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Abstract. In today's advanced technological era, the online-based flipped classroom 

learning model can overcome online learning problems while improving students' 
mathematical writing skills and interest in learning. The study aims to improve 

students' mathematical writing skills and interest in learning with an online-based 
flipped classroom learning model. The type of research is classroom action research 

(PTK) with a postest only one group design. The research subjects were 38 students 
majoring in mathematics education at Bina Bangsa University for the 2019-2020 

academic year in the even semester. There are four stages of PTK which are carried 
out in several cycles, namely the planning stage, implementing actions, observation, 

and reflection.  From the results of this study, it was concluded that the online-based 

flipped classroom model is effective in improving students' mathematical writing 
skills. Furthermore, it is concluded that students' learning experiences after being 

given learning with an online-based flipped classroom model, the majority of which 

are classified as high. 
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Abstrak. Di era teknologi yang semakin maju saat ini, model pembelajaran flipped 

classrom berbasis online dapat mengatasi permasalahan pembelajaran online 
sekaligus meningkatkan kemampuan menulis matematis dan minat belajar siswa. 

Penelitian ini bertujuan untuk meningkatkan keterampilan menulis matematis dan 
minat belajar siswa dengan model pembelajaran flipped classroom berbasis online. 

Jenis penelitian ini adalah penelitian tindakan kelas (PTK) dengan desain postest only 
one group design. Subyek penelitian adalah 38 mahasiswa jurusan pendidikan 

matematika Universitas Bina Bangsa tahun ajaran 2019-2020 semester genap. Ada 
empat tahapan PTK yang dilakukan dalam beberapa siklus, yaitu tahap perencanaan, 

pelaksanaan tindakan, observasi, dan refleksi. Dari hasil penelitian ini disimpulkan 
bahwa model flipped classroom berbasis online efektif dalam meningkatkan 

kemampuan menulis matematis siswa. Selanjutnya disimpulkan bahwa pengalaman 
belajar siswa setelah diberikan pembelajaran dengan model flipped classroom 

berbasis online mayoritas tergolong tinggi. 

Kata Kunci: Menulis Matematika; Minat; Kelas Terbalik.  
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A. Pendahuluan 

Online learning is not a new thing anymore in this era of 2022. Many schools are currently 
deciding to continue using online learning to overcome the spread of Covid-19. At the beginning 

of the spread of Covid-19, all levels of education, from elementary schools to universities, are 

required to conduct online learning (Naserly, 2020). The Minister of Education and Culture of 

Indonesia, Nadiem Makarim, also said that the existence of online learning rules during the 
Covid-19 period requires the world of education, both students and teachers, to continue to 

explore their abilities in learning technology. 

The era of 2022 is the internet era, which means that the internet is an important part 
and cannot be separated from people's lives. Based on the results of previous studies, it is known 

that students still use technology, not for learning, due to the lack of demands from both the 

school and parents (Wayan Ilia Yuda Sukmana & Kadek Suartama, 2018). Furthermore, 
according to (Tsai et al., 2018), it is necessary to provide gradual information to students and 

teachers to be aware of optimally utilizing technology in learning. 

Furthermore, judging from the student learning outcomes, it is known that education in 

Indonesia is still relatively low compared to other Southeast Asian countries, namely judging 
from the results of TIMSS or PISA (Fauziah, 2015). Permendiknas Number 20 of 2006 Content 

Standards are written about one of the objectives in learning mathematics in schools so that 

students have mathematical communication skills Fauziah (2015). Alluding to mathematical 
communication skills, namely a person's ability to convey ideas using mathematical symbols 

and numbers with clear writing rules.  

According to Baroody,  there are five components in communication activities: 
representation (representing), listening, reading, discussing, and writing (Ramadhani et al., 

2021). Mathematical writing is an activity that is inseparable from the learning of mathematics 

and is of great importance as a tool for the metacognitive development of a person Knox (2017). 

A person who can do operations in mathematics with internal representations, and then to get 
the ability to solve mathematical problems up to that level, is inseparable from mathematical 

writing activities. 

Mathematical writing is considered quite difficult for most students. This is in line with 
the results of previous studies, which showed that students' mathematical writing skills are still 

low. (Fauziah, 2015), (Accurso, 2017), dan (Agustiani et al., 2018). The low writing ability of 

students is influenced by many factors, one of which is the interest of students to carry out these 

writing activities in particular and generally the interest of students in following the learning 
process in class. Based on the study's results (Kusuma & Hamidah, 2019) it is known that the 

learning model used dramatically influences the student's learning interest in getting involved 

during the learning process. Furthermore, interest in learning significantly affects learning 
outcomes, especially students' interest in doing writing activities. 

