needed to be well aligned with each other and with the examination material. Students 
were unclear about what was relevant for the examination, because only a small part of 
the examination material was covered in the flipped classroom. The students were unsure 
about what they needed to know about the concepts and theories that were not part of the 
interactive lectures. Students commented that the in-class activities needed to be suffi-
ciently complex and have clear guidelines in order to benefit their learning process and 
during classroom observations, it also became apparent that some of the exercises were not 
sufficiently demanding:

During the exercise, several students made jokes about the simplicity of the question. 
During the feedback moment, the educator apologised to the students for the level of 
the questions and highlighted that this is not the level of the examination questions. 
(observation record during the flipped classroom)

The in-class activities provided insight into students’ mastery of the study material. Stu-
dents explained that a reward for successfully completing the assignments in the flipped 
the classrooms further stimulated their participation and interaction. Furthermore, the stu-
dents welcomed feedback from peers and the tutor on their performance during in-class 
activities:

Sometimes, when a group had to present, I didn’t agree with what they were saying. 
And then the tutor said ‘Okay, this was the presentation, we are moving on now’ or 
‘This was the end of the lecture, we are going home now’. That was not satisfactory. 
(student 14, FGD)

One of the main lessons that the tutor learned was that there was no need for a short recap 
of the pre-class videos and reading materials, which she and the students explained was a 
duplication of the pre-class activity. Moreover, the students experienced the recapitulation 
as rewarding those who had not prepared. Lastly, from a practical planning perspective, 
students indicated that a traditional lecture room is not the best place to give an interactive 
lecture and that pre-class self-study time should be considered when scheduling the differ-
ent interactive lectures, so the students have sufficient preparation time between the flipped 
lectures.

Discussion

This study aimed to contribute to existing knowledge about the effectiveness of flipped 
classroom techniques with a diverse student population in terms of the students’ learning 
process. Below we discuss our findings in light of previous studies and provide an over-
view of the strengths and limitations of the study.
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Main findings

More students in the flipped classroom prepared beforehand compared with the traditional 
lecture, which helped the students to spread the workload and study throughout the course. 
Some students might already study in this way, but for those with different learning styles 
who struggle to plan and equally spread the workload over the semester, such an approach 
could help them to achieve better results. This finding supports previous research demon-
strating that pre-class activities in the flipped classroom can help reduce the cognitive load 
(Abeysekera and Dawson 2015; Clark et al. 2011) and that spacing of learning maximises 
students’ memory retention (Khajah et al. 2014). Moreover, the pre-classroom preparation 
(videos and reading materials) allowed students to customise or self-regulate the learning 
process to their personal needs and learning styles (i.e. preferences in terms of study time, 
place, pace, group vs individual), which could optimise their focus, increase the time spent 
on each task and subsequently improve the quality of their study.

The positive relationship between self-regulated learning and academic outcomes in tra-
ditional classroom settings has been mentioned in previous studies (e.g. Beishuizen and 
Steffens 2011; Richardson et  al. 2012), and these effects have also been found in online 
settings, although the effect appeared to be weaker (Broadbent and Poon 2015). Recent 
research acknowledged the important effects of the physical environment on cognitive load 
and learning (Choi et al. 2014), which was reflected by students in our study preferring the 
quiet home environment over a busy classroom. Another major benefit was that students 
with different levels of pre-existing knowledge could get to the same level before entering 
class, reducing the diversity in knowledge while accommodating for diversity in learning 
styles.

In-class activities were designed to apply the study materials that students first had to 
memorise and understand at home. In this way, a deeper conceptual coverage was facili-
tated and provided a context in which deeper learning could be promoted (Biggs and Tang, 
2007). Moreover, the in-class activities in the flipped classroom in our study were mainly 
based on peer learning. Our research suggested that peer-based learning can be strength-
ened through the flipped classroom. The group activities could facilitate collaborative 
learning which, based on the theory of cognitive load, has also been argued to be more 
effective than individual learning, especially in challenging high-load conditions (Kirsch-
ner et al. 2009; Nokes-Malach et al. 2012). This supports our finding that some students 
did not benefit from the in-class group activities because they perceived it as not being 
challenging enough. Because group activities are often used in the flipped classroom, it is 
important to understand that not all collaboration is necessarily beneficial (Nokes-Malach 
et al. 2015), and that therefore activities should be carefully designed to match prior knowl-
edge and cognitive load. Further research is needed on how to strengthen peer learning in 
the flipped classroom so that (even) more students benefit.

Furthermore, students reported that in-class activities supported their understanding 
of the course content. The literature has highlighted that, in flipped classroom settings, 
students have more time to reflect on their own learning and to make necessary connec-
tions with the course content, but it is crucial for optimal learning that the tutor provides 
feedback on specific aspects of the students’ reflection (Roehl et al. 2013). This supports 
the finding that some students indicated that, for an optimal learning process, they needed 
feedback from the tutor. Because group activities are frequently used in a flipped class-
room, it is important to make time available for the tutor to provide immediate feedback.
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For the tutor, the flipped classroom was a positive experience and she reported being 
less stressed than usual. This is a huge benefit considering the high levels of burnout in 
(higher) education (Holmes et  al. 2017). Overall, despite these benefits, some students 
reported that the flipped classroom did not necessarily result in better learning outcomes. 
Perhaps they had not yet seen the benefits at the time of evaluation, or perhaps flipped 
classrooms might only benefit a specific type of student, such as someone who is less moti-
vated at the start and does not prefer passive learning through lectures. It must be noted 
that previous studies have revealed that students are not always able to assess their own 
performance and identify enhancing learning strategies effectively (Hartwig and Dunlosky 
2012; Yan et al. 2014), which could have impacted our findings.

