
 

PROSIDING 
SEMINAR NASIONAL JURUSAN 

MATEMATIKA 2023 
“Transformasi Matematika dan Teknologi Menuju Generasi Matematika 

Unggul untuk Pendidikan Indonesia Maju” 

 
Kamis,  9 November 2023 

Aula lantai 3 Gedung FMIPA 
 
 
 

Penyelenggara : 
 

Jurusan Matematika 
Fakultas Matematika dan Ilmu Pengetahuan Alam 

Universitas Negeri Medan 
 
 

 



 
 
PROSIDING SEMINAR NASIONAL  
JURUSAN MATEMATIKA 2023 
“Transformasi Matematika dan Teknologi Menuju Generasi Matematika Unggul untuk 
Pendidikan Indonesia Maju” 
 
 
Penyelenggara : 
Jurusan Matematika FMIPA - UNIMED 
 
 
PROFIL PENERBIT 
 
Nama Penerbit : 
Lembaga Penerbitan dan Publikasi UNIMED PUBLISHER 
Universitas Negeri Medan. 
 
Layout : 
Team 
Desain Cover: 
Team 
 
Redaksi : 
 
Lembaga Penerbitan dan Publikasi UNIMED PUBLISHER 
Universitas Negeri Medan. 
Jalan Willem Iskandar Pasar V – Kotak Pos Nomor 1589 – Medan 20221 
Telepon/WA 0822 – 6760 – 0400, Email : publisher@unimed.ac.id 
Website : https://publisher.unimed.ac.id 
 
 
 
 
 
 
 
Hak Cipta  2023. Dilindungi oleh Undang – Undang 
Dilarang memperbanyak karya tulis ini dalam bentuk dan dengan cara apapun 
tanpa izin Tim Penulis dan penerbit. 
 
 
 
ISBN : 978-623-5951-32-4 
 978-623-5951-33-1 (EPUB) 
 
 
 
 
 



i 
 

TIM REDAKSI PROSIDING 
SEMINAR NASIONAL JURUSAN MATEMATIKA 

FMIPA UNIVERSITAS NEGERI MEDAN 
 
 

“Transformasi Matematika dan Teknologi Menuju Generasi Matematika Unggul untuk 
Pendidikan Indonesia Maju” 

 
Universitas Negeri Medan, 09 November 2023 

 
 
Pengarah  : Prof. Dr. Fauziyah Harahap, M.Si. 
     Dr. jamalum Purba, M.Si. 
     Dr. Ani Sutiani, M.Si. 
     Dr. Rahmatsyah, M.Si. 
 
Penanggungjawab : Dr. Pardomuan Sitompul, M.Si. 
          
Reviewer  : Dr. Hamidah Nasution, M.Si 

  Dr. Izwita Dewi, M.Pd. 
  Dr. Kms. Muhammad Amin Fauzi, M.Pd. 
  Dr. Hermawan Syahputra, S.Si., M.Si. 
  Dr. Arnita, M.Si. 
  Dr. Mulyono, S.Si., M.Si. 
  Dr. Elmanani Simamora, M.Si. 
  Yulita Molliq Rangkuti, S.Si., M.Sc., Ph.D. 
  Lasker Sinaga, S.Si., M.Si. 

     Nurhasanah Siregar, S.Pd., M.Pd. 
     Said Iskandar Al Idrus, S.Si., M.Si. 
     Sudianto Manullang, S.Si., M.Sc. 
     Didi Febrian, S.Si., M.Sc. 
 
Editor   : Dian Septiana, S.Pd., M.Sc. 

  Dinda Kartika, S.Pd., M.Si. 
       Nurul Maulida Surbakti, M.Si. 
      Nadrah Afiati Nasution, M.Pd. 

  Adidtya Perdana, S.T., M.Kom 
 
Desain Sampul  : Dedy Kiswanto, S. Kom., M. Kom. 
 
 
 

 
 
 
 
 
 
 
 



ii 
 

SUSUNAN PANITIA 
 
Ketua:  
Susiana, S.Si., M.Si. 
 