Departing from these problems, the learning process significantly influences students' 

ability to write mathematically and students' interest in carrying out writing activities during the 
learning process in class. So it needs the right learning model to overcome this. One suitable 

model is the flipped classroom learning model. According to (Wayan Ilia Yuda Sukmana & 

Kadek Suartama, 2018) and (Elmaadaway, 2018) flipped classroom learning model, a learning 

process whose teaching strategy is to reduce direct commands but prioritise interaction with 
each other. According to (Vermana & Zuzano, 2018) and (Mirlanda et al., 2020) flipped 

classroom learning leads students to study, read books and look for references at home before 

classroom learning begins.  
In today's advanced technological era, an online-based flipped classroom learning 

model was chosen to overcome online learning problems while improving students' 

mathematical writing skills and interest in learning. In this case, the learning process leads 
students to make small notes around the material before learning so that students get used to 

writing mathematically. Students' interest in learning will also increase because before learning, 

students already have material provisions to make students more confident and willing to 

continue to be involved in the learning process. 
This study aims to improve students' mathematical writing skills and learning interests 
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with an online-based flipped classroom learning model. 

The formulation of the problem in this study is:  

1. Is the online-based flipped classroom model effectively improving students' 
mathematical writing skills?  

2. What is the student's interest in learning after being given learning with an online-based 

flipped classroom model? 

B. Metodologi Penelitian 

The type of research is classroom action research (PTK) with a postest only one group design.  
The research population is students majoring in mathematics education at Bina Bangsa 

University for the 2019-2020 academic year in the even semester. There were 38 students 

sampled in this study who took part in the analytical geometry course. There are four stages of 
PTK which are carried out in several cycles, namely the planning stage, implementing actions, 

observation, and reflection. 

The planning stage is to carry out the preparation of teaching materials for cone slice 

material. The implementation stage is to conduct learning with an online-based flipped 
classroom model via zoom. Before the learning process, students are given learning videos about 

the material and simulations with mathematics software about cone slices and Youtube links 

about the material. In the learning video, there are practice questions that students must do at 
home, so that when the learning starts, there will be a lot of material to discuss. The observation 

stage is to observe the learning process by filling out an observation sheet. The reflection stage 

analyses the observations' results and evaluates the learning process. If the results of the analysis 

and observation of the learning process are still not up to the target of the reflection stage, this 
also makes evaluation points an improvement for the next cycle. 

Instruments for collecting data are questionnaires of learning interests and tests of 

student writing ability made based on their indicators. Questionnaires and tests have been tested 
and validated by experts before so that they have been declared valid and suitable for use. The 

data analysis technique of the students’ math writing skills result in this study is to determine 

the percentage of classical completion of students who have a C+ equivalent grade (grade 65 on 
a scale of 100) upwards on the quiz of each cycle calculated by using the following formula 

(Yuliawati, 2019):  

        
The percentage of classical completion for students’ math writing skills in space 

geometry courses is ≥ 85% of students achieve grades above 65.  

Students’ mathematics interest is analyzed by being classified in the categorization 

table. Study interest poll scores range from 30 to 150. To determine the criteria for measurement 

results are classified based on average, namely: 

 

 

And deviation  

 

The following table shows categorizing using criteria. 
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Table 1. Learning Interest Qualifications 

Score Interval Score Category 

  Very high 

  High 

  Enough 

  Low 

  Very Low 

The resulting data of the student's study interest category has then calculated the 

percentage of classical completion, that is students who have a high or very high learning 

interest after being given learning calculated by using the following formula (Yuliawati, 2019): 

 

 

The percentage of classical completion for student learning interests is ≥ 80% of 

students have a high and very high learning interest after learning. 

C. Hasil Penelitian dan Pembahasan 

The results of this study obtained two cycles, namely in cycle two, they have obtained effective 

results on mathematical writing ability and student interest in learning. Each cycle is carried out 
with three meetings according to the existing course schedule. The results of the student writing 

ability test from each cycle are as follows: 

Table 2. Students’ Math Writing Skills Results Cycle I and II 

Descriptive Statistics 

 N Min Max Mean SD Var 

CycleI  38 51 78 65.87 6.85 46.87 

cycle  38 63 85 73.71 6.96 48.43 

Valid N (listwise) 38      

Table 2 shows that in the second cycle students have shown an average result of good 
mathematical writing ability, above 65. This is because the online-based flipped classroom 

learning model can train students' writing skills with a learning process that leads students to 

often take small notes before learning begins. According to previous research, it is also known 
that the flipped classroom  model can improve students' mathematical thinking skills (Mirlanda 

et al., 2020). According to Vermana & Zuzano (2018) learning process with flipped classroom  

model there is a strategy that gives students problems to be solved first with discussion. This 
discussion process indirectly trains students to argue and write down their arguments.  

