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Abstract

This article explores the blended learning model of flipping the classroom in the context of higher
education across a range of disciplinary settings to examine student engagement. Flipping the
classroom is a model that reverses at-home assignments and in-person classroom lectures. Pre-
recorded lectures are viewed outside of the class, and in-person classroom time is devoted to
interactive activities. Our aim was to explore the flipped classroom’s potential and pitfalls,
particularly in the context of the problem-based learning model applied at Roskilde University. We
implemented the flipped classroom approach in our own teaching as experiments in five
independent interventions. Through observing each other's classes, surveys, and reflexive
notetaking, we experienced the approach to increase students’ emotional engagement, as it gives
more time in the classroom for interactive activities. According to constructivist learning theory,
these activities stimulate learning. From a teacher’s perspective, it was generally experienced as
rewarding, but also time consuming.

Introduction

A central challenge in higher education today is maintaining a high level of student engagement and active
learning (Erbil, 2020; Steen-Utheim & Foldnes, 2018; Kahu, 2013). Limitations of traditional lecture-based
teaching have often been observed, particularly in courses where students are required to learn specific practical
skills. Frequently, insufficient time is allocated for active learning, which provides students with hands-on
experience related to the method or content of the class. Research shows that traditional teacher-led master
classes are often not useful to students because they are unable to absorb all the information being taught,
leading to feelings of disengagement and being overwhelmed (Gonzalez-Velasco et al., 2021). Against this
background, the flipped classroom model offers an alternative. We — a group of five early-career university
teachers from different fields and institutes at Roskilde University — wanted to explore the potentials of this
model by implementing it into our own teaching practice. Every member of the group redesigned one class they
teach accordingly, and in this article, we report on our findings. Previous research suggests that the flipped
classroom approach offers an innovative way to address the limitations of traditional teaching methods by
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facilitating an active and engaged learning experience for students (Erbil, 2020; Mingorance Estrada et al., 2019).
This learning model reverses at-home assignments and in-person classroom lectures (Hawks, 2014; Bergmann,
2012; Lage et al., 2000). Students view pre-recorded lectures outside the classroom, while in-person classroom
time is dedicated to interactive exercises, discussions, or group projects. In this manner, more time can be utilised
for interactive learning activities such as exercises and discussions. According to constructivist learning theory
(Piaget, 1968; Vygotsky & Cole, 1978), these activities stimulate active learning. Constructivist learning theory
encourages educators to create opportunities for students to construct their own knowledge rather than
passively receiving information in a traditional classroom setting.

The flipped classroom builds on technological developments that have impacted higher education, introducing
new methodologies and innovative tools. This development has coincided with a shift from teacher-centred to
student-centred teaching and learning, with technologies facilitating a transition from traditional lecture-based
methodologies to more learner-centred approaches using online platforms and various technological devices
(Estrada et al. 2019). In recent years, university teachers have been compelled to adopt online teaching due to
COVID-19 pandemic lockdowns. A recent report by Barnes and Noble College (2022) concludes that after
COVID-19, "higher education has been changed forever, and students and institutions are now on the path to
prepare for a post-pandemic future” (p. 2). However, during the pandemic, the flipped classroom was based on
the “replacement model” (Auster, 2016), where face-to-face, in-class meeting time was replaced with online,
out-of-class learning activities, as well as the online delivery of course content. In contrast, for this study, we
decided to apply the “supplemental model” (Auster, 2016), where the same amount of in-class meeting time is
retained, but technology is incorporated into activities outside the classroom. For this purpose, each one of us
conducted an “intervention” in our respective course where we substituted a traditional class with one that uses
the same basic structure, but where students are asked to watch instructional videos or engage in other online
activities outside of class time. The idea is that the video and online activity outsource parts of the often lengthy
monological lecture format to a shorter virtual format that supports students in their preparation, thus allowing
more classroom time to be dedicated to interactive learning activities such as exercises and discussions. Our aim
was to explore the potentials and pitfalls of this model, particularly in a specific context that focuses on problem-
based learning. To this end, we implemented it as an experiment in teaching where we not only take the role of
the teacher to gain first-hand experience with the method, but also the role of a researcher that observes and
draws conclusions. As teachers, we report on the lessons we learned with respect to implementing the model
from a teacher’s standpoint. As researchers, we asked students to fill in survey questionnaires, conducted peer
observations of each other’s classes, and used reflexive notetaking during the process. Thereby, this study seeks
to specifically examine the effect of flipping the classroom on students’ engagement, which is known to be
strongly correlated to positive outcomes of student success and development (Trowler, 2010). What made this
experiment particularly interesting to us is that due to the diversity of our backgrounds, our interventions
spanned different teaching formats and disciplines across the social and natural sciences. Our findings suggest
that despite potential downsides to implementing the approach, the flipped classroom holds significant promise
for enhancing active student engagement in higher education.