Sekretaris:  
Suvriadi Panggabean, M.Si. 
 
Sekretariat: 
Ade Andriani, S.Pd., M.Pd. 
Nurul Ain Farhana, M.Si. 
Sisti Nadia Amalia, S.Pd., M.Stat. 
Andrea Arifsyah Nasution, S.Pd., M.Sc. 
Arnah Ritonga, S.Si., M.Si. 
 
Publikasi: 
Insan Taufik, S.Kom., M.Kom 
Dinda Kartika, S.Pd., M.Si. 
Dian Septiana, S.Pd., M.Sc. 
Putri Maulidina Fadilah, M.Si. 
Fevi Rahmawati Suwanto, S.Pd., M.Pd. 
Putri Harliana, S.T., M.Kom. 
Nadrah Afiati Nasution, M.Pd. 
 
Acara: 
Hanna Dewi Marina Hutabarat, S.Si., M.Si. 
Marlina Setia Sinaga, S.Si., M.Si. 
Chairunisah, S.Si., M.Si. 
Eri Widyastuti, S.Pd., M. Sc. 
Kairuddin, S.Si., M.Pd. 
Dr. Nerli Khairani, M.Si. 
Dr. Faiz Ahyaningsih, M.Si. 
 
Logistik: 
Muhammad Badzlan Darari, S.Pd., M.Pd. 
Ichwanul Muslim Karo Karo, M. Kom. 
Denny Haris, S.Si., M.Pd. 
Faridawaty Marpaung, S.Si., M.Si. 
Dra. Katrina Samosir, M.Pd. 

Humas & Dokumentasi: 
Sri Lestari Manurung, S.Pd., M.Pd. 
Tiur Malasari Siregar, S.Pd., M.Si. 
Dra. Nurliani Manurung, M.Pd. 
Nurul Maulida Surbakti, M.Si. 
Adidtya Perdana, S.T., M.Kom. 
Dedy Kiswanto, S. Kom., M. Kom. 

 
 
 



iii 
 

KATA PENGANTAR 
KETUA PANITIA 

 
Segala puji dan syukur kepada Allah SWT atas terbitnya Prosiding Seminar Nasional Jurusan 
Matematika (SEMNASTIKA) FMIPA Universitas Negeri Medan. Prosiding ini merupakan 
kumpulan artikel ilmiah yang telah dipresentasikan pada kegiatan SEMNASTIKA 09 November 
2023 di Aula Gedung Prof. Syawal Gultom, Universitas Negeri Medan. Adapun cakupan bidang 
kajian yang disajikan dalam prosiding ini meliputi Matematika, Statistika, Ilmu Komputer, dan 
Pendidikan Matematika.  
Dengan mengangkat tema seminar, “Transformasi Matematika dan Teknologi Menuju Generasi 
Matematika Unggul untuk Pendidikan Indonesia Maju”, kami mengharapkan SEMNASTIKA 
dapat turut serta berkontribusi bagi perkembangan ilmu pengetahuan jurusan matematika sebagai 
wadah bagi para peneliti, praktisi, penggiat pendidikan matematika dan pengguna untuk 
terjalinnya komunikasi dan diseminasi hasil-hasil penelitian. 
Kegiatan SEMNASTIKA dan prosiding ini dapat diselesaikan dengan baik tidak terlepas dari 
bantuan berbagai pihak, oleh sebab itu kami mengucapkan banyak terimakasih kepada:  

1. Pimpinan Universitas Negeri Medan 
2. Dekan FMIPA dan para Wakil Dekan FMIPA Universitas Negeri Medan 
3. Para Narasumber yaitu Bapak Prof. Dr. Janson Naiborhu, M.Si., Bapak Mangara Marianus 

Simanjorang, M.Pd., Ph.D dan Bapak Ahmad Isnaini, M.Pd. 
4. Ketua Jurusan Matematika FMIPA Universitas Negeri Medan  
5. Para Ketua Program Studi di Jurusan Matematika Universitas Negeri Medan 
6. Panitia SEMNASTIKA 
7. Pemakalah dan Peserta SEMNASTIKA 
8. Semua pihak yang terlibat dalam pelaksanaan SEMNASTIKA 

