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Abstract. Disruptive technology and a generation with an increased 
interest in using that technology to aid their learning has caused a need 
to change the current educational landscape. Student Response Systems 
are a contemporary means to integrate digital technology in the modern 
classroom. The purpose of this qualitative study is to examine the 
perspectives that impact students' engagement when using Student 
Response Systems in a technology enhanced classroom environment. The 
study was guided by qualitative methods of inquiry through non-
participant observations, examination of the course material, and semi-
structured interviews. The in-depth interviews (n = 14) were conducted 
with graduate students who participated in the technology enhanced 
flipped classroom (TEFC) during their STEM degree studies in southern 
Sweden. The collected data were analyzed through the means of content 
analysis. The results of the study show that Student Response Systems are 
an effective and innovative method to increase students’ engagement in 
the classroom and embrace a modern learning environment. The 
participants expressed a positive impact on their willingness to 
participate in classroom discussions and share their respective views. A 
drawback that was mentioned is the dissatisfaction to invest more time in 
preparation ahead of the discussion, compared to lecture-based learning. 
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The Student Response Systems increased the graduate students’ esteem 
to comfortably engage in classroom discussions and offers educators an 
additional tool to enhance their current pedagogical methods. The study 
contributes to the body of knowledge by closing an identified research 
gap that lacks perceptions from graduate students in a STEM program in 
southern Sweden. There are a few limitations that the reader should 
consider. The collected data pertains to graduate-level studies in a STEM 
degree program. Further, ample data were collected through multiple 
sources; however, the reflections are limited to 14 interview participants 
and are, therefore, not generalizable to other populations than those 
examined in the context. 

  
Keywords: Active learning; flipped learning; student response systems; 
technology enhanced flipped classroom 

 
 

1. Introduction 
Traditionally, teaching in higher education has taken a teacher-centered 
approach, with lecturers delivering classes and students performing out-of-class 
activities (Fuchs, 2021). Fuchs (2021, p. 18) further stated that “under this 
traditional approach, the main actor in the teaching-learning process is the 
lecturer, while students play a passive role”. He argued that because of new 
educational technologies and pedagogical approaches, the scope and impact of 
web-based learning in higher education have expanded in the recent decade 
(Fuchs, 2021). The technology enhanced flipped classroom (TEFC) promotes the 
students’ role as the focus of the learning environment and encourages active 
learning. Moreover, the growth of technology has a footprint in the ‘net 
generation’, which refers to students born in or after 1982. Chicioreanu and Amza 
(2018) stated that the characteristics of the net generation, compared to prior 
generations, is that they perceive the Internet as a support tool in their studies.  
 
Furthermore, the net generation gravitates towards group activity and is well 
versed in the use of technology, also referred to as technology enhanced learning 
(TEL), for information gathering and communication with their peers. Another 
characteristic is that the net generation is always on the move, demanding 
adaptable approaches in the use of information and communication technologies 
(ICT) to satisfy their needs (Chicioreanu & Amza, 2018; Gokbulut, 2020). The 
technology enhanced flipped classroom approach intends to challenge the 
traditional teaching methodologies by having the student access the materials 
outside of the classroom. This approach aims to prepare students for in-class 
discussions and encourages active learning during the lecture. According to 
Murillo-Zamorano et al. (2019), the technology enhanced flipped classroom 
approach increases students’ engagement in the classroom, while providing 
students the opportunity to review the materials repetitively. 
 
Wang (2017) claimed that the challenges of implementing the flipped classroom 
approach can be classified into internal and external challenges. The former 
involves a lack of time, support, and/or resources. In contrast to these internal 
challenges, the external challenges are not limited to, but include, the attitude of 
the students, their level of confidence, and cultural beliefs. The majority of studies 
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(Wang, 2017; Pinna et al., 2019; Murillo-Zamorano et al., 2019; Fuchs, 2021) 
concluded that the flipped classroom has a positive effect on students’ level of 
engagement, knowledge development, and cognitive skills. Student Response 
Systems (SRS), as part of TEL, aim to enhance students’ active participation in a 
flipped classroom (Abeysekera & Dawson, 2014). A reoccurring claim is that 
active learning pedagogies require more time in preparing for a lecture, as 
opposed to a traditional classroom setting (Fuchs, 2021).  
 