The remainder of this article is organised as follows. The next section provides an overview of the literature on
the flipped classroom model we considered for our study. After that, we describe how we applied it to our own
teaching practice. The section that follows presents our data collection methodology, after which we present,
and then discuss, the results we obtained. Then we conclude.
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Literature on the flipped classroom

Research on the flipped classroom highlights how the model can provide a good balance between self-regulated
pre-class learning through video materials, required readings to achieve comparable levels of pre-knowledge,
and in-class activities incorporating collaborative learning (Goedhart et al., 2019). This has been shown to
positively influence student engagement, particularly within a diverse group of students (Goedhart et al., 2019).
The flipped classroom is intended to improve the efficacy of classroom learning by moving some of the lecture-
based teaching, typically characterised by one-way communication from teacher to students, to the student’s
online preparation. This move allows students to control the timing and pace of their online learning, thereby
maximising time and opportunities for active learning through discussions and collaborative exercises in class.
The dialogical dynamics of enhancing time for in-class discussion and collaborative exercises are also believed
to facilitate teachers’ understanding of student learning (Mok, 2014). Furthermore, this model has the potential
to enhance student engagement as well as learning outcomes. The student’s active engagement in discussions
and exercises in class enhances the teachers’ possibilities for providing more direct feedback to the students in
relation to concrete topics. By enhancing the possibilities for learning differentiation, the combination of online
learning and the in-class exercises further has the potential to increase inclusion of all students and their needs
and decrease university drop-out rates. The ideal is that the model creates a more participative and dynamic
classroom atmosphere facilitating all students’ engagement and learning (Mingorance Estrada et al, 2019;
Goedhart et al., 2019).

However, the flipped classroom approach also presents challenges regarding the workload of both students
and teachers, as well as a cultural shift that necessitates different roles and modes of engagement. Student
preparation is a critical factor for successful engagement and learning in flipped classrooms, both inside and
outside the classroom (Lai, 2021). Additionally, the preparation of pre-lecture material by university teachers
before the course begins can be time-consuming; however, as Tate et al, (2018) argue, this burden may be
mitigated throughout the term, as less preparation is required during the course. Another concern is that flipping
the classroom may contribute to a counterproductive increase in students’ preparation time, particularly
affecting struggling students. Similarly, university teachers already face increasing workloads, and the demand
for flipped classrooms could potentially exacerbate this issue (Lo, 2017).

Particularly relevant when connecting this model to the educational context of Roskilde University, some
research highlights the benefits of combining problem-based learning with the flipped classroom (Chis et al.,
2018; Lai et al., 2021). While problem-based learning does not directly equate to the specific educational model
at Roskilde University known as problem-oriented project learning (PPL), similarities exist, such as their problem-
orientation and focus on student-driven learning. PPL is based on student-driven learning, which means that
the students are expected to participate actively and enthusiastically in the learning processes at Roskilde
University. Student-driven learning is particularly evident in the problem-oriented project work that constitutes
a key element of PPL. Chis et al. (2018), based on their study from a programming course, suggest that a flipped
classroom is more effective when combined with a problem-based learning model, as measured by students’
performance, particularly in learning skills such as problem-solving and self-direction. However, Roskilde
University's educational programmes are already heavily blended; 50% of the education consists of student-led
project work and traditional lectured-based learning is limited to 50% or less. This may limit the potential of the
flipped classroom in courses, as both students and teachers might feel a need for traditional lecturing (i.e.
teacher-led learning activities). Literature has addressed the challenges of cultural and practical changes in
higher education (Tate et al., 2018). For the flipped classroom to realise its potential, active engagement from
both teachers and students is necessary, along with an openness to challenge established habits (Tate et al.,
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2018). Flipping the classroom in conjunction with student-led project work might be perceived, at least at
Roskilde University, as placing too much responsibility on the students. However, given the recognised
importance of active learning and constructivist learning theory for successful higher education (Erbil, 2020),
implementing the use of the flipped classroom approach in Roskilde University courses could boost student
engagement, particularly in those that are not inherently student-led or problem-oriented.

