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MIDDLE SCHOOL STUDENTS’ EXPERIENCES AND
PERCEPTIONS ABOUT FLIPPED CLASSROOM APPLICATIONS
USED IN GEOMETRY LESSONS
Nuray CAKIROGLU, Mutlu PiSKiN TUNC
Abstract: The purpose of the study was to investigate the experiences and perceptions of middle
school students about the flipped classroom applications used in geometry lessons. The research
was designed as a case study. Data were collected through field notes, focus group interviews, and

semi-structured interviews. The sample consisted of 26 eighth-grade students studying in a state
middle school in Turkey. Within the scope of the flipped classroom, lecture videos and summaries,

multimedia activities, and exercises were sent to the students through the Education Information
Network (EIN) lesson module. The results indicated that students could control their learning at
their pace and the lesson module were generally comprehensible. Moreover, the in-class activities
enabled students to learn mathematics in a meaningful and in-depth manner. There was enough
time for the application and implementation of classroom tasks. Furthermore, students learned
better by getting support from their friends in the group, the interaction between student-student
and student-teacher improved, and they were actively involved in the lessons. Additionally,
students' bias towards mathematics decreased.

Key words: Flipped classroom, hybrid educational models, education information network,
mathematics education.

1. Introduction

It becomes inevitable to modify to human needs in today’s world due to the developing technologies,
scientific studies, and growing population. Unfortunately, utilizing traditional models and strategies in
education systems does not manage to satisfy such needs effectively (Aydin, 2016; Bilyalova,
Salimova, & Zelenina, 2019). Traditional learning has been found to limit students, teachers, the
variety of classroom environment, current materials, and techniques (Kharat, Joshi, Badadhe,
Jejurikar, & Dharmadhikari, 2015). Further, it is known that in the traditional education system, there
is a lack of time for classroom tasks due to excessive lesson contents (Kiilek¢i, 2013). In the
traditional education system, there are also negative comments such that homework may cause
tiredness among students, it is difficult to check whether students’ study efficiently or not (Kapikiran
& Kiran, 1999) and homework are done in an atmosphere in which students cannot ask their questions
to the teachers (Talbert, 2012). Prensky (2001) emphasized that it was meaningless to educate today’s
students growing with technology in the same way as previous generations. Moreover, it is difficult to
keep up with the times if technological opportunities are not integrated into the educational field (Ally,
2009; Bilyalova et al., 2019). Drucker (1994) stated that the biggest change with technology will be in
the structure, content, meaning and importance of the information for societies. In today's world,
digital technology is not only a tool, but also a way of life that opens new possibilities, such as
studying at any time that is convenient for you and continuing your education (Bilyalova et al., 2019).
In this sense, while the digital revolution transforms societies, it restructures education systems and
eliminates certain controversial doctrines (Toffler, 1996). Moreover, this transformation brings about a
radical paradigm change in global learning systems, bringing to light the necessity of questioning and
updating the designed learning and teaching environments, teacher and student roles, and educational
tools used (Kuhn, 2003; Prashar, 2015). In this context, by targeting to bring a different dimension to
the traditional education system, it becomes increasingly significant to integrate flipped classroom
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model, regarded as an interchange between homework and lecture, into education (Abeysekera &
Dawson, 2014).

Covid-19 virus, which arose in China in December 2019 and has prevailed all over the world since
then, has not only affected the healthcare field but also the educational field. In order to decelerate
infection speed and spread of Covid-19 virus, to reduce the deaths that may occur, and to gain time for
treatment studies, face to face education was suspended in many countries around the world, or hybrid
educational models in which face-to-face education and distance education were carried out together
began to be used (Yamamoto & Altun, 2020). In this context, it becomes more and more substantial to
apply most appropriately face-to-face training and online learning opportunities together through
different models such as flipped classroom model (OECD, 2020). Flipped classroom model allows
students to practice and collaborate more in the classroom, and it eliminates the “knowledge transfer”
role of the teacher in traditional education by replacing the place and the time of lecture with
homework (Abeysekera & Dawson, 2014). With this model, since students learn the subject at home,
more time is allocated for individual and group studies, problem-solving activities, and exercises in the
classroom (Seaman & Gaines, 2013). Further, conducted studies showed that when the students took
part in their learning processes, not only their success and learning performances increased but also
their interests in peer learning processes (Huang, Fan, Hu, & Feng, 2020; Akey, 2006; Fredricks,
2011; Marzano, 2013).