 
Kami menyadari bahwa buku prosiding ini masih jauh dari kata sempurna, karena itu kami 
mengharapkan kritik dan saran yang membangun dari para pembaca untuk perbaikan selanjutnya. 
Akhirnya, kami menghaturkan maaf jikalau ada hal-hal yang kurang berkenan bagi para pembaca 
serta ucapan terimakasih kepada semua pihak yang telah berkontribusi bagi terbitnya buku 
prosiding ini. Semoga buku prosiding ini dapat memberikan manfaat sesuai dengan yang 
diharapkan. 
 
 
 

 

Medan,       November 2023 
Ketua Panitia, 

 

 
 

Susiana, S.Si., M.Si. 
NIP.197905192005012004 
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KATA PENGANTAR 
KETUA JURUSAN MATEMATIKA  

FMIPA UNIVERSITAS NEGERI MEDAN 
 

 
Dengan penuh rasa syukur kepada Allah SWT, prosiding Seminar Nasional Jurusan 

Matematika FMIPA Universitas Negeri Medan ini dapat diselesaikan. Kemajuan ilmu pengetahuan 
dan teknologi di era ini sangat berdampak bagi kehidupan manusia. Kajian penelitian terkait 
perkembangan ilmu pengetahuan dan teknologi serta terapannya perlu disosialisasikan kepada 
khalayak. Seminar Nasional Jurusan Matematika merupakan forum diskusi ilmiah yang sangat 
penting dalam pengembangan dan penyebaran pengetahuan di bidang matematika yang meliputi 
pendidikan matematika, statistika, ilmu komputer dan matematika (non pendidikan). Melalui buku 
prosiding ini, kami berupaya untuk menyajikan rangkuman makalah-makalah yang telah 
dipresentasikan, serta memberikan wadah bagi pembaca untuk menjelajahi gagasan-gagasan 
cemerlang yang ditawarkan dan penelitian-penelitian terkini yang dihasilkan oleh para akademisi, 
peneliti, dan praktisi matematika.   

Tema seminar kali ini, “Transformasi Matematika dan Teknologi Menuju Generasi 
Matematika Unggul untuk Pendidikan Indonesia Maju”, mencerminkan komitmen kami untuk 
terus menghadirkan diskusi yang relevan dan mendalam mengenai isu-isu terkini dalam dunia 
matematika. Melalui buku ini, kami berharap pembaca dapat m engeksplorasi berbagai sudut 
pandang, temuan, dan pemikiran-pemikiran baru yang dapat memperkaya wawasan serta 
menginspirasi penelitian dan pengembangan dan ilmu matematika. 

Secara khusus, kami mengucapkan terimakasih kepada para narasumber, yaitu : Prof. Dr. 
Janson Naiborhu, M.Si., Mangara Marianus Simanjorang, M.Pd., Ph.D dan Ahmad Isnaini, M.Pd., 
yang telah membagikan ilmunya dalam kegiatan seminar. Terimakasih yang tulus juga kami 
sampaikan kepada semua pihak yang telah mendukung kegiatan ini, para pimpinan Universitas 
Negeri Medan dan para pimpinan FMIPA Universitas Negeri Medan.  Apresiasi yang tinggi juga 
saya ucapkan teruntuk para penulis, reviewer, dan panitia yang telah berperan aktif dalam 
pembuatan buku prosiding ini. Kontribusi dari setiap individu adalah pondasi kesuksesan acara 
ini, dan semangat kolaboratif ini sangat berharga bagi perkembangan ilmu matematika. 

Akhirnya, kami berharap buku prosiding ini dapat menjadi sumber pengetahuan yang 
bermanfaat dan memotivasi pembaca untuk terus menggali potensi dalam bidang matematika. 
Mari kita bersama-sama memperkuat dan memajukan ilmu matematika demi keberlanjutan 
pembaruan pengetahuan.  