Limited research exists that has examined the use and influences of the new 
generation of SRSs, which have significantly expanded functionality and positive 
impacts (Mayhew et al., 2020; Gokbulut, 2020). A lack of sufficient literature 
addressing the shortcomings of students’ perception of SRS in the flipped 
classroom led to the identified gap in the literature. The research gap can be filled 
by studying and highlighting the students’ active participation in an ongoing 
flipped classroom that uses TEL and engages SRS, in an effort to help students 
reach the desired learning outcomes.  
 
The rationale of the research is to investigate if TEL, such as SRS, can enhance a 
university lecture by using the flipped classroom approach, with increased active 
participation and influence by the students. Furthermore, the research is guided 
by the following research questions: 

(Q1) How do graduate students perceive the usefulness of SRS 
during their TEFC experience?  

(Q2) To what extent can SRS facilitate students’ participation in 
TEFC discussion sessions? 

 

2. Literature Review 
2.1. Interaction theory in blended learning 
The blended learning approach establishes a synchronous and asynchronous 
learning environment by using ICT to mediate information and face-to-face 
learning methodologies (Çardak & Selvi, 2016; Rasheed et al., 2019). Rasheed et 
al. (2019) argued that blended learning is believed to be the most popular and 
effective educational approach due to its perceived effectiveness in providing 
flexible and continuous learning opportunities. The approach offers the benefit of 
increasing interaction between teachers and students. Çardak and Selvi (2016) 
claimed that the learners have to participate in course activities and realize three 
types of interaction: student-student, student-teacher, and student-content. 
Furthermore, Çardak and Selvi (2016) stated that solely designing the course 
activities to induce interactivity will not necessarily guarantee a higher level of 
interaction. Therefore, it is important to link the implementation of classroom 
activities to specific learning outcomes, based on good practices and established 
methods (Owusu-Agyeman & Fourie-Malherbe, 2019). 
 
The original concepts of three types of interaction and its model were developed 
by Anderson (2008, p. 58), which is a development of the original idea described 
by Moore (1989). The three types of interaction were the core concept of 
facilitating learning process in different environments. Student-content refers to 
how students access and interact with the course content to increase the students’ 
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knowledge. According to a recent study by Kumar et al. (2021, p. 2), the impact of 
student-content interaction “contributes predominately towards the successful 
realization of the expected learning outcomes”, compared to other types of 
interaction. Moreover, Çardak and Selvi (2016) argued that student-content 
interaction is the only type of interaction that affects the students’ satisfaction 
relative to their performance. 
 
Student-teacher interaction aims to increase students’ knowledge through 
dialogues between the student and the teacher and is essential when considering 
how to enhance students’ learning outcomes and perceived satisfaction 
(Anderson, 2008; Çardak & Selvi, 2016; Kumar et al., 2021). Park (2015) found that 
a lack of facilitation can influence the quality of the learning process, and that 
students might perceive themselves as isolated, which may affect their 
interactivity level. Therefore, the teachers’ role is to motivate and encourage the 
students by actively involving them in the discussion (Park, 2015). 
 
Lastly, the student-student (peer) interaction refers to increasing students’ 
knowledge through the collaboration between students (Anderson, 2008). Çardak 
and Selvi (2016) expounded that student-student interaction influences the overall 
learning outcome. In a study with undergraduate students, Kurucay and Inan 
(2017) reported that student-student interactions do not affect students’ 
satisfaction. However, group activities are perceived positively to learning and 
achievement. The addition of TEL requires students to possess specific skill sets, 
including self-regulation and technological competencies, due to the 
independence of their instructor outside of the classroom (Kurucay & Inan, 2017). 
Furthermore, a prerequisite for blended learning, along with the use of TEL, 
requires the teacher to possess technological competencies and teaching 
methodologies (Rasheed et al., 2019). 
 
2.2. The technology-enhanced flipped classroom 
The flipped classroom approach is grounded in the constructivist theory of 
learning. It aims to challenge the traditional academic approach of how students 
make a first contact with the subject, switching from inside to the outside of the 
classroom’s boundaries (Lewis et al., 2018). Abeysekera and Dawson (2014) 
highlighted the differences in acquiring knowledge between the technology 
enhanced flipped classroom and the traditional learning approach. In the 
innovative TEFC approach, the students access the assigned learning material 
outside the classroom (i.e. pre-class stage) to form their own opinion and 
knowledge. Afterward, the students attend the classroom (i.e. in-class stage) with 
their newly formed opinions and acquired knowledge to discuss the topic with 
their peers and teacher. Therefore, the students might construct their knowledge 
upon interaction with the lecturer and other students.  
 