When the previous studies were examined, it was determined that the students could not understand or
misunderstand some geometric concepts because geometric concepts are abstract, contain assumptions
and the properties of the concepts are difficult to visualize in mind (Olkun, Celebi, Fidan, Engin, &
Gokgiin, 2014). Furthermore, studies revealed that many formulas, properties of geometric shapes, and
rules were memorized to students in geometry teaching, therefore students could not realize the
relationship between the concepts in geometry and the functional aspect of geometry (Olkun &
Aydogdu, 2003). Yurniwati and Utomo (2020) aimed to design a learning model to help students
develop their higher order thinking skills in geometry. It was a literature review study focused on
relevant articles and books. The sources were examined to develop a practical learning model. The
findings indicated that problem-based learning in a flipped classroom model improved students’
higher order thinking skill. Additionally, the flipped classroom model allowed students to improve
their self-directed learning and collaboration. Correspondingly, Bregmann & Sams (2012) stated that
with flipped classroom applications, more time could be devoted to in-class activities and problem-
solving, and the necessary environment was created for students to think, ask questions, and make
comparisons. According to a recent comprehensive meta-analysis by Strelan, Osborne and Palmer
(2020) flipped classroom model had a moderately positive effect on student performance. Regardless
of discipline, the flipped classroom was found to be more effective than traditional teaching in this
meta-analysis. The flipped classroom model can only be implemented effectively if teachers carefully
plan their teaching materials both in-class and out-of-class. However, there has been little emphasis on
how to design in-class and out-of-class sessions in the flipped classroom model and students’
experiences in the in-class and out-of-class sessions. Moreover, most of the research on the flipped
classroom model were performed in disciplines other than geometry teaching and with students in
secondary or higher education. In this context, the aim of this study was to examine the experiences
and perceptions of the students regarding the flipped classroom applications applied in the 8th-grade
geometry class.

2. Flipped Classroom Model

Flipped classroom is described as devoting more time for material usage in classroom by moving
lecturing process out of classroom through videos, that is, the shifting between in-class training and
homework (Bregmann & Sams, 2012; Gaughan, 2014). According to Mok (2014), flipped classroom
model means to take the teaching, in which students are inactive, out of classroom through videos and
to spend classroom hours with a learning process in which students are active. Similarly, Jacot, Noren
and Berge (2014) regarded flipped classroom as performing of a narrative education out-of-class and
performing of the activities in classroom under the guidance of the teacher. On the other hand, Lage,
Platt, & Treglia (2000) described it to be a perspective in which lecturing takes place out of classroom
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via videos or other resources in the light of a notion that the learning responsibility belongs to learners
and active learning is carried out through classroom activities. The flipped classroom model enables
students to learn without time and place limitations. In addition, it provides the opportunity to get
ready for the activities to be done in the classroom by building their own knowledge outside the
school. It is also aimed to eliminate note-taking monotony of the student in classroom and to get full
efficiency from teachers in applications (Toto & Nguyen, 2009). The flipped classroom model allows
students to do more problem-solving activities individually or with a group on subjects that they
explore on their own in a classroom setting (Yurniwati & Utomo, 2020). Moreover, it allows
concentrating on issues that many students face in the self-learning process and gives opportunity to a
teacher to give one-on-one attention to each learner (Seaman & Gaines, 2013). The advantages of
flipped classroom model for both teachers and learners can be sorted as follows:

v' Tt enables students to attend the lessons even if they could not go to school because of various
reasons such as social occasions or illness (Bregmann & Sams, 2012; Johnson, 2013; Talbert,
2012).

v’ It eliminates unnecessary time consumption for the subjects that students can learn easily on
their own and instead of this, they can repeat the subjects that they hardly learn as many times
as they need (Enfield, 2013; Morgan, 2014).

v’ It provides students with an opportunity to take responsibility and to gain self-knowledge. It
also enables students to gain a skill through which they can apply knowledge that they learned
to real life conditions (Enfield, 2013; Fulton, 2012; Talbert, 2012).

v" Independent of the place and time, it helps students to learn in accordance with their individual
learning pace during the non-class period (Bregmann & Sams, 2012; Bishop & Verleger,
2013; Davies, Dean, & Ball, 2013).

v" Flipped classroom model, based on constructivist learning approach, increases students’
participation and interests to the course by means of student-centred learning (Aksoy, 2020;
Cevikbas, 2018; Fulton, 2012; Huang et al., 2020; Herreid & Schiller, 2013; Ozdemir, 2016;
Talan & Giilsegen, 2019; Tekin, 2018).

v’ 1t facilitates classroom management, as it offers one to one or small group study opportunities
to teachers (Abirami & Kiruthiga, 2018; Bregmann & Sams, 2012).

v It contributes to develop and efficient and creative time management in classroom and to
increase communication between teacher- student and student- student (Bregmann & Sams,
2012; Fulton, 2012; Tekin, 2018).

v' It helps teachers to do more activities instead of teaching something in classroom and
therefore they can focus on students’ learning processes (Rutkowski & Moscinska, 2013).

v By offering learning experience, peer learning and teacher guidance, it makes possible to run
active learning and individual learning together (Bishop & Verleger, 2013).

v It leads students to present their knowledge and skills during the activities conducted in
classroom (Foust, 2012).

v Students do their homework in the classroom so that teachers can easily recognize students’
learning difficulties and their learning styles (Fulton, 2012).