 
 

Medan,       November 2023 

Ketua Jurusan Matematika 
 
      
 
 

Dr. Pardomuan Sitompul, M.Si 
                                                                               NIP.196911261997021001
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SUSUNAN ACARA 
 
Waktu Kegiatan PIC 
08.00 - 08.30 Pendaftaran Ulang Panitia 

08.30 - 09.00 Acara Pembukaan  

 1. Salam Pembuka MC: 
  Putri Maulidina Fadilah, 
  S.Si., M.Si 
  Nurul Ain Farhana, M.Si 
 2. Menyanyikan Lagu Indonesia Raya  
 3. Doa Khairuddin, M.Pd. 
 4. Laporan Ketua Pelaksana Susiana, S,Si., M.Si. 
 5. Sambutan dan Pembukaan acara Prof. Dr. Fauziyah 
 seminar oleh Dekan Fakultas Harahap,M.Si 
 Matematika dan Ilmu Pengetahuan  

 Alam  
 6. Foto Bersama  

09.00 - 10.00 Pembicara I Moderator: 
 Prof. Dr. Janson Naiborhu, M.Si Yulita Molliq Rangkuti, 
 (Guru Besar Matematika ITB) M.Sc., Ph.D 

10.00 - 11.00 Pembicara II Moderator: 
 Mangaratua Marianus Simanjorang, Andrea Arifsyah 

 M.Pd. Ph.D (Dosen Jurusan Nasution, S.Pd., M.Sc. 

 Matematika UNIMED)  

11.00 - 11.45 Pembicara III Moderator: 
 Ahmad Isnaini, M.Pd (Guru Dinda Kartika, S.Pd., M.Si. 

 berprestasi Nasional)  

11.45 - 13.00 ISOMA  

13.00 - 14.30 Sesi I : Seminar Paralel Moderator 
  Pemakalah Pendamping 

14.30 - 16.00 Sesi II: Seminar Paralel Moderator 
  Pemakalah Pendamping 

16.00 Penutupan acara oleh Dekan FMIPA MC 
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KEYNOTE SPEAKER 
 
KEYNOTE SPEAKER 1 
 

Prof. Dr. Janson Naiborhu, S.Si., M.Si. 
 
 

Prof. Janson Naiborhu memiliki dua gelar doktor yang ia peroleh dari Keio 
University (Jepang) dan Institut Teknologi Bandung. Kariernya sebagai 
dosen dimulai sejak tahun 1991, sejak ia bergabung sebagai Dosen FMIPA 
ITB, dengan Kelompok Keahlian Matematika Industri dan Keuangan. Ia 
menjadi Guru Besar sejak 1 Desember 2014 dan Pembina Utama 
Muda/Gol IV C sejak 1 April 2011. 
 
Prof. Janson aktif dalam melakukan riset dan telah banyak menghasilkan 
jurnal ilmiah baik nasional maupun internasional.  Namanyapun telah 
dikenal luas di dunia pendidikan dan industri, khususnya dalam bidang 
Matematika. 

 
 

 
 

KEYNOTE SPEAKER 2 
 

Mangaratua M Simanjorang, M.Pd., Ph.D 
 

 
Mangaratua M Simanjorang, M.Pd., Ph.D adalah dosen Pendidikan 
Matematika di Universitas Negeri Medan. Beliau meraih gelar sarjana di 
Universitas HKBP Nomensen tahun 2003, dan di tahun 2007 beliau 
mendapat gelar magister dari Universitas Negeri Surabaya. Beliau 
melanjutkan program doktor di Murdoch University, Australia dan 
memperoleh gelar Ph.D tahun 2016. Fokus pada pendidikan matematika, 
beliau melaksanakan tridarma universitas, beliau mendapatkan 
penghargaan sebagai dosen muda terbaik tahun 2009. 

Dengan menjadi reviewer dan narasumber dibanyak kegiatan seminar, 
beliau berbagi ilmu dalam bidang pendidikan matematika, pendidikan karakter dan media 
pembelajaran seperti augmented reality. 
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KEYNOTE SPEAKER 3 

Ahmad Isnaini M.Pd. 
 