Flipped classroom experiments as a method: our pedagogical aim and specific approach

Inspired by the academic literature on the flipped classroom (Hawks, 2014; Erbil, 2020, Lai et al. 2021; Mingorance
Estrada et al,, 2019), this section describes how we have interpreted and applied the flipped classroom approach.
Our pedagogical aim has been to explore possibilities for increasing students’ engagement in their own learning
by introducing a new teaching method. According to constructivist theories on active learning methods, the
student takes an active role as the “constructor” of their own knowledge (Piaget, 1968; Vygotsky, 1978). As stated
elsewhere, the approach “represents a unique combination of constructivist ideology and behavioural principles
that can be used to bridge the gap between didactic education and practical performance” (Hawks, 2014).
Teacher-led didactic education is partly brought out of the classroom, and in class, the students’ practical
performance is the focus. As such, the learning theory behind our flipped classroom interventions is that students
learn through the social interactions they engage in with peers and teachers, by learning content “directly
through primary experience, by doing and living, and internalising it" (Vygotsky, 1978). Students’ engagement is
central to this learning theory, and following Trowler (2010), we understand engagement to have behavioural,
emotional, and cognitive dimensions, which we will present in more detail below. To explore the pedagogical
aim of increasing students’ engagement, we conducted five interventions (see Box 1) in our own teaching based
on the flipped classroom.
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Box 1: The five interventions and their context

Essential Computing: This intervention was implemented in a foundational computing course. In addition to
standard readings from the textbook, students were required to view two 30-minute videos and engage with
pre-posted exercises while submitting potential questions in an online forum. The videos introduced students
to the programming concepts of methods and conditionals, both at a conceptual level and through examples,
replacing what would have been a 90-minute traditional lecture within a 4-hour weekly class. Consequently,
class time was dedicated to collaborative problem-solving on a larger programming exercise about the newly
introduced concepts. The interactive format fostered real-time engagement and support, creating a conducive
learning environment. Although registration included 42 students, physical attendance averaged around 30,
potentially due to the option for remote completion of assignments.

Chemistry: The intervention was applied in a lecture about basic chemistry. The flipped lectures utilised a
compendium of chapters, with a 30-minute video lecture directly reflecting the content of the compendium.
Alongside this, exercises were prepared, and an online question forum was established to enhance student
interaction. Notably, the exercises were introduced with examples during the video lecture, facilitating the
inclusion of more complex questions. During the on-site class, students worked in groups while ongoing
support was provided, allowing for real-time gauging of understanding and targeted assistance.

The Sociology of Everyday Life: This intervention was conducted within an advanced social science qualitative
methods course. Two out of a total of 10 classes were flipped. In the two flipped classes, the students were
required to read two theoretical texts and view a 20-minute video lecture covering sociological theoretical
concepts. The lecture was designed to convey the theoretical background, allowing in-class time for the sharing
of research examples and engaging students in exercises to apply these concepts. An online forum was made
available for students to submit questions and reflections, thereby enabling the teacher to address these
questions during the in-class introduction. The complexity of the material was evident, as numerous questions
arose concerning concepts previously explained. This highlighted the need for re-explanation, either due to
the complexity of the concepts or due to the students’ (lacking) engagement with the video.

Pragmatic Sociology: This intervention was conducted within an advanced social science methods course,
focusing on qualitative critical methods. A flipped classroom format was adopted featuring a 20-minute video
lecture for home viewing, complemented by three assigned readings. The content of the video was theoretical,
explaining the historical background of the pragmatic sociology school. An online forum was established to
pose reflection questions aimed at guiding students' comprehension of the texts and facilitating clarification
queries that were addressed during class. The remaining time of the on-site class was spent on student-led
exercises, supervised by the teacher.

Inequality of Education: The class focused on the theme of social inequality in educational outcomes and
utilised three theoretical texts alongside one journal article as reading materials. In preparation for the
discussion, students were instructed to engage with an audio-augmented slideshow outlining five descriptive
guestions pertaining to the article, which was intended to facilitate comprehension and enhance analytical
discussions during group work, a so-called reading guide. This intervention exemplifies a low-degree
implementation of the flipped classroom. The class adhered to the established course structure, including a
45-minute lecture, a 15-minute break, and a 45-minute discussion section including both group discussion and
plenum discussions.