There are also some disadvantages of flipped classroom model besides its advantages. One of its
common disadvantages may be regarded as the lack of technological devices that are needed for its
application and technological faults (Aksoy, 2020; Arslan, 2020; Giig, 2017; Long, Logan, Cummins,
& Waugh, 2016; Nielsen, 2012; Ozdemir M. C., 2019) Another disadvantage of this model is to give
extra responsibility to the students (Arnold, 2014; Ozdemir M. C., 2019; Giig, 2017). This
disadvantage shows itself in the possible inconsistency between students’ learning habits and the
learning style of flipped classroom embedded technology. That is, in contrast to those preferring to
keep their own learning under control, other students may need extra assistance as they cannot manage
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their own time and studies (Arnold, 2014). To sum up, when the previous studies were investigated, it
could be understood that its advantages predominated over its disadvantages.

In this context, the purpose of the study was to investigate the experiences and perceptions of the
students regarding flipped classroom applications applied in 8th-grade geometry class. The research
problem was: “What are the students’ experiences and perceptions related to flipped classroom
applications used in the teaching of “Triangles” and “Congruence and Similarity” concepts?”

3. Method
3. 1. Research Design and Procedure

A case study design was used in this study that aimed to investigate the experiences and perceptions of
the middle school students regarding flipped classroom applications applied in the 8th-grade geometry
class. In the case study designs researchers work through and examine thoroughly one or several cases
in a certain limited time by using different data collection tools (visual or audial materials, report,
document, observation, interview) and collect in-depth information and describe a situation by
revealing themes (Creswell & Poth, 2016).

Based on the literature review, it was decided to send lecture videos, multimedia activities and
exercises that were suitable for learning outcomes within the context of flipped classroom on EIN-
Educational Information Network. EIN is an online social education platform designed in Turkey to
use effective materials via technological devices during the education period and it contains proper,
reliable, and checked e-contents that are eligible for different learning grades (Ministry of National
Education [MNE], 2020). Besides the rich content and visual materials of EIN; it is very useful for
research because it enables to follow up students’ participation in the studies from the study reports.
Moreover, the education platform allows students to follow the homework and exercises sent by the
researcher instantly on the calendar, to do the work on time, to work on any subject at any time and to
continue learning both at school and outside of school.

“Triangles Readiness Test” was applied to students at the beginning of the week on which application
would start. The test was prepared by using the questions in the statewide exams at the middle school
level in Turkey. Firstly, all the mathematics questions, between the years 1998-2018, were reviewed.
Secondly, the questions belonging to the “Geometry” and “Measurement” learning areas were
determined. Thirdly, from the 56 questions determined, 20 multiple-choice questions including the
concepts that form the basis of the “Triangles” and “Congruence and Similarity” sub-learning areas
were selected. Angles, polygons, and area were all included in this test. 40 minutes was allowed for
students to complete the test. This test was only conducted to create the groups and to determine the
students who participate the semi-structured interviews. Five heterogeneous groups were created
consisting of 4 quintets and 1 sextet according to the results of readiness test performed. These groups
worked together in all studies performed throughout the application. Six students from different
groups and levels were chosen according to the readiness levels and to their ability to reflect their
opinions clear and intelligibly. Individual semi-structured interviews were conducted with these six
students before and after the study. All the students involved in the research group benefited from
flipped classroom applications and the resources on EIN lesson module. The members of the research
groups did not change and worked together in all activities performed throughout the application. The
study process was determined as 27 lessons that were normally allocated for “Triangles” and
“Congruence and Similarity” contents in the curriculum. During the six-week application period,
group meetings were held with all students in the study groups in the last lesson of each week. In these
meetings, focus group interviews were conducted with the five research groups separately.

3. 2. Participants

The sample of the study consisted of 8th-grade middle school students studying in a state middle
school where one of the researchers was a mathematics teacher. Twenty-six students totally took part
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in the study; 16 of them were female and 10 of them were male. These students participated in the
research based on voluntariness with convenience sampling method which is one of the purposeful
sampling methods. In convenience sampling method, nearby and accessible participants are chosen in
order to accelerate and ease the study (Yildinm & Simsek, 2018). Instead of their names, students
were coded as S1, S2 before the study according to the classroom list. Six students who would be
invited to the interviews were chosen by means of maximum variation sampling according to their
‘Triangles Readiness Test’ scores and voluntary basis. According to the scores of the readiness test, S8
and S12 stood for good; S3 and S7 stood for average; S16 and S21 stood for weak students. In the
study, while students’ experiences were obtained from observations of the five heterogeneous groups
consisted of 26 students; students’ opinions were obtained from semi-structured interviews conducted
with the six students and focus group interviews conducted with all the students. The heterogeneous
groups created and the groups including students with whom semi-structured interviews were
performed are shown on Table 1.