Ahmad Isnaini, M.Pd adalah seorang pendidik yang memiliki dedikasi 
tinggi terhadap dunia pendidikan. Ia meraih gelar Sarjana Pendidikan 
Matematika dari Universitas Negeri Medan pada tahun 2010, kemudian 
melanjutkan studi pascasarjana dan meraih gelar Magister Pendidikan 
Matematika pada tahun 2019 dari universitas yang sama. Saat ini, Ahmad 
sedang mengejar gelar Doktor dalam bidang yang sama di Universitas 
Negeri Medan. 
Ahmad Isnaini juga telah mengukir prestasi gemilang dalam berbagai 
kompetisi dan olimpiade. Sebagai Finalis Apresiasi GTK 2023 BBGP 
Sumatera Utara Tingkat Provinsi dan penerima berbagai medali emas, 

perak, dan perunggu dalam Olimpiade Guru tingkat Nasional dan Provinsi, Ahmad Isnaini 
memperlihatkan dedikasinya dalam pengembangan kemampuan diri dan juga siswanya. 
Tidak hanya aktif di dunia akademis, Ahmad Isnaini juga telah berkontribusi dalam literatur 
pendidikan. Karya-karyanya yang terpublikasi dalam jurnal nasional dan internasional, serta buku-
buku seperti "Guru Merdeka" (2020) dan "Inovasi Pembelajaran" (2018), mencerminkan 
pemikiran dan wawasan yang mendalam dalam bidang Pendidikan. 
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Abstract 
  

This research was conducted to improve the problem solving skills of class IX-3 students of SMPN 1 
Galang in learning mathematics with the topic of quadratic equations. Learning is carried out using 
Live Worksheets as learning media using the Problem Based Learning (PBL) method. The object of this 
research is to improve problem solving skills in learning quadratic equations in student classes IX-3 
SMPN 1 Galang in the academic year 20022/2023. This study used a classroom action research method 
that focused on Cycle I and Cycle II. In this study the instruments used were observation (students 
observation and teacher observation) and test (pre-test, post-test I and post-test II). Based on the data 
that has been analyzed, it is obtained that the students' problem solving abilities have increased from 
cycle I to cycle II with a gain index of 0.56 in the "Medium" category. Therefore, the researcher 
concludes that applying the Problem Based Learning using the Live Worksheet website can improve 
problem solving skills in learning quadratic equations in class ix students of SMPN 1 Galang 
    
Key word: Live Worksheet; Problem Solving Skill; Problem Based Learning; Quadratic Equation. 
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1. INTRODUCTION 

Education is a process to assist humans in 
developing their potential and to increase human 
dignity so that humans can deal with any changes that 
occur in a better direction. Education can be pursued in 
various ways, and one of them is studying at school, 
from several subjects studied by students, mathematics 
is one of the essential subjects in the world of 
education. Mathematics will continue to be reviewed 
until the highest level of education. 

For some materials, mathematics is presented in 
real-life-oriented daily problems. It aims to make 
mathematical material easier to understand. Students 
are required to be able to solve real-life-oriented math 
problems. 

There are several factors associated with low 
mathematical problem solving ability.  
Factors such as the classic problem of applying 
mathematics learning methods are still centered on the 
teacher, while students tend to be passive. Another 
classic factor is the application of conventional learning 
models, namely lectures, questions and answers, and 
giving assignments or homework (Susanto2013). 

based on observations made in class IX-3 of 
SMP Negeri 1 Galang, it shows that conventional 
learning methods with lectures and question and 
answer activities (teacher-centered approaches) are 
dominantly used in learning mathematics. The 
problems obtained from the observations are: (1) In the 
learning process, students are less enthusiastic about 
receiving mathematics lessons. (2) Student learning 
activities tend to be passive. This condition causes 
students to be less interested in learning. (3) The 
teacher does not give real-live (daily) problems to 
solve. (4) Learning interactions between students, 
students and teachers are not going well. (5) 
Conventional learning methods/ lectures dominate. (6) 
The teacher does not apply effective learning strategies 
in the learning process. 