Next is the result of processing data on student learning interest questionnaires after 

being given learning with an online-based flipped classroom model. 
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Table 3. Student Learning Interests 

Learning Interest 
Criteria 

Percentage (%) 

Total 
Feelings of 
pleasure 

Attention Interest Student 
engagement 

Very high 5 3 1 4 13 

High 17.5 19 21 24 81.5 

Enough 2 1 1.5 1 5.5 

Low 0 0 0 0 0 

Table 3 shows that most students' interest in learning is relatively high. Students 

admitted that the breadth in finding information on YouTube references and others provides 

comfort in learning. Students also stated that the learning model is interesting because of the 
animation of the material to be understood before learning. According to (Cheng et al., 2019) 

Learning strategies that ensure students learn the material before learning begins are very 

influential in improving students' ability to understand the material. 
The strategy used in the learning process with an online-based flipped classroom model 

is to provide material before learning and direct students to make small notes in the form of 

writing, either material or solving practice questions given. According to K.C. & Ghimire (2020) 

and Guce (2017) Writing activities are one of the many ways that are considered good in 
directing someone to understand the material being taught and inviting students to be directly 

involved in learning. According to Özcan & Eren Gümüş (2019) with the self-confidence that 

students have will give rise to a consistent interest in learning for students throughout the 
learning process. This is also supported by the statement Hari et al. (2018) that a person's interest 

in learning that arises out of confidence in one's ability to fight is shown by the way he presents 

arguments both asking and debunking questions in discussion forums. So that this of course, in 
addition to affecting students' interest in learning, also affects their ability to understand the 

material being delivered. 

In addition, the learning process carried out is via zoom or online. Online learning is an 

interesting learning process for students because students can use technology widely. Briefings 
from lecturers are very important at this time to anticipate students looking for references 

outside the material being discussed. One way is to keep mentioning the student's name every 

time about what is being discussed. This contributes to taking the attention of students to stay 
focused on participating in learning. This is in line with the opinion (Wong et al., 2019) that 

technology has a very positive effect on a person's abilities but must be supervised. 

In the learning process there are two cycles, in the first cycle it was found that many 
students were less involved in discussions and questions and answers. Students also stated that 

it is necessary to deliver more material from lecturers. This is because students are lazy to read 

at home and think the material must be obtained only from the lecturer. So that in the next cycle, 

students are instilled with an understanding that the source of knowledge should not only be 
from lecturers and that students have an obligation to explore their knowledge and curiosity 

online.  

Furthermore, in cycle two, the obstacles in cycle one are overcome by providing 
learning videos in the form of animations from mathematics applications and Youtube links 

about the material. As stated by Ayçiçek & Yelken (2018) that one of the strategies of the flipped 

classroom learning model is to provide learning videos. Students are also welcome to discuss 

via wa group if there are any obstacles in solving the problem. The next step for students is also 
conveyed that students' activeness in asking and discussing before and after learning will be 

assessed in detail. 

The findings in the second cycle are that students are very enthusiastic about discussing 
and very communicative in the question and answer process. Based on the results of the study 
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Sukmana & Suartama (2018) it is also known that flipped classroom learning is able to activate 

students in finding their own teaching materials. Further according to (Akçayır & Akçayır, 
2018) flipped classroom learning indirectly invites students to continue to be involved in 

learning so that it has a good  impact in developing students' ability to understand the teaching 

material. 

Furthermore, the results of student work in writing mathematics are presented, namely 
solving the given problems. 
 

 

 

 

 

 

 

 

Fig. 1. Answer Sheet 

Mathematical writing ability is a communication activity to express ideas, 

understanding, and misconceptions related to mathematics to others using the right 

mathematical language. Figure 1 shows that students are able to show their writing skills in 
solving math problems. The ability to write mahastudents is shown by the way students express 

their ideas in understanding math problems and solving problems using the right mathematical 

language.  It is also in accordance with the opinion Astuti (2018) which states that the ability to 

write mathematically is something that uses activities in writing and the experience of learning 
mathematics. 

D. Kesimpulan 

From the results of this study, it was concluded that the online-based flipped classroom model 

is effective in improving students' mathematical writing skills. Furthermore, it was concluded 

thatstudents' learning experiences after being given learning with an online-based flipped 
classroom model are mostly relatively high. 
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