Table 1. Groups formed according to Triangles Readiness Test

Group Number | Students in the groups Students interviewed
Group 1 S6, S9, S12, S17, S19 S12

Group 2 S5, S8, S10, S14, S21, S25, S8, S21
Group 3 S2, 83, S18, S23, S26 S3

Group 4 S4, S13, S16, S20, S24 S16

Group 5 S1, 87, S11, S15, S22 S7

3. 3. Data Collection Tools
3.3.1. Observations

During the application, observations were done in the classroom to figure out students’ experiences
with flipped classroom applications. Throughout six weeks, one of the researchers taking part as a
teacher in every stage of the process observed all the students involved in working group for 27 lesson
hours. The researcher took field notes after each lesson. The researcher tried to reveal the difficulties
encountered during the application and the effectiveness of the teaching with the notes she took.
During the application, concepts thought in the lesson, definitions, rules, explanations, important
points, students’ questions, and unclear points were recorded with notes by the researcher. This field
notes helped researchers to find out general situation of the classroom atmosphere.

3.3.2. Interviews

Throughout six weeks, focus group interviews were performed with all the students taking part in the
research groups at the last lesson of each week. Each of the five research groups was interviewed
separately. Researcher asked students ‘What do you think about the lesson of this week?’ during the
interviews and requested students to evaluate the teaching process of the related week. The interviews
lasted between 10 and 15 minutes. Students’ answers were recorded. Additionally, two semi-
structured interviews, as one pre-research interview and one post-research interview, were conducted
with the six students (S12, S8, S21, S3, S16, S7) to determine students’ opinions. The questions in the
interview forms were given special attention to ensure that they were clear and instruction-free. Until
implementing flipped classroom applications, pre-research interviews were performed to determine
the general opinions of the students. During the pre-research interview, students were asked how they
prepared for targeted subjects at home before coming to math class, as well as which sources, they
used. The interviews were about 10 minutes long. Post-research interviews were conducted after
“Triangles” and “Congruence and Similarity” subjects had been taught via flipped classroom
applications. The questions in the post-research interview were mostly aimed to reveal students’
perceptions about flipped classroom applications. In the post-research interview, students were asked
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what they think about the flipped classroom applications, what the advantages and disadvantages of
the applications were about out-of-class and in-class processes, and how they were feeling during the
flipped classroom application. The interviews lasted between about 20 and 25 minutes. All the
interviews were held in a quiet place to enable students to express themselves comfortably. Short notes
were taken, and interviews were recorded to make the data collected from interviews more reliable.

3. 4. The Process of Flipped Classroom Instruction

Within the research, a detailed plan related to activities and studies carried out with working group
during the process was prepared. It was preferred to conduct out-of-class activities, which were the
part of flipped classroom applications performed at home, on EIN module. Activities performed
weekly out of class were sent to students via EIN lesson module. These activities are given on Table 2.
Students completed videos, multimedia activities, exercises, summaries, and quizzes sent via EIN
lesson module before each lesson.

Table 2. Assignments sent to students via EIN lesson module

Content Type

Week 1 Angle bisector of a triangle Lecture video
Median of a triangle Lecture video
Height of a triangle Lecture video
Drawing the height of a triangle Activity
Examining the angle bisector, median and height of a Activity
triangle
Angle bisector, median and height of a triangle Exercise
Angle bisector, median and height of a triangle Summary
Angle bisector, median and height of a triangle Quiz — 10 questions

Week 2 Triangle Inequality Lecture video
Triangle Inequality Activity

Week 3 The relationship between angles and sides of a triangle | Lecture video
Determining the relationship between angles and sides | Activity
of a triangle

Week 4 Drawing a triangle Lecture video
The triangle inequality theorem and drawing a triangle | Exercise
The triangle inequality theorem and drawing a triangle | Quiz — 10 questions
The triangle inequality theorem and drawing a triangle | Summary

Week 5 Pythagorean theorem Lecture video
Proof of the Pythagorean theorem Activity
Finding the distance between two points in the Lecture video
coordinate plane
Right-angled triangle and Pythagorean theorem Summary
Right-angled triangle and Pythagorean theorem Exercise
Right-angled triangle and Pythagorean theorem Quiz — 10 questions
Congruent polygons and triangles Lecture video
Finding congruent polygons and triangles Activity

Week 6 Similar polygons Lecture video
Similarity in triangles Lecture video
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Finding similar triangles and polygons Activity
Congruence and similarity Exercise
Congruence and similarity Summary
Congruence and similarity Quiz — 10 questions