Students are then tasked with take-home assignments to apply what they have 
learned independently; this stage is also referred to as post-class (Murillo-
Zamorano et al., 2019). Further, Murillo-Zamorano et al. (2019) emphasized the 
importance of TEL for a successful implementation of the technology enhanced 
flipped classroom prior to, and after, the in-class discussion.  
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The TEFC approach is a suitable fit for application with the blended learning 
approach, where TEL is vital to enhance students’ experience and the impact of 
the approach. Due to the benefits of portable mobile devices, the learning material 
can be accessed without the constraints of time and space. This creates a flexible 
learning environment, wherein the students can organize and devote their time to 
understand a specific topic better, with additional flexibility (Abeysekera & 
Dawson, 2014; Lewis et al., 2018; Murillo-Zamorano et al., 2019). 
 
A case study by Lopes and Soares (2018) supported the claim that knowledge can 
be acquired outside the classroom through pre-recorded online lectures. Instead, 
the in-class classroom time can be used to guide and motivate the students within 
more advanced and difficult concepts. Murillo-Zamorano et al. (2019) stated that 
the use of pre-recorded lectures gives students the control to pause and replay the 
content and will permit them to learn at their own pace. Furthermore, Murillo-
Zamorano et al. (2019) highlighted the importance of the in-class stage and 
implementation of interactive activities (e.g., discussions). Discussions with peers 
are said to improve active participation and students’ learning outcomes under 
the supervision of a teacher (Murillo-Zamorano et al., 2019). The teachers’ role is 
to facilitate the discussion and encourage the students by assigning activities that 
provoke discussions. Furthermore, the teachers’ questioning skills are needed to 
elaborate on students’ ideas and answers (Buil-Fabregá et al., 2019). 
 
2.3. Student Response Systems (SRS) in TEFC 
In the digital age, and especially for generation Z (i.e. students born mid-to-late 
1990s and the early 2010s), where technology is a basic living factor, there is a need 
for educational updates, involving more technology-based and game-based e-
learning in educational settings, rather than only traditional instruction 
(Gokbulut, 2020). Turan and Meral (2017) and Gokbulut (2020) argued that 
students perceived their own performance as improved when using SRS in the 
classroom, including Kahoot!, which is game-based, and Mentimeter, a non-
game-based audience response platform. Furthermore, both authors claimed that 
SRS have the potential to increase students’ interactions and attention in the 
classroom. Turan and Meral (2017) emphasized that game-based and non-game-
based SRS effects differ in the students’ achievement and engagement. However, 
Gokbulut (2020) argued both kinds of game-bases and non-game-based SRS 
systems influence positively, although in different ways, on the learning process 
and the result of students. 
 
Mentimeter is an audience response platform, which facilitates an active and 
discussion-driven dialogic approaches in teaching, to make the learning process 
more effective than passive learning methods (Mayhew et al., 2020). This SRS 
allows direct teacher-learner interaction as one of the most agile platforms, with 
an instant and inclusive dialogue during teaching sessions (Mayhew et al., 2020; 
Gokbulut, 2020). Mentimeter allows students to get involved in the learning 
process via their own digital devices, such as smartphones, computers, and 
tablets, as it can be accessed using all online devices. This is a method with which 
the net generation feel most comfortable and is a technology-built system, 
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compatible with most or all students’ digital literacy skills in higher education. 
The anonymous nature of Mentimeter removes ‘answer anxiety’ among students 
(Skoyles & Bloxsidge, 2017); this ‘answer anxiety’ was a phenomenon that was 
observed during the quiz elements and game-based SRSs, in which some students 
are unwilling to get involved, fearing their answers may be wrong, when given 
points in front of their peers. 
 
In contrast, Turan and Meral (2017) showed an increase in students’ achievement 
and participation by using game-based SRS, compared to non-game-based. 
Göksün and Gürsoy (2019) stated that the competitive nature of the SRS-based 
game Kahoot! has the ability to stimulate, encourage, and motivate students in a 
desire to achieve more. A study by Licorish et al. (2018) offered similar findings 
as Göksün and Gürsoy (2019): that Kahoot! increases peer interactions, and the 
sense of winning influences the learning outcomes. The reward system proves to 
have a positive impact on increasing students’ motivation due to an immediate 
acknowledgment after using Kahoot! (Licorish et al., 2018). However, Göksün and 
Gürsoy (2019, p. 12). also stated that “an extremely competitive environment 
might have an opposite effect, which leads to negative emotions”.  
 