The presence of millennial students in the traditional classroom and their relative intol-
erance of the traditional one-way learning styles have led to increased attention to alterna-
tive approaches (Roehl et  al. 2013); the literature on flipped classrooms is booming. At 
the same time, several lessons learned in our study pointed to the current challenges of 
implementing flipped classroom in traditional universities. For instance, lecture halls still 
have fixed seats that all face the same direction, which is not ideal for collaborative learn-
ing. Assessments mostly rely on multiple-choice questions and individual essays, but they 
should be more flexible to align with the learning activities and, for instance, to assess 21st 
century skills such as creativity and collaboration (The Partnership for 21st Century Learn-
ing 2015). Besides, during in-class and pre-class learning activities, these more-practical 
challenges should be considered in developing blended learning and flipped classrooms.

Strengths and limitations

Our selected mixed-methods approach that combined both quantitative and qualitative 
data is an appropriate way to evaluate a blended learning program. It not only provides 
objective data on differences in attendance and participation, but also makes it possible to 
elaborate on the why and how questions. A strength of our research is that we evaluated the 
effect of the flipped classroom within one course and one cohort, thus reducing the number 
of confounding factors. However, because of practical and organisational limitations, the 
course duration was only eight weeks and only five flipped classroom sessions could be 
organised. It is questionable whether the students had acquired enough experience with this 
new learning approach in order to evaluate it. Besides, it was unfortunate that there were 
relatively few participants, which limited investigating learning outcomes in terms of indi-
vidual student characteristics (such as learning style and preference) in a quantitative anal-
ysis. The sample was too small to investigate any potential differences between the students 
who did and did not report having benefited from the flipped classroom approach in terms 
of learning style and preferences. Moreover, in order to properly measure learning styles 
and preferences, we suggest that future research use reliable questionnaires instead of a 
single question, which was beyond the scope of the current study. Another limitation was 
that, because the students who participated in the FGDs were highly motivated and gener-
ally reported positive experiences of the flipped classroom, they were not entirely repre-
sentative of the full cohort. However, a more-diverse student population was included in 
the short semi-structured (group) interviews which were conducted in class. No major dif-
ferences between the data gathered through the interviews, questionnaire and FGDs were 
observed. One major benefit of the course design was that it allowed comparison between 
traditional lectures and interactive lectures in the same course. This controlled for any pos-
sible difference in course content and student population that could affect study outcomes. 
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However, the tutor for the traditional lectures was not the same person who facilitated the 
interactive lectures, which again could have biased outcomes.

Recommendations

Different activities inside and outside the flipped classroom demonstrated different advan-
tages, although such different activities could interact when combined. For instance, 
both spacing and variation individually benefit learning, yet a combination of these two 
can become counterproductive, especially when spaced variations fail to be connected 
with the original learning (Appleton-Knapp et al. 2005). This underlines the importance 
of constructive alignment, or the alignment of course activities, assessment and intended 
outcomes (Biggs and Tang 2007). When more activities are introduced into the flipped 
classroom, care must be taken to ensure that these activities align well with the original 
course objectives. In addition, the design of the collaborative learning activities must be 
considered carefully, making sure it is sufficiently challenging to demand a high cogni-
tive load and connect with students’ prior knowledge (Kirschner et al. 2009; Nokes-Malach 
et al. 2012). This inconsistency and variation in implementation strategies of flipped class-
rooms also links to the lack of theoretical frameworks in this field, something that could be 
developed in further studies to enhance consistency across settings. Because this research 
was conducted with Master’s students, who were highly motivated and used to working 
more independently at an academic level, probably they have better practised self-regula-
tion learning strategies compared with undergraduate students. Flipped classroom research 
has also been extensive with high school students. Yet, we believe that a relevant next step 
would be to conduct a similar study with Bachelor’s students.

Conclusion

The flipped classroom trial in the Master’s course can be considered a success based on the 
positive feedback of the diverse group of students and the tutor. The combination of self-
regulated pre-class learning by means of video materials and prescribed reading in order 
to obtain comparable levels of pre-knowledge and understanding, in combination with in-
class activities incorporating collaborative learning activities facilitating deeper learning, 
was considered to have merit, especially in a diverse student population. It was surprising 
to find that, even though the overall experience was good, not all students agreed that the 
flipped classroom contributed to their learning outcomes. This finding should be investi-
gated further because outcomes might depend on a student’s general learning styles and 
preferences. In order to facilitate blended learning, such as flipped classrooms, on a larger 
scale, considerable institutional support is required in order to enable their practical imple-
mentation and provide flexible assessments.
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