Worksheets and activity papers were developed for students who would arrive at school after
completing their assignments at home. Every week, at the start of the class, students were asked
questions about the concepts covered that week in order to remind them about what they learned at
home and to correct any gaps in their knowledge. Activity papers were also used. Activity papers were
designed to help students determine how well they learned the learning outcomes in flipped classroom
applications and to correct any skipped or mislearned content. They were used to allow students to
take an active role in the classroom, engage with one another and their teachers, and construct the
knowledge they had learned. Additionally, worksheets were designed to reinforce what students
learned out-of-class and in-class processes. They were made up of open-ended questions in order to
better observe how students apply their knowledge. Literature and course books provided by MNE to
students were taken as references when the activity papers and worksheets were prepared (Boge &
Akilli, 2019; Sercifeli & Atmaz, 2019; Sataf, 2009). Activity papers and worksheets prepared by the
researchers were put into final form by conferring on two mathematics teachers. The in-class activities
are given on Table 3.

Table 3. The in-class activities

Activity

Time

Week 1

Drawings of angle bisector, median, and height of various
triangles were performed in the activity paper.

The worksheets about angle bisector, median and height of a
triangle were distributed, and students were asked to work in
groups to answer the questions.

One lesson hour

One lesson hour

Week 2

The groups were given sticks of various lengths and asked to

build the triangles on the "Building Triangles" activity paper

and discuss which triangles they were able to form and which
they were unable to form.

“Triangle Inequality” worksheets were distributed to each
student and they were asked to answer the questions
individually, and to get support from their groupmates if they
had any difficulties.

Two lesson hours

Three lesson
hours

Week 3

Protractors and rulers were distributed to the students
individually and asked to measure the angles and sides of the
various triangles given in the activity paper.

The worksheets about the relationship between angles and
sides of a triangle were disturbed to each student and they
were asked to answer the questions individually, and to get
support from their groupmates if they had any difficulties.

Two lesson hours

Three lesson
hours

Week 4

Compasses, rulers, and protractors were distributed to the
students individually and asked to draw the triangles given the
measurements in the activity paper.

The students were asked to create a concept map to
summarize the subject of "Drawing a Triangle".

Four lesson hours

One lesson hour
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Week 5 The activity papers about proofs of The Pythagorean Theorem | Two lesson hours
(Euclid's Proof, Bhaskara's Proof, Garfield’s Proof) were
performed in groups.

The worksheets about “The Pythagorean Theorem” were One lesson hour
disturbed to each student and they were asked to answer the
questions individually, and to get support from their
groupmates if they had any difficulties.

“Congruent triangles” and “Congruent polygons” worksheets | Two lesson hours
were answered in groups.
Week 6 Tangram sets were distributed to the students individually and | Two lesson hours
ask to perform the tasks about similar polygons.

The activity papers about similar triangles were performed in
groups. Two lesson hours

The worksheets about “Congruence and Similarity” were
disturbed to each student and they were asked to answer the One lesson hour
questions individually, and to get support from their
groupmates if they had any difficulties.

3. 5. Data Analysis

In the current study, the data obtained from observations of the researcher, focus group interviews and
semi-structured interviews were analyzed by utilizing content analysis method. The primary goal of
content analysis is to identify patterns and relationships that can help in the clarification of the data
collected. (Patton, 2002; Yildinm & Simsek, 2018). At first, audio recordings of interviews were
transcribed into written documents. Then, data obtained during the in-class process (observations of
researcher, focus group interviews) and semi-structured interviews were read and coded repeatedly,
and themes were obtained within the framework of flipped classroom applications. Afterwards, the
relationships and differences between the themes obtained by classification were determined. Themes
with similar meanings were combined and tried to get clearer results. Finally, the data obtained were
interpreted and explained. The Figure 1 includes the master coding list used in the data analysis. In
qualitative research, it is critical to maintain credibility (internal validity) (Merriam, 2015).
Researchers critically questioned themselves and the research process and checked whether the
findings and results they obtained reflected the reality (Yildinm & Simsek 2018). It was intended to
compare, check, and approve the findings obtained using multiple data collection methods and
instruments (observations of researcher, focus group and semi-structured interviews). In addition,
some of the data obtained from the research were analyzed by a mathematics teacher as the second
coder. Whether the data were consistent among the second coder and the researchers was examined.
Rich and detailed definitions made to increase the level of transferability of the research findings to
different situations (Merriam, 2015). Furthermore, the research group and data collection process were
explained in detail. Additionally, research findings were expressed clearly and in detail, supported by
direct statements.