Licorish et al. (2018) and Wang (2017) argued that the wear-off effect for 
experienced users of Kahoot!, in comparison to novice users, have a minimal effect 
on the users' engagement and motivation, instead of showing increased boredom 
due to an excessive use of Kahoot!, where consistency might decrease and affect 
students' learning ability. Fuller and Dawson (2017) emphasized that a teacher 
must be prepared to use educational technologies, otherwise, the outcome will 
lead to unsatisfactory results by misusing SRS. SRS allow a teacher to show a set 
of questions onto the screen, to which the students should respond through a 
connected device. The instant real-time feedback capability supports the students’ 
needs, and the teacher has the ability to assess the students’ understanding of the 
assigned materials and concepts in real-time (Licorish et al., 2018). Turan and 
Meral (2017) highlighted that reading a text, followed by a test, improves 
information retention in contrast to repetitively rereading a text. Wang (2017, p. 
7) described a drawback of SRS as “students who skip reading the assigned tasks, 
could negatively affect the classroom experience due to their fear of answering 
the questions incorrectly”. 
 
2.4. Active learning as a facilitator of constructivism 
The constructivism theory, opposed to the instructivism theory, is a student-
centered learning approach; this refers to supporting learners’ initiative, in 
contrast to the traditional learning approach, where the learners are passive 
recipients of information (O’Connor, 2020; Mintzes, 2020). Constructivists argue 
that learning is based on constructing new knowledge of the students’ prior 
experiences, which can be achieved through social interactions (Mintzes, 2020). 
The role and responsibility of teachers in a constructivist-learning environment 
differ from the traditional learning approach. Teachers are seen as facilitators, 
rather than instructors, and are expected to create a collaborative problem-solving 
environment to involve students (Aljohani, 2017; Mintzes, 2020). 
 



92 

http://ijlter.org/index.php/ijlter 

Furthermore, according to a study by O’Connor (2020), active learning is 
explained as a method and set of procedures that support students in their 
education through actively involving and engaging them. The students’ prior 
state of knowledge is set as their personal standard. The teachers can adjust the 
level of their involvement during the lecture in response to the students’ 
performance and participation (Mintzes, 2020). O’Connor (2020) argued that the 
current western society requires specific skillsets from the student that are more 
complex to achieve using traditional learning approaches, in which the student 
acts as a passive recipient. Hence, students need to actively participate during a 
lecture to apply their present knowledge to solve complex problems more 
innovatively and creatively (Aljohani, 2017; O’Connor, 2020). 
 

3. Methodology 
3.1. Sample 
To examine how students perceive the use of SRS in TEFC, the following 
qualitative research method was utilized. The data were collected through three 
separate in-class observations that allowed the authors to gather initial data and 
as a guide to compile the open-ended questionnaire. Furthermore, semi-
structured interviews were conducted with graduate students in a STEM subject. 
The interviews were conducted virtually due to the increasing threat of COVID-
19 at the time. The sample size represented 20% of the total population based on 
student enrollment in the graduate course that used the flipped learning 
pedagogy. The students were enrolled at Linnaeus University in the south of 
Sweden. Moreover, the participants were randomly selected and invited to 
participate in the interviews (Table 1). 
 

Table 1: Socio-demographic profile of the interview participants 

Characteristics Absolute 

Gender Male 7 

 Female 7 

 Others - 

Age Range 20 – 29 years of age 3 

 30 – 39 years of age 7 
 40 years or above 4 
Highest Academic Degree Vocational Degree - 

 Bachelor’s Degree 7 

 Master’s Degree 6 

 Philosophical Doctorate 1 

 Other Degree - 

Type of Student1 Campus Student 7 

 Distance Student 7 
Years in Higher Education 3 years or less - 

 3 – 5 years in total 6 

 6 – 9 years in total 4 

 10 years or more 4 

1 The course was offered as a hybrid model allowing campus-based students as well 
as distance students to participate in the course simultaneously 
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3.2. Data Collection 
Fourteen semi-structured interviews were conducted through online video 
conferencing to collect the necessary data, to examine the perspectives of graduate 
students concerning the use of SRS in TEFC. The data collection was carried out 
in the first half of 2020 at Linnaeus University in Sweden at the Faculty of 
Technology. The primary data collection was preceded by three non-participant 
observations. The authors were given access to the course material to enhance the 
quality of the interview questionnaire. Necessary adjustments were made based 
on the observations and a suitable questionnaire was developed for the semi-
structured interviews. The length of the interviews ranged from 25 minutes to 55 
minutes with an average duration of 42 minutes. 
 