The following results were obtained based on 
interviews with the Mathematics teacher of class IX-3 
SMP Negeri 1 Galang: (1) The obstacle experienced by 
the teacher lies in the students. Students tend to be less 
active in asking and answering during the learning 
process. (2) Teachers use lectures, questions and 
answers, discussions, and assignments in learning. (3) 
Most students still find it difficult to understand the 
subject matter, primarily material that is not easy to 
learn. (4) The ability of students to solve real-live 
(daily) problems is still in low category because 
students find it difficult to interpret story questions such 
as which statements and which questions are in the 
question. (5) In addition, online learning also impacts 
the decline in students abilities from various aspects, 
such as problem solving skills and concept 
understanding abilities. 

Based on the results of observations, interviews, 
and the results of diagnostic tests conducted in class IX-
3 of SMP Negeri 1 Galang, it can be seen that the results 

obtained by students are still low. This is in line with 
the results of a Trends in International Mathematics and 
Science Study (TIMSS) survey and the Program for 
International Student Assessment (PISA) that the 
problom solving skill Indonesian students are still 
bellow avarage. 

Prior to this research, there have been several 
studies or writings that have been carried out by several 
researchers who use research related to the application 
of Problem Based Learning models to improve 
students' problem solving abilities. 

Oktafrianto (2018) in his research entitled 
"Improving Mathematical Problem Solving Ability 
Through Application of Problem Based Learning 
Learning Model Assisted by Realia Media in Grade IV 
Elementary Students" concluded that in the initial 
conditions the value of mathematical problem solving 
skills was 39% and the remaining 61% of students do 
not have mathematical problem solving skills. Then 
after the implementation of the first cycle of action by 
applying the Problem Based Learning model, students' 
mathematical problem solving skills increased to 65% 
while those who did not have problem solving skills 
were 35%. Teacher activity in the first cycle is 80% and 
student activity is 75%. Then after the implementation 
of the learning action in the second cycle, students' 
mathematical problem solving skills increased to 91%, 
while those who did not have problem solving skills 
only increased to 9%. Teacher activity in cycle II 
reached 100% and student activity was 100%. Through 
the application of the Problem Based Learning learning 
model assisted by realia media in learning 
Mathematics, it is possible to improve math problem 
solving skills in class IV semester 1 SDN Sidorejo 
Kidul 02 in the 2018/2019 academic year. 

The main purpose of this research is to find out 
the level of students' mathematical problem solving 
abilities after applying the Problem Based Learning 
learning model using the Live Worksheet website in 
class I X-3 SMPN 1 Galang. 
 
2. RESEARCH METHODOLOGY 

This research will be conducted in class IX-3 
semester I SMPN 1 Galang, Jl Petumbukan Km 14.5 
Jaharun A, kec. Galang, Kab. Deli Serdang, Prov. 
Sumatra Utara, Indonesia. The research will be carried 
out in the even semester of the 2022/2023 academic 
year. The timing of the research refers to the school's 
academic calendar. 

In simple terms, the research steps can be seen 

in the following figure: 
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Figure 1. Steps of Classroom Action Research 
(Mahmud, 2008) 

In the beginning of the learning the researcher 
give the Pre-test to get a data about students skills 
before learning with live worksheets. And to measure 
the learning outcomes the researcher use Post-test to 
determine the learning difficulties experienced by 
students. The learning outcome test consists of 
questions containing the Quadratic Equation material. 
From the test of student learning outcomes, it is known 
that student learning outcomes before and after the 
Problem Based Learning model is applied using the 
Live Worksheets website.  

Observations made by the mathematics teacher 
Class IX-3 SMPN 1 Galang were observations of all 
activities during the learning process carried out by 
researchers. With the help of the subject teacher as an 
observer guided by the prepared observation sheet. 
Student observations were carried out by researchers 
and subject teachers to see the activeness of students in 
participating in learning. The results of these 
observations were finally submitted to the researchers 
for analysis. 