4. Results

According to the analysis of data, experiences and perceptions of the middle school students regarding
the flipped classroom model applied in the geometry class were classified under some major
categories and subcategories. The participants’ experiences and perceptions are summarized for a clear
explanation (See Figure 1).
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Figure 1. A summary for middle school students’ experiences and perceptions about the flipped
classroom model

4. 1. Findings Regarding Middle School Students’ Experiences and Perceptions about Out-Of-
Class Process

4.1.1. Advantages of The Flipped Classroom Model

From the first week to the last week of the flipped classroom applications, all students completed the
lecture videos, activities, exercises, summaries, and quizzes sent to them via EIN (except the similar
polygons lecture video). From the answers given by the students to the questions, which were asked at
the beginning of the lesson to remind students what they learned at home and correct their incomplete
learning, it could be interpreted that the contents in the EIN module were generally comprehensible. In
other words, the students got ready for the lesson and understood the subject. For instance, in the focus
group interview S8 said: “I carefully watch the videos in EIN and take notes so that I can answer the
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questions you ask when starting the lesson. This is the first time I get ready for math class.” It was
noticed that the assignments sent to the students via the lesson module were generally sufficient for the
students to comprehend the subject. The active participation of students in the activities and practices
in the classroom also supports this claim. Moreover, the statements of the students in the post-research
interviews were in the same direction. For example, S3 stated: “The subject we will learn is already
explained in EIN in a way that we can understand. In this way, | was able to reinforce it more quickly
when I returned to school.” In the out-of-class process of flipped classroom applications, students had
the opportunity to repeat as many times as they wanted at any time and place. In the post-research
interview, all the students mentioned this advantage of flipped classroom applications. To illustrate, S7
said: “I was able to listen to the subject whenever I wanted from the lesson module, there were several
videos, and I could understand the subjects well.” In a similar way, in the focus group interview S11
stated: “It is better for me to learn the subject from the lesson module. I stop where I do not understand
and listen again. When the subject was taught in class, we did not have such a chance.” The lesson
module enabled them to repeat the subject as much as they want at their own pace before they came to
school.

In the sixth week, the lecture video for "Similar Polygons" could not be completed due to
technological system problems, although students tried many times. However, many of the students
stated that they watched videos about "Similar polygons" on YouTube in order not to get behind in the
lesson. For example, in the post-research interview S8 said: “When I could not watch the similarity
video on EIN, I watched it on YouTube. I did not want to get behind in the activities we did in the
classroom.” This situation revealed that in the flipped classroom applications, students took
responsibility and controlled their own learning by using technology. On the other hand, in the pre-
research interview, most of the students stated that they did not make any preparations regarding the
subject they would learn before coming to the classroom. Students commonly reported that they used
textbooks, test books, and the YouTube platform to complete or repeat their incomplete learning after
learning the subject at school. Similarly, S3 expressed: “No, I'm not getting ready for the class. I look
at lecture books after studying the topic in school, and I occasionally watch lecture videos on
YouTube.”

4.1.2. Disadvantages of The Flipped Classroom Model

However, in some weeks, it was seen that the videos and activities in the EIN lesson module were
insufficient to fully comprehend the subject. For example, in the second week, although the students
knew the rules about the triangle inequality, they struggled to apply the procedures in the triangle
inequality activity in the classroom. To illustrate, in the focus group interview S10 stated: "There were
more exercises in EIN about the angle bisector, median and height of a triangle. There are only two for
this topic, I watched but did not quite understand. I could understand it when we did in class." In
addition, there were technological problems in some weeks. For example, in the sixth week, the
lecture video for "Similar Polygons" could not be completed due to technological system problems,
although students tried many times. This situation could be seen as a disadvantage of flipped
classroom applications due to technological problems. In addition, some students stated that they had
difficulty in carrying out the assignments given in the lesson module because they did not have
computers at home, or their internet access was limited. For example, in the focus group meeting S5
stated: "I do my work in EIN by using the cell phone, but it is difficult for me because the screen is
small." It could be said that one of the disadvantages of the flipped classroom model was the
difficulties in accessing technological tools.

4. 2. Findings Regarding Middle School Students’ Experiences and Perceptions about In-Class
Process