3.3. Data Analysis 
The method of inquiry through observations and semi-structured interviews 
suggested a content analysis of the collected data. During the interview, a series 
of open-ended questions, that aimed to gain a more comprehensive insight into 
the participants’ perspectives, were asked. With the consent of the participants, 
the interviews were audio-recorded, transcribed verbatim, and categorized 
according to the questions posed to the participants. Moreover, the transcripts 
were used only for purpose of content analysis and did not reveal the identity of 
the participants. The content analysis was developed based on the gathered data 
from observations and interviews to create themes and subthemes (groups and 
patterns), through analyzing, bundling and grouping sets of data clusters, 
information, and the developed codes. 
 
3.4. Ethics 
For the observations, verbal consent was obtained at the beginning of the classes 
that were attended by the researchers and the wider scope of the research was 
introduced. However, few details were revealed to avoid causing bias in the 
study. The observers focused on the aim of the study, and other learning 
objectives in the course were ignored. Confidentiality and data privacy were 
considered and guaranteed. The interview participants were presented with the 
specific aim and scope of the research, and oral consent was obtained through 
recording their agreements before conducting the interviews. The consent form 
was developed in accordance with the policies of the Ethical Advisory Board in 
South East Sweden (2021). Furthermore, confidentiality was extended to all 14 
participants of the interviews, and only the researchers knew their identity. 
 

4. Results 
During the first of the three observations, the authors witnessed that a handful of 
students did not prepare for the lecture (i.e., students ignored the pre-class stage 
and proceeded directly to the in-class stage). The students’ engagement strongly 
varied from passive to active participants. It was noted that most of the students 
did not actively participate during the discussion. Another observation was that 
the active students seized the opportunity to control the discussion amongst 
themselves. This made it even more difficult for passive students to participate 
and engage in the discussion. These observations helped the authors to develop 
the open-ended questions for the subsequent interviews with the participants. 
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Later, all the interview participants commented that this course was their first 
experience with the TEFC concept. Most of the students noted that they liked the 
TEFC concept because it was a more innovative way of learning. Moreover, they 
attested an interest in getting the information beforehand, which allowed them to 
prepare for the in-class discussion. Therefore, it helped the students to be better 
prepared and provided them with a better general understanding of the topic at 
hand as shown by a representative comment (P2): 

 “For me, it was new and more interesting, because you tend to go into 
the class having some information beforehand. If there is a gray area, you 
can go prepared with questions. It forms some sort of clarity. Even if you 
study and you do not really understand, and you get to class, you tend to 
have a better understanding of the subject” [P2] 

 
Furthermore, a few students showed their interest in the TEFC approach because 
it gave them an opportunity to immerse and understand the subject better. 
Moreover, it helped the students who disregarded the pre-class stage previously 
to better comprehend and gain clarity on the topic despite the lack of spending 
time on the pre-reading material. The students claimed that it was easier to follow 
a peer discussion for comprehension than reading the material themselves or 
attend a traditional lecture-based class. One participant commented positively 
about the flexibility to openly discuss and exchange ideas to further learn from 
each other in the classroom. Another participant agreed, but added that the 
shortcoming with the TEFC approach was the information gathering in the pre-
class, because it was perceived as one-way learning without much peer interaction 
or student-teacher interaction (P1). However, another concern addressed by a 
participant was that the in-class discussion could become lengthy, and shift focus 
away from the original topic. 

“I am not very keen on the flipped classroom concept. I would say half-
half because watching the lecture beforehand it is a one-way thing” [P1] 

 
The participant stated that learning outside of the classroom, without a tutor, 
might lead to misinterpretation of the materials, because they were not able to ask 
questions of the teachers. Moreover, the majority of the participants attested a 
preference with the learning management system (LMS) called Moodle. Moodle 
facilitates pre-class and post-class learning material, accessible in a cloud-based 
system. Participants commented that the embedded notification system is 
particularly well received and beneficial, as it informed them of any updates on 
the course without the need to check the LMS. A statement by P2 is illustrative for 
the majority of the participants who pointed out that a direct link between their 
LMS and the virtual library would be beneficial and would improve their user 
experience (the virtual library of the university facilitates the digital storage of 
scientific literature). 