In all interventions, we moved some of the lecture-based teaching from the on-site class into the students'
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preparation, leaving more time in class for group discussions and exercises. The students are still required to
read the mandatory literature designated for the class. In some cases, the readings may be slightly limited in
quantity or complexity compared to traditional classes, in order to avoid study overload. In four of the
interventions (Essential Computing, Chemistry, The Sociology of Everyday Life, and Pragmatic Sociology), we
provided the students with the opportunity to ask questions in an online forum prior to the in-class session. We
introduced this element to enhance the students' active engagement and underline the participatory format of
the interventions. The in-person classroom time (face-to-face) was (in most cases) split into two parts. In the
first part, the questions posed in the online forum were addressed to ensure the students understood the
concepts. The second part was devoted to interactive exercises, discussions, or group projects. (Figure 1).

At-home In-class

f | 1
o !
Discussion/ | l
Completde Watéh d Question clarification Group | Reflection/ |
assigne recorce Forum based on Exercises || Feedback |
reading lecture | '
Forum | l
. i

Low Knowledge of topic Higllrw

Figure 1. Visualisation of our flipped classroom design (based on Shiau et al., 2018). The arrow at the bottom
of the figure shows the intended increase in students’ knowledge on the topic of the class.

The design and extent of the interventions varied based on the context of the courses and the teacher's preferred
style. Inspired by a study on the more general concept of blended learning (Alammary et al, 2014), the
approaches can be distinguished as low-impact, medium-impact, and high-impact. Since we do not want to
assume ‘impact’, we use instead the categories low-degree, medium-degree, and high-degree flipped
classroom. In some cases, the class was more ‘flipped’ than in others, and Figure 2 shows the variety between
our interventions, divided between the five classes they were embedded in.

Sociology of Essential
Everyday Life Computing
Inequality of Pragmatic .
Education Sociology Chemistry
low-degree medium-degree high-degree

Figure 2. Degrees of flipped classroom of our interventions. The arrow in the bottom of the figure indicates
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the degree to which the flipped classroom was implemented in each intervention: a low-degree intervention
with a short reading guide, a medium-degree intervention with a mix of video lectures and on-site lectures,
and a high-degree intervention with video lectures and no on-site lectures.

The high-degree model was implemented in the classes linked to natural science and computer science
(Essential Computing, Chemistry), which made the interventions take the form of a more thoroughbred flipped
classroom. Here, the entire on-site lecture was converted into video lectures, and, in class, the teachers
concentrated on exercises. In class, the teachers only went through the exercises, and it was then up to the
students to work with the material and content of the class. Common to Essential Computing and Chemistry is
that the skills the students are expected to acquire are quite concrete (programming and problem solving,
respectively), and the high-degree model that leaves more time for working with these skills therefore seemed
appropriate.

The medium-degree flipped classroom was implemented in the two sociology classes, which had shorter video
lectures and spent around half of the time in class in a form of lecture format (however based on questions from
students). Both the intervention Sociology of Everyday Life and the intervention Pragmatic Sociology supplied
the students with video lectures of a little less than 20 minutes. Both Sociology of Everyday Life and Pragmatic
Sociology are qualitative methods courses, however in both courses the methods are linked to quite
comprehensible theoretical concepts necessary for the students to learn to be able use the methods. In both
interventions, the aim was for the students to be able to put the theoretical concepts into use, thus interventions
based on the medium-degree model, where some of the in-class time was still spent on the basic theories,
seemed suitable.

The low-degree approach was implemented in the intervention Inequality of Education. Here the students were
provided with an 8.5-minute video lecture containing a reading guide and not a lecture as such. The video
lecture advised the students regarding what to focus on in the readings in order to be well prepared for the
class exercises and discussions.

Data collection methodologies in evaluating flipped classroom experiences

To document experiences from our experiments with the flipped classroom, we produced three sources of data,
with the intention that we capture the points of view of both students and teachers as the parties being involved
in teaching, as well as an “outside” perspective. To this end, each author acted as a teacher implementing their
own flipped-classroom intervention and as a researcher assessing their own and other authors’ interventions
(see the Analytical strategy below). First, to get some insights directly from the students themselves, we
conducted a survey among the students attending the five intervention classes. At the end of the class, the
students were asked to answer three questions anonymously; two questions ("I felt engaged in the topic of

non

today’s class”, “I got something out of this class”) with a fixed Likert scale answer category (“strongly agree”,