4.2.1. Contributions of The Flipped Classroom Model to Learning Process

While designing the activities in the classroom, activities allowed students to discover the rules about
the subject themselves were tried to be prepared. Students, who came prepared for the subjects with
the help of the EIN lesson module, had the opportunity to practice with activities in the classroom.
Since students learned the subject at home with flipped classroom model, the time allocated for
activities and practices in the classroom was more than the traditional method. For instance, the
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activities in the third and fourth weeks generally include drawing and constructing triangles using
compasses, rulers and protractors. It was observed that the students had difficulties in using these
drawing tools. Although the mathematics curriculum includes activities related to construction of
geometric shapes, it was understood from the students' expressions that teachers did not give much
time for construction activities in their lessons. For instance, in the focus group interview of the third
week, S7 said; “We never used to draw using compasses and rulers before. I did not know how to use
compasses, | learned through these activities.” and S9 stated; “We had teachers who told us to buy
compasses, rulers and protractors before, but we did not use them. I had a lot of fun drawing with
them.” One of the reasons for this situation may be the loss of time while drawing, and therefore the
concerns of teachers about not able to finish all of the topics in the curriculum. However, in the flipped
classroom, there was enough time for the application and implementation of classroom tasks. In this
way, many activities were done with students about triangle drawing. In other words, it was seen that
the time allocated for activities to be carried out in the classroom was much due to the students
learning the subject at home. Similarly, in the focus group interview of another week, S23 stated; “In
the past, only the subjects were taught in the classroom. Now we do everything ourselves in the class.
We do both activities and solve questions. There is enough time for all.” Correspondingly, in the post-
research interview S16 said: “We always thought math was as difficult, but I learned best by doing it,
seeing it, and not hurrying. We can even say that I taught myself.” In the activities within the scope of
flipped classroom model, the teacher was a guide to the students, not directly transmitting the
information. This situation supported students' meaningful and permanent learning. For example, in
the post-research interview, S3 said; “When I cannot solve a problem, it is better for me that you give
clues rather than solve it. In this way, I try to solve the problem myself, and I never forget how it is
solved.” Furthermore, the in-class activities enabled students to learn mathematics in a meaningful and
in-depth manner by encouraging them to structure the knowledge themselves. In a similar manner, in
the post-research interview S12 expressed: “We memorized math formulas before, but there was
evidence in the activities. Why does a squared plus b squared equal ¢ squared in a right-angled
triangle? We showed this by proving. Therefore, we do not need to memorize something.”

The data analysis revealed that students learned better by getting support from their friends in the
group. For instance, in the focus group interview S20 stated; “I would not ask anyone where I did not
understand before. Now, I can ask my friends and sometimes I understand better when they tell.” It
was noticed that the activities and practices carried out as group work encouraged students to take
more responsibility for their learning and learned cooperatively. In addition, it was noticed that they
asked questions to their groupmates before their teachers when they could not do during the activity
and solved problems by helping each other. In this case, it could be said that the flipped classroom
applications increased student-student interaction. For example, in the focus group interview S13 said;
“It is fun to draw, but sometimes I do not know how to draw. When I could not draw, I got help from
my friends and you. The lessons are going well, and I can ask every question I want." Flipped
classroom practices not only increased student-student interaction but also increased student-teacher
interaction. Because, in this model, the teacher was a guide in implementing the activities, not
transmitting the information. Additionally, in the flipped classroom applications, homework was done
in an atmosphere in which students can ask their questions to the teachers.

4.2.2. Contributions of The Flipped Classroom Model to Students’ Feelings and Attitudes

In all the activities carried out in the classroom, group work, which is one of the most suitable teaching
methods for the flipped classroom model, was applied. In this way, it was observed that students with
low mathematics achievement increased their self-confidence by supporting the group and made more
effort to participate in the activities. To illustrate, in the post-research interview S7 said; “Before, 1
could not ask my friends things I did not understand; now I am easily asking. They also ask me, and I
like it very much when I can answer. I wish we did group work in other lessons.” In addition, the
students mentioned that they were satisfied with the activities and practices carried out in the
classroom with group work. Moreover, students stated that group work helped them to be socially
more comfortable in the classroom.

In the first weeks, it was observed that the students were anxious because the flipped classroom model
was a new method for students and their prejudices about mathematics lessons had been ongoing for
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years. In the following weeks, it was seen that the students were very interested in the activities and
applications in the classroom, thus their prejudices against the mathematics lesson began to be broken.
It was observed that the students who were prepared for the lesson were more interested in the lesson.
Moreover, the considerable number of activities and practices carried out in the classroom and the
active participation of students in this process changed their negative thoughts towards mathematics
lesson and increased their interest in the lesson. The expressions of S5 and S12 support the claims. For
instance, in the focus group interview S5 stated; "I was bored when the teacher lectured on the board, I
did not want to listen. Now, I did it all myself in this lesson. The lesson was very good." and in the
post-research interview S12 said; “I had a lot of fun. I never liked math class before. I wish we always
do activities like this.” As seen in the quotes even the students who stated that they did not like the
mathematics lesson participated in the activities with great enthusiasm. For example, in the focus
group interview S6 expressed; “Before, I could not follow the lesson at all. I was very bored, the
teacher was telling and solving questions on the board, but now I am participating.” and in the post-
research interview S3 said; “I have been following the studies from EIN at the weekend, wondering
what we will do this week. The lessons are very fun. I never thought I would wait for the math class to
come.” Moreover, it was observed that students, who came ready and willing to the lesson, actively
participated in the lesson, and the fear of doing mistakes and not able to do decreased in the following
weeks. Furthermore, it was noticed that the students could easily express themselves and participate in
the activities. For instance, S7 said; “It was the first time | taught math with fun and understanding. I
was also surprised that I was able to do it.” The researcher also noticed this situation during the
activities carried out in the classroom.