“I would not say it was difficult (to find), every material was already 
provided. You know with the digital library, I find it easier to find 
whatever material was recommended […] as long as the title was 
available, the library had access to the material, it was not difficult to 
find”. [P2] 
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During the second and third observation sessions with the use of SRS, the 
researchers observed an increase in students’ motivation to participate. 
Furthermore, the researchers observed that most students appeared to be 
unfamiliar with the use of SRS. Here, the researchers suggested that the course 
instructor uploaded a video that would explain the usage of SRS in the context of 
the flipped classroom. However, this drawback was not perceived as significant, 
and most students were able to appreciate the use of SRS. Moreover, another 
noteworthy observation was that some students took notes during the in-class 
discussion, reflecting upon other students’ responses to facilitate their learning 
process. 
 
Most of the participants perceived some benefit in the use of SRS. They elaborated 
that these tools had a positive impact on their participation in the classroom. 
Furthermore, SRS seemed to influence the students’ learning outcomes by 
reinforcing their perceived knowledge. Most of the participants stated that 
Kahoot! and Mentimeter were easy to use, and they had no problem adopting 
these technologies. There was no consensus amongst the participants which tool 
was better suited for their learning. Some participants shared that the use of SRS 
supported their participation, and it also motivated them to prepare for the 
discussion (i.e., in-class stage). Based on this finding, it can be noted that SRS had 
a positive impact on their willingness to prepare for the discussion with their 
peers and be more inclined to use the pre-class learning material. 

“Using Mentimeter or Kahoot! will encourage people to participate in the 
classroom more. It will help them to brainstorm. Using Kahoot! is kind of 
fun using in the class. It also helps people to prepare themselves before 
coming to class by reading the materials” [P3] 

 
Another advantage of using SRS, according to the participants, is that it eliminates 
the risk that some participants cannot join the in-class discussion and hence 
reduces the feeling of being left out. Some participants who consider themselves 
less talkative added that TEL helps all students and gives them a chance to voice 
their opinions through TEL. However, the participants also commented that one 
of perceived issues is that even though the answer is known to the participant, 
due to the personality trait of the participant, the participant might reconsider 
sharing their thoughts and opinion openly. Therefore, the participant might share 
the same view as the majority of the students in the classroom, in which the use 
of SRS might reinforce students’ participation and remove bias. Although most 
students agreed that Kahoot! is pleasurable to use, some students had a 
contrasting opinion. They claimed that Kahoot!, with its competitive elements, 
had a negative impact due to not measuring real performance.  
 
A participant noted that the way Kahoot! measures performance based on a 
combination of speed and knowledge, whereas the participant stated that 
performance should not be measured by speed. The majority of the participants 
stated that they were interested to familiarize themselves with the new technology 
(i.e., SRS) and to prepare before using it inside the classroom. The students also 
highlighted that classroom time is precious and should be used effectively, 
including reducing students’ confusion at the beginning of the in-class stage. 
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5. Discussion 
The empirical findings of this study indicate that all the participants had their first 
experience with the TEFC concept during the examined course. The participants 
perceived it as an innovative way to acquire new knowledge in contrast to prior 
experiences that were lecture-based. This implies that this new learning 
methodology is perceived as more beneficial to students’ learning outcomes, as 
claimed in similar case studies (Lopes & Soares 2018; Chen & Relan 2018; Murillo-
Zamorano et al., 2019). Furthermore, the participants highlighted that the TEFC 
approach allows them to better prepare and immerse themselves within the 
subject before the discussion session, implying that other sources may be used to 
study a subject in-depth. 
 
The lack of familiarity with the TEFC concept might lead to a different view 
compared to students who are experienced with the TEFC concept (Abeysekera 
& Dawson 2014; Lewis et al. 2018; Murillo-Zamorano et al., 2019). The formerly 
mentioned studies highlight the need to shift the learning environment in the 
classroom, switching from inside to outside the classroom boundaries, to better 
prepare students before a class. Murillo-Zamorano et al. (2019) argued that a 
flexible environment enables students to devote their time to understand a topic 
better. The observed learning environment indicates a flexible learning 
environment, as described by Murillo-Zamorano et al. (2019), wherein the 
students are in focus and take responsibility for their learning. 
 