noou

"agree”,

noou noou noou

undecided”, “disagree”, “strongly disagree”, “don’'t know") and one open-ended question (“What
activity made you feel particularly engaged during today’s class or during your preparation for the class? Write
as much as you like"). The way the questions are posed may have created a social desirability bias (Miller, 2011),
where answering that one does not feel engaged and/or has not learned something, and thereby assessing
oneself as unengaged, is unlikely. The answers to the open-ended question gave us insight into which activities
related to the class the students felt most engaged in. The questionnaire was completed by 9 students in
"Inequality of Education”, 22 students in “Sociology of Everyday Life”, 8 students in "Pragmatic Sociology”, 2
students in “Chemistry” and 15 students in “Essential Computing”. Second, to produce qualitative data on the
students’ engagement and learning that removes some of the subjectivity of the participating teacher and
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students, each flipped classroom intervention was peer-observed by another author of this study as an external
observer. The observer used an observation protocol (Smith et al., 2013) with predetermined categories and
attention points, recording for instance the fluctuations of energy levels, the teacher’'s and students' activities,
general mood, etc. The observations provided qualitative data on the interaction in the classes and how this
relates to the activities, for instance the students’ engagement in exercises as this excerpt illustrates from the
observation notes from the Essential Computing class: “During the group individual/exercises, they engage more
emotionally both in talks with each other and with the teacher and the tutor. Showing both interest and some
amount of enjoyment.” Third, after having taught the class, the teacher took notes about their own experiences
of the interventions in terms of the teacher’s experience of organising the flipped classroom intervention, and
the teacher’s experience in class including the teacher’s feelings in relation to and assessment of the students’
engagement and learning. We refer to these notes as reflexive since the purpose was for the teacher to
reflect on their own practices rather than record exactly what happened in the classroom. Ideally, we
would have liked to draw on formal evaluations of the courses to make systematic comparisons over time,
between interventions, and between classes with and without interventions. However, at Roskilde University,
formal evaluations are only carried out every 6th semester when deemed necessary by the study board, and
hence this data source was not available. Moreover, formal evaluations typically do not ask the students how
engaged they felt during class or at what point during the preparation and the class they felt most engaged.

Analytical strategy

Since we conducted the five interventions as part of our training programme for early-career university teachers,
we chose an analytical strategy supporting the individual teachers’ reflexive process. First, each author analysed
the survey data, peer-observation notes, and their own notes relating to their own intervention. The analysis
focused on identifying the three aspects of engagement or the lack thereof (Trowler, 2010). Each author
summarised the results related to their own intervention in a document and shared this with the rest of the
authors. Based on these individual analyses, we convened to discuss differences and similarities across the five
interventions.

Results

The analysis focuses on students’ engagement from a behavioural, emotional, and cognitive perspective
(Trowler, 2010). Behavioural engagement refers to the students’ concrete behaviour, e.g. whether they attend
lectures and participate with enthusiasm, and to what extent they comply with behavioural norms, judged by
the absence or presence of disruptions as an example. Emotional engagement refers to the students’ affective
reactions, e.g. interest and enjoyment instead of boredom and rejection. Cognitive engagement refers to the
students’ engagement in terms of how interested and invested they are in their learning, e.g. how they meet
assignment requirements, such as the manner and extent to which they complete class exercises (Trowler, 2010).
Table 1 gives an overview of which data collection method we used for the different types of engagements, as
well as what findings we could draw. Details are given below.
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Type of engagement

Type of data collection

Findings

Behavioural
(Preparation)

Teacher's notes (direct conversation
with present students; access statistics
for videos and class materials on e-

Inconclusive due to indirect nature of
data collection, but it appears most
students did the preparation.

learning platform).

Behavioural Teacher's notes

(Attendance)

(counting present
students at beginning of class).

Unaffected by flipped classroom.

Behavioural (In-class) Questionnaire; peer observation. Students self-reported positively to feel

engaged. Observation showed

students to be generally attentive.

Emotional Questionnaire; peer observation. Students expressed some frustration
with the provided materials. Students
self-reported, and observations
showed that emotional engagement is
low during lectures, but higher during

exercises and discussions.

Difficult to Observations

indicate cognitive engagement being

Cognitive Teacher's notes; peer observation. assess.
limited to few students during lectures,
but more widespread during exercises

and discussions.