5. Discussion

The purpose of the study was to investigate the experiences and perceptions of the middle school
students about the flipped classroom applications used in the teaching of "Triangles" and "Congruence
and Similarity" contents. Within the scope of flipped classroom applications, the students came to the
school by learning the subjects outside the classroom through the EIN lesson module. It was
concluded that students could take responsibility for their own learning since they could repeat as
many times as they want wherever they want. Bregmann & Sams (2012) stated that one of the
important advantages of the flipped classroom model was the opportunity to stop, undo and repeat.
Similarly, Giig (2017) stated that students would be more successful when they could feel cognitively
and physically ready, and when they could plan their study according to their individual pace.
Moreover, studies emphasized that it was essential for students to be able to control their individual
studies and learning by taking notes outside of the classroom (Bregmann & Sams, 2012; Honeycutt,
2016; Yurniwati & Utomo, 2020).

According to the findings, the students generally had positive views towards the flipped classroom
model. Moreover, students defined the flipped classroom model as an enjoyable method that increased
the permanence of learning and facilitated learning. In a similar way, it was seen that the flipped
classroom activities supported students' meaningful and permanent learning. Studies in the literature
indicated that flipped classroom practices increased the permanence of learning (Giig, 2017; Ozdemir,
2016), facilitated learning (Huang et al., 2020; Mok, 2014; Strelan et al., 2020; Turan & Goktas,
2015), and these practices were enjoyable for students (Fulton, 2012; Gii¢, 2017; Tekin, 2018).
Similarly, there were many studies in the literature in which students had positive opinions about the
flipped classroom model (Bulut, 2019; Davies et al., 2013; Findlay-Thompson & Mombourquette,
2014; Murphree, 2014; Musib, 2014; Pierce & Fox, 2012; Roach, 2014). Contrary to these results,
Johnson & Renner (2012), in their study comparing the flipped classroom model with the traditional
method, argued that students had negative views about the flipped classroom model. In a similar way,
in the first weeks of the current study, it was observed that the students were anxious. The reason for
this might be that the flipped classroom practice was a new method for students and their prejudices
about mathematics lessons had been ongoing for years. But, in the following weeks, it was seen that
the students were very interested in the activities and applications in the classroom, thus their
prejudices against the mathematics lesson began to be broken.
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In addition, the results of the study indicated that since the students came ready for the lesson, the time
allocated for the problem-solving activities and practices in the lesson was sufficient, and accordingly,
the participation and interest of the students in the lesson increased. Similarly, Seaman & Gaines
(2013) argued that with flipped classroom model, since students learned the subject at home, more
time was allocated for individual and group studies, problem-solving activities, and exercises in the
classroom. Furthermore, results showed that the flipped classroom applications increased student-
student interaction and student-teacher interaction. The reason might be that the activities and
practices carried out as group work encouraged students to ask questions to groupmates and the
teacher, helped them to be socially more comfortable, and learned cooperatively. Correspondingly,
Abeysekera and Dawson (2014) suggested that flipped classroom model allowed students to practice
and collaborate more in the classroom, and it eliminated the “knowledge transfer” role of the teacher
in traditional education by replacing the place and the time of lecture with homework. Moreover, the
flipped classroom model transformed students to primary actors in the classroom, as well as
emphasized “learning as the center”, and had beneficial effects on teaching (Huang et al., 2020). On
the other hand, the results of the study showed that the disadvantages of the flipped classroom model
were technological problems caused by the EIN lesson module and the problems students experience
while logging into the system from their phone or tablet. Similarly, Arslan (2020) observed that
internet access and network connection were difficulties for students in the flipped classroom model.
Moreover, in some weeks, students criticized the insufficient content presented in the EIN lesson
module. Similar results about disadvantages of the flipped classroom applications were obtained by
the research studies (Cakir, 2017; Giig, 2017; Turan, 2015).

In conclusion, the findings of this study revealed that the flipped-classroom applications in geometry
instruction had various advantages, despite some disadvantages in the out-of-class process. Moreover,
the findings indicated that the flipped classroom applications had noticeable contributions to students'
learnings, motivation, and attitudes during the in-class process. Regarding the positive outcomes of the
flipped classroom model on students' experiences and perceptions, it could be suggested that the
model should be used and popularized by other teachers in mathematics lessons. It is important to note
that the flipped classroom model can only be implemented effectively if teachers carefully plan their
teaching materials both in-class and out-of-class processes. This research is supposed to be a good
example of how flipped-classroom model can be used in-class and out-of-class processes of geometry
instruction.
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