The documentation used in this classroom 
action research is in the form of photo documentation. 
Data collection with photo documents is used to obtain 
a visual picture of the learning being carried out. The 
use of documentation is based on the consideration that 
a research requires tangible evidence other than 
quantitative data, so that this research becomes an 
accurate research. 

 
3. RESULT AND DISCUSSION 

1. Implementation and Research’ Result of 
Cycle II  

In this study, researchers also made 
observations of students in the learning process. In 
addition to observations on student’s activities, there 
are also observations on teacher’s skill. The two 
observation activities will be carried out by the 
Mathematics teacher at SMPN 1 Galang class IX-3. 
The results of observations in cycle one can be seen in 
the table below: 

Table 1. The Result of Student’s Observation in 
Cycle-I 

No Students Activity Level of Students 
Activity 

First 
Meeting 

Second 
Meeting 

1 Occupying a predetermined 
place. Prepare notebooks 
and textbooks. 

3 3 

2 Prepare notebooks and 
textbooks. 

3 3 

3 Follow closely everything 
that is being doing in the 
class. 

2 2 

4 Students listen to questions 
or issues related to Lesson. 

2 3 

5 Be critical in listening 
Questions or answer 
questions asked by the 
teacher. 

1 2 

6 Pay attention earnestly 
and take notes. 

1 2 

7 Have active discussions 
with the group 

2 2 

8 Students share and 
cooperate with their 
groups. 

2 2 

9 Be active in asking 
questions in order to 
understand the lesson 

2 2 

10 Express opinions about 
the lesson based on the 
results of the discussion. 

2 2 

Total Score    20   23 
Percentage 53.75% 

  
After seeing the results of the observations made 

by the Mathematics teacher at SMPN 1 Galang during 
the learning process, we can categorize it as Enough. At 
the first meeting the score obtained was 22 out of 40 
and for the second meeting the score obtained was 27 
out of 40. Meanwhile, after we combine meeting one 
and meeting two, we get that the level of student 
activity is 53.75%. The current level of student activity 
must be increased in the next cycle. 

Table 2. The Result of Teacher’s Observation In-
Cycle I 

No Aspect Level of Teacher 
Ability 

First 
Meeting  

Second 
Meeting  

1 Deliver learning 
objectives 

2 3 

2 Guide students to 
prepare tools and 
materials for the 
teaching and learning 

3 3 
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process  
3 Motivate 

students to 
follow lessons 

2 3 

4 Present preliminary 
information about 
the material. 

2 3 

5 Ask all students to pay 
attention to what the 
teacher will say 

3 3 

6 The teacher gives 
the students a 
problem 

3 3 

7 Help students to 
understand the 
given problem 

2 3 

8 Divide students 
into groups to 
make it easier for 
students to 
discuss after 
understanding 
the problem 

2 3 

9 Guide students to 
solve problems 

2 2 

1
0 

After the students get the 
solution to the problem, 
the teacher asks the 
students to present their 
solution 

3 3 

11 Evaluation of the 
learning process and 
final evaluation 

3 3 

12 The teacher guides the 
students to conclude the 
Learning 

2 2 

13 Assign homework 2 3 
14 Enthusiastic teachers 2 3 
15 Time according to 

allocation 
3 3 

16 Learning activities in 
accordance with Lesson 
Plan  

3 3 

Total Score 39 46 

Percentage 66,4% 

 
After seeing the results of the observations made 

by the Mathematics teacher at SMPN 1 Galang when 
the learning process was taking place, especially on the 
teacher's ability to teach, we can categorize it as 
Enough. At the first meeting the score obtained was 39 
out of 64 and for the second meeting the score obtained 
was 46 out of 64. Meanwhile, after we combine 
meeting one and meeting two, we find that the teacher's 
ability level is 66.4%. The current level of teacher 
ability must be increased in the next cycle. 

After the researcher had implemented the 
planned Live Worksheet-based learning in cycle I. This 
learning was followed by 29 students of class XI-3 

SMPN 1 Galang and after the lesson ended the 
researcher gave a test to students to measure the level 
of students' problem solving abilities. Based on the 
results of the tests that have been carried out, the results 
of the tests can be seen in the following table: 

Table 3. Post-Test Cycle I Result 

No Score Interval  Category Sum of 
Student 

Perc. 