Table 1: Overview of data collection and findings by type of engagement according to (Trowler, 2010)

Students’ preparation

Part of students’ behavioural engagement is to prepare for class. Students do not have infinite preparation time,
so time spent watching a video lecture should, in principle, reduce time spent reading. Consequently, having
added a video to the students’ preparation, the teacher is encouraged to reduce the amount of required reading.
The didactic idea is that “less is more”: learning by constructing knowledge during group exercises means
learning more deeply about a smaller amount of content as opposed to learning more superficially about a
larger amount of content by attending a lecture.

We only have limited insight into what fraction of the students did the preparation they were asked to do. In
the course on Inequality of Education, half of the present students (8 out of 16) had watched the video reading
guide and read the journal article. For the Chemistry course, the video had been watched 16 times (with 14
students enrolled in the class), where one student confirmed verbally that they had watched the first part of the
video before the lecture. The supposition that most students did the preparatory work is supported by the
indirect observations of a majority being active in an online forum connected to the course before the class
(Essential Computing) and about ten to twelve students engaging with online questions to the readings prior to
the class (Sociology of Everyday Life). On the other hand, only a few students made use of the possibility to pose
questions in the online forums in advance of the class, e.g. four in the case of Pragmatic Sociology.

While our data do not allow us to assess whether the interventions increased or decreased students’ preparation,
our general impression is that most, but far from all students, did the preparations.
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In-class attendance

A basic element of behavioural engagement is to show up for class. Across the five interventions, around 50%
of enrolled students showed up for class (Inequality of Education: 16 out of 30 students, Essential Computing:
24 out of 42, Chemistry: 7 out of 14, Pragmatic Sociology: 14 out of 34, The Sociology of Everyday Life: 23 out
of 46). In these classes, attendance is not mandatory nor monitored. In our experience, an attendance rate of
around 50% is common. Hence, we do not think that the flipped classroom approach affected attendance.
However, one may speculate that the video lectures might have led some students to stay away from the class.
Students might have thought that the video lecture was replacing the on-site lecture, or they may not have
viewed the video lecture and were concerned they would be unable to follow the class. We suggest teachers
address these concerns in their communication leading up to the class by emphasising the importance of the
on-site class.

Students’ behavioural engagement in class

The vast majority of the students gave very positive responses in the questionnaire, replying that they felt
engaged and that they had learned something. Generally, the students across the interventions complied with
the norms in the sense that they were quiet during the lectures, stayed in their seats, and did not interrupt.
During the lecture, most students were attentive and taking notes (Sociology of Everyday Life, Pragmatic
Sociology, Essential Computing, Inequality of Education). However, some students also seemed to zone in and
out, thus indicating lower behavioural engagement.

However, as the expectations for preparation were not met by all students, the discussion parts were at times
difficult. Since the classes were designed on the assumption that the students showed up well prepared, the lack
of preparation affected the in-class behavioural engagement of some students. In one intervention, this issue
required some improvisation: the teacher guided and scaffolded a group of unprepared students in order for
them to be able to do the exercise (Inequality of Education) (van de Pol et al., 2010). This experience highlighted
the need to address students’ preparation by dividing students into groups of prepared and unprepared
students. In this way, prepared students can do the exercise, while unprepared students can familiarise
themselves enough with the topic in order to follow the plenary discussion afterwards.

In another intervention, the questions that students had posted in the online forum were answered in the video
lecture that they were supposed to have seen (Sociology of Everyday Life). The teacher began the class by
answering these questions. The problem with targeting the unprepared students is that it might distract the
well-prepared students and lower their incentive to prepare for future classes.

Most likely, some on-site lecturing is necessary, especially if the on-site lecture focuses on examples and the
application of theoretical concepts. In the intervention without any on-site lecture, some students suggested
that an introductory lecture would have made the start-up of the on-site group discussion and exercises easier
(Chemistry).

Students’ emotional engagement in class

Emotional engagement refers to students’ affective reactions (Trowler, 2010). We assessed these affective
reactions in our observations and in the student survey. A few students displayed negative emotions. One
student found the texts too difficult and was also critical of one of the examples. This led to an interesting
discussion with the teacher on the example provided (Sociology of Everyday Life). Some students expressed
frustration in relation to the quality of the video lectures (Essential Computing, Chemistry). One student
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expressed that the provided reading guide enhanced their motivation for reading (Inequality of Education).