Furthermore, the TEFC approach requires both teachers and students to possess 
additional skillsets and competences, such as digital literacy. As earlier studies 
(Skoyles & Bloxsidge, 2017; Turan & Meral, 2017; Licorish et al., 2018; Mayhew et 
al., 2020; Gokbulut, 2020) noted, the study’s results also show that different types 
of SRS are positive to facilitate active learning in the discussion sessions and 
lectures. The students’ reflections were positive toward both game-based and 
non-game-based SRS, but in different ways. Kahoot!, used as a quizzing system, 
facilitated learning through competitions; however, using audience response 
platform Mentimeter, facilitated the anonymous voice and more freedom to 
answer the questions freely, specially by removing answer anxiety among 
students (Skoyles & Bloxsidge, 2017). 
 
The participants’ willingness to prepare for a lecture mostly derived from the in-
class discussion. The possible disadvantages are the lack of additional incentives 
for participants to prepare for an open discussion, and the discussions going off 
topic without a good facilitator steering it in the right direction. However, these 
shortfalls are no less of a drawback than students who refuse to study during a 
lecture-based class. Furthermore, the empirical findings highlight the issue with 
the amount and difficulty of understanding of some of the assigned materials. 
Participants argued that their academic background might help them follow a 
specific topic easier. However, the role of SRS in-class and the way of students’ 
involvement and active participation may also help them to follow and learn 
about a specific topic. According to the participants, another consideration is the 
amount of the assigned materials, including videos and academic literature, in 
pre-class. The participants perceive that too much learning materials might affect 
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their understanding of a topic because they did not manage to finish the 
assignments in time. According to prior studies (Abeysekera & Dawson 2014; 
Lewis et al., 2018), constructivism is based on constructing new knowledge 
through prior knowledge and experiences.  
 
Göksün and Gürsoy (2019) claimed in their study that the constructivists’ 
worldview sets the students’ previous state of knowledge as standard. It would 
be beneficial to the students learning if the teachers adjust their involvement 
accordingly and support the students in their learning. Göksün and Gürsoy (2019) 
argued that teachers need to select activities and relevant materials to the subject 
to stimulate active learning. The empirical findings indicate the importance of  
students’ prior knowledge and experience in connection to the material and the 
types of questions in the discussion sessions. The observed setting suggests that 
prior knowledge and academic background affect the students’ acquisition of new 
knowledge, due to a higher threshold and lack of essential knowledge. In 
addition, the study implies that it impacts the time that is needed to understand 
the assigned materials. However, going through the material in the discussion 
sessions (in-class) and using SRS to motivate students to have outputs and not just 
input from the course, would also influence learning processes. 
 
Another advantage of using SRS is that teachers could assess the students’ prior 
knowledge level beforehand, as well as their understanding and learning by 
getting their feedback, so as to adjust the topics’ difficulty level accordingly. 
Otherwise, the students may fail in contributing to their learning and 
participation during class. SRSs facilitate active and discussion-driven dialogic 
approaches in teaching, to make the learning process more effective (Mayhew et 
al., 2020) and, as the result shows, more relevant and connected to students 
knowledge and background, so as to learn the materials easier and faster. 
Students’ reflection on SRSs allows direct teacher-learner interaction (as also 
mentioned by Gokbulut, 2020), as one of the most agile systems of having learning 
iterations and getting direct feedback in a TEFC setting. 
 
The results of this study show that the teachers’ role, the use of SRSs, and the 
chosen teaching strategies and adjustments have a direct link to students’ 
engagement when using technology in the classroom. An appropriate amount of 
assigned materials and relevant group activities need to be selected accordingly 
to induce students’ engagement. Finally, the perceived factors have the potential 
to increase students’ willingness to participate during lectures, as part of the in-
class discussion and, therefore, it can be concluded that SRS has a positive impact 
on students’ learning, keeping in mind the drawbacks that were mentioned. 
 