From the observations, it is clear that the energy level in class was low during the lecture parts of the classes,
whereas it rose during the exercises. This corresponds with the open-ended questions where several students
across the interventions answered that they liked and felt engaged during the exercises. Several students also
stated that they liked the balance between lectures and exercises, thus indicating that this produced emotional
engagement. The exercises furthermore gave space for interaction between students, and we observed that
these interactions included emotional engagement in terms of affective reactions to the topics. In addition, the
interaction between the teacher and students during the exercises produced emotional engagement, where
students asked questions and engaged in discussions with the teachers, expressing positive emotions. In terms
of the teachers’ emotional engagement, the video provided the chance for the teacher to display excitement
already before the class in a way that would not be possible in, e.g., a written reading guide.

Students’ cognitive engagement in class

In our interventions, cognitive engagement is difficult to assess. However, the observations and the teacher
notes indicate that students’ cognitive engagement varied quite a lot within the student groups. Particularly
during the lecture parts, a small number of students displayed a high level of cognitive engagement, answering
questions posed by the teacher and asking sophisticated questions, whereas the majority of students did not
answer nor ask questions during the lectures. In the exercises, more students engaged cognitively, discussing
the topics with each other and the teacher. Some students said directly to the teachers that they had learned
something important (Pragmatic Sociology, Chemistry). Getting more feedback from the students, e.g. from a
quiz or active use of student presentations, would perhaps have given us more information on their cognitive
engagement.

Summary

The findings indicate that while students' emotional engagement was enhanced through on-site discussions
and group exercises, their behavioural engagement — encompassing preparation for class, attendance, and
classroom behaviour — appeared largely unaffected by the flipped classroom model. Despite the assumption
that flipped learning would boost cognitive engagement during collaborative exercises, the evidence remains
inconclusive, as variations among student engagement levels were observed. While it makes sense to maintain
a theoretical division between behavioural, emotional, and cognitive engagement, we also find that, in practice,
these aspects overlap and are sometimes so connected that they are hard to spot separately. The analysis
underscores the importance of balancing preparatory tasks to avoid overwhelming students and suggests that
effective communication about the role of on-site classes may alleviate concerns regarding attendance. Overall,
the potential for increased cognitive engagement through active learning remains a promising avenue, but
additional measures, such as feedback mechanisms, could provide a clearer understanding of students’ cognitive
engagement in future iterations.

Discussion

Our interventions and analysis indicate that the flipped classroom approach can be beneficial for student
engagement and learning outcomes. Specifically, we found that substituting traditional lecture time with
interactive activities, such as exercises and discussions, significantly enhances students’ emotional engagement
with the material. Additionally, the process of designing and preparing for flipped classroom lessons led to the
creation of valuable resources — such as instructional videos — that students find helpful for exam preparation
and can reference long after the course has concluded.
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However, there are also some pitfalls and challenges to consider. For one, the exact implementation of the
flipped classroom varies considerably across different disciplines, programmes, and levels of study. For example,
academic readings play a central role in the social sciences, but less so in basic courses within technical fields.
Thus, a resource in the form of a reading guide makes sense for the former but not so much for the latter. A
more hands-on technical instruction worked well for the videos in the Chemistry and the Essential Computing
classes, where the videos in the social sciences focused on theoretical concepts. It is therefore impossible to
design a flipped classroom according to a boilerplate recipe; it requires that the teacher takes the specifics of
their field, class, target student group, etc., into consideration.

Furthermore, creating the resources used by the students in their preparation, particularly videos, requires the
teacher to invest a certain amount of time and effort. The preparation time for the flipped classroom lectures
(90 minutes) was around 15 hours for each teacher, which is well over the seven hours granted for preparing a
class (which includes two hours of class). The lectures chosen for the flipped classroom approach were new to
all of us, so no teaching material was available from previous years. The preparation and recording of videos
particularly added to the preparation time. We also spent extra time designing exercises for the class.

Here, it should be kept in mind that while the videos should adhere to some standard of quality, the law of
diminishing returns applies; at some point, a further increase in the video's quality has little to no additional
effect on the desired outcome in terms of the students’ engagement and learning. As with most new teaching
methods, it will be less time-consuming over time when running the course consecutively (Tate et al., 2018).
Moreover, the reusability of videos should be considered right from the start; for example, it creates considerable
additional effort to edit out specific remarks about the current semester’s class schedule, exam dates, etc., and
hence those should be avoided. It is also recommended to avoid making long videos, but instead break topics
up into smaller parts to be more flexible in whether and when to use the different parts in the future. For the
creation of videos, for some it worked well to have prepared manuscripts, in order to avoid too many mistakes
while recording.