The findings imply that students are willing to learn on their own (in pre-class) 
and perceive their participation as an important factor to construct new 
knowledge during in-class discussions. Nevertheless, some of the students feel 
obligated to involuntarily participate in the discussion to get activity points (that 
are relevant for their grades). One disadvantage of having obligatory participation 
is that the students’ stress and anxiety levels could increase (Abdullah et al., 2021) 
and, therefore, negatively affect their willingness to participate during the 
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discussion. However, using audience response systems, such as Mentimeter, and 
its anonymous nature of involvement in the discussions, may help motivate 
students to participate, by removing answer anxiety (Skoyles & Bloxsidge, 2017). 
Less stress and anxiety to give an answer in front of peer students and teachers 
would make active learning possible. Anonymous applications, as compared with 
an open discussions in-class or the game-based SRS, such as Kahoot!, may 
students’ involvements more comfortable.  
 
The empirical finding is further supported by the constructivist viewpoint, in 
which prior studies can be constructed upon prior knowledge. Çardak and Selvi 
(2016) claimed that students’ interaction with their peers might influence and 
enhance students’ learning outcomes. This was also confirmed by the participants, 
that getting involved in the discussions in-class, in connection to what they have 
learned from pre-class, would affect their learning process and outcomes more 
efficiently. Moreover, the quality of the discussions and students’ answers and 
feedback (through SRSs) may help teachers to adjust the level of the discussion 
and guide students to learn the materials, in the best way. 
 
This study shows that different types of SRSs may be beneficial in many different 
aspects of teaching and learning process, when combined with the TEFC 
environment. The students perceive it as an innovative way to enhance and 
facilitate the current modern learning environment. The results show that factors 
that influence students’ engagement when using technology include a shift of 
learning methodology. Ultimately, the students are responsible for their learning 
and adequate competition between peers. Moreover, the results indicate that SRS 
facilitate and support students in sharing their opinions and experiences with the 
class. In addition, the results show that the use of open-ended questions, 
compared to quiz-based questions approach, has a more significant impact in 
achieving active participation, for this group of students and in this learning 
setting. The use of SRS and anonymity of the answers would motivate an initiation 
of discussions and sharing opinions, while teacher and peer acknowledgment 
would also help students to feel more assured and comfortable when 
participating in the game-based SRS or class discussion in-class. Therefore, SRSs 
would increase the students’ willingness to participate and involve actively in the 
class discussions in the TEFC environment. 
 

6. Conclusion 
This study aimed to investigate what factors influence students’ engagement to 
become independent and active learners in TEFC setup, and if SRS can facilitate 
and increase students’ active participation and engagement when using 
technology to enhance the flipped classroom strategy. The result of this shows 
that by using the SRS in the TEFC discussion sessions, more specifically for the 
open-ended questions approach, getting quizzes, and SRS initiation of discussions 
and different types of interaction was perceived positively. It supports student in 
contemplating and assessing their knowledge before answering questions (to 
support student-content interaction), which induces active learning. The quiz-
based questions approach was perceived to increase student engagement by 
applying fair competition and increasing the students’ willingness to prepare for 
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the discussions and perform better with their peers (to support peer interaction). 
The system of getting feedback on students’ knowledge and understanding on the 
materials, and providing opportunities for teachers to adjust, guide, and 
supervise the discussions on the right direction and in-line with the course 
materials and learning outcomes, is the last positive influence of using SRS in 
TEFC settings. Therefore, both aspects of technology used in TEFC approach 
helped to motivate the students to prepare better for the lectures and perform 
better in class. In conclusion, SRS were perceived to have a good impact on 
students’ attention and overall participation and learning. Therefore, this study 
recommends the use of SRS in different ways, to facilitate students’ active 
participation and engagement, as well as to develop their interaction and learning 
in the TEFC (technology enhanced flipped classroom) learning environment. 
 

7. Limitations and Future Works 
While this study contributed to the body of knowledge, the authors acknowledge 
the limitations of this study and the lack of generalizability of results to settings. 
Therefore, it should be noted that the results of this study should be interpreted 
in the context of the parameters that were stated. The results of the study are 
consequently limited to graduate students in southern Sweden. Moreover, the 
reader is advised to consider the limited sample size (n=14) and the amount of 
non-participatory observations (n=3). To investigate the research area further, a 
study with a larger sample would increase the reliability and validate the results. 
A quantitative inquiry has the potential to achieve generalizability to a larger 
population in a broader context and would therefore further contribute to the 
research area and body of knowledge. Another recommendation for future 
studies is to combine the observations with the interviews to investigate if the 
perceived usefulness is in line with what was observed, that is, pre-observation 
followed by interviews and concluded by another round of observations. 
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