Another aspect where it is important to strike the right balance is in terms of how much material should be
provided to students. There is a risk of overcrowding the curriculum (Slavin & D’'Eon, 2021), where the amount
of additional material and lecture content may overburden students, again leading to counterproductive
outcomes. In hindsight, some of us wondered whether we had asked the students to read too much (The
Sociology of Everyday Life, Pragmatic Sociology, and Inequality of Education), or whether the sets of tasks were
too complex, e.g. reading, asking questions in an online forum, watching a video lecture, and completing a
homework exercise (The Sociology of Everyday Life). The aim should be to create a class that does neither ask
for more nor less investment from students than a traditional one, but to replace some of the tedious parts,
such as classical lecturing, with more quality-time activities that allow for a more in-depth exploration of
examples and theory.

A related issue is that one should avoid too much micromanaging or spoon-feeding students, which may lead
to frustration on both sides if things do not work out as planned. Instead, we found that the approach of
scaffolding students’ learning works well, for example, by means of the aforementioned reading guides. The
idea is not to prescribe every single step the students must take but to provide them with just enough guidance
so that they can reach their own conclusions and “aha” moments, thus increasing their motivation and overall
emotional engagement. The use of an online forum to pose questions after watching the video and before
meeting physically in class can be vital in this process of getting students actively engaged. A heuristic when
creating flipped classroom activities is to aim at providing students with incentives to engage with the class
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topics. For example, we observed that the reading guides sparked students’ engagement with the readings, and
that practical exercises that show a clear relation to the underlying theoretical concepts are beneficial to
students’ motivation. To overcome the risk that students do not attend class because of the existence of video
lectures, teachers may need to develop other formats like group recap exercises.

Students’ prior socialisation plays a crucial role: Are they accustomed to actively engaging during class or merely
listening passively? At times when we hoped for more student engagement, their previous socialisation
regarding classroom behaviour might have held them back. In some courses, the classes preceding the flipped
classroom intervention followed a traditional lecture format (as did most of their previous university courses),
which may have conditioned students to be passive recipients of knowledge rather than active constructors of
it. Therefore, realising the full benefits of the flipped classroom may be as much a learning process for the
students as it is for the teachers. This includes an additional need for metacommunication with the students and
finding a way to clarify and match expectations around the changed role of students and teachers. Additionally,
a limitation of our study is the lack of systematic comparison, as we do not have a control group with a traditional
lecture format for direct comparison.

Conclusion

This study reviews the relevant literature on case studies of the flipped classroom and the underlying learning
theories, informing the development of flipped classroom interventions for our courses during the Autumn 2022
semester at Roskilde University, spanning multiple disciplines, levels, and departments. Grounded in a
constructivist theory of learning, we adopted a supplemental model of the flipped classroom, leveraging
technology as an additional support tool outside the classroom. Although the interventions were tailored to suit
specific courses, student cohorts, and study programmes, they consistently centred around the core concept of
providing instructional videos to students prior to class, thereby creating additional time for interactive exercises
and activities. We collected empirical material through student surveys, peer observations conducted by a group
member, and reflexive note-taking throughout the intervention process. Our analysis of this data, while
acknowledging its limitations — such as potential social desirability bias — reveals that our flipped classroom
interventions enhanced students’ emotional engagement and opportunities for active learning.

From the teachers’ perspective, we noted that implementing the flipped classroom demands a considerable
investment of time and effort for preparation. While this initial burden may seem daunting, we found the
outcomes to be rewarding, particularly when applying a high-impact approach, as evidenced by the significant
increase in student engagement. Furthermore, the necessary preparation time is expected to decrease in
subsequent years as materials are reused and instructors gain more experience. We also identified several
challenges, including the risk of overcrowding the syllabus, the pitfalls of overly guiding or micromanaging
students, and the possibility of not executing the teaching plan as intended. These challenges, however, are not
insurmountable; they largely require fine-tuning and the accumulation of experience over time.

Our recommendations include regularly soliciting feedback from students — either through digital tools or direct
inquiries —and providing incentives for active engagement with class materials. While there are both advantages
and potential downsides to implementing the flipped classroom approach in higher education, we posit that it
holds significant promise for enhancing students’ opportunities for active learning, particularly within the
context of problem-oriented learning as practised at Roskilde University.
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