1 85 ≤  𝑆 ≤ 100 Very 
good 

3 10.3% 

2 70 ≤  𝑆 ≤ 84.9 Good 14 48,5% 
3 55 ≤  𝑆 ≤ 69.9 Enoug

h 
5 17,2% 

4 40  ≤ 𝑆 ≤ 54.9 Not 
enough 

4 13,7% 

5 0 ≤  𝑆 ≤ 39.9 Very 
less 

3 10,3% 

Total 29 100% 
 
 Based on the results of the post-test that was 
carried out on 29 students, it was obtained; 1) 3 out of 
29 students (10.34%) have very good ability in problem 
solving so that they can be categorized as "Very good"; 
2) 14 out of 29 students (48.27%) have good ability in 
problem solving so that they can be categorized as 
"Good"; 3) 5 out of 29 students (17.24%) have problem 
solving skills that are classified as standard so that they 
can be categorized as "Enough"; 4) 4 out of 29 students 
(13.79%) did not have sufficient problem solving 
abilities so that they could be categorized as "Not 
Enough", 5) and 3 out of 29 students (10.34%) did not 
have sufficient problem solving skills so they could 
categorized as “Very Less”. 
 The results of the student problem-solving 
ability test in cycle I are shown in the bar chart below: 

 

Figure 2. The Result of Post-Test I 

 Based on the data that has been obtained there 
are only 17 students who pass and the rest are still under 
the desired criteria. Research success indicators in this 
study were 85% of classical learning mastery but in this 
cycle the obtained classical learning mastery was still 
58.61%. This shows that this research must be 
continued in cycle II. 
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Reflection in cycle I was carried out after the 
learning was carried out and the test results were given 
a value. The scores obtained by students in the pre-test 
experienced developments in the post-test, this can be 
seen in the bar chart below: 

 

Figure 3. The Comparison of Pre-Test and Post-Test I 
Result 

Based on the data above, it can be seen that 
progress is good, although not significant. However, 
this has not been able to meet the indicators of research 
success which must be at least 85% of students must 
pass the post-test. Furthermore, based on the results of 
observations of students obtained several obstacles. 
The following are the main obstacles that cause student 
learning outcomes to be less than optimal, namely: 

Students are still unable to be conducive during 
the learning process which causes learning to be carried 
out less effectively. 

1. There are still many students who don't want to 
ask about what they don't understand about the 
material being taught. 

2. During the discussion session, many students 
were less critical and only a few students were 
active 

3. Many students do not understand the problems 
explained at the beginning of the lesson. This 
problem orientation stage should be the most 
important thing to master so that it is easy to 
follow the lesson 

4. While working on the worksheets given, there 
are still many students who answer carelessly 
and don't want to ask the teacher or discuss with 
friends. 

5. Many students were not active in discussing 
activities and expressing their opinions. 

6. The results of their problem-solving ability test 
are still not good and still need to be improved. 
 
 
 

2. Implementation and Research’ Result of 
Cycle II  

After studying in cycle I and the results obtained 
did not meet the indicators of research success. The 
results obtained both from the results of the problem-
solving ability test and the results from observations 
made on students and teachers only found several 
deficiencies. Based on this, in cycle II, several parts that 
were felt to be unsatisfactory had to be improved to the 
maximum. In cycle II, the main focus is the problem 
that has been identified in the reflection section in cycle 
I. In cycle II, there are 2 things that must be considered, 
namely the level of completeness of students must be ≥ 
85% and also the teacher's ability to teach must be in 
the good category. 

In cycle II this must refer to the results of 
reflection in the first cycle to improve some parts that 
are still not good. The parts that are already good should 
be improved as much as possible. Based on the results 
of problem identification in cycle I, the following are 
things that need to be fixed in this cycle: 

1. Students are still unable to be conducive during 
the learning process which causes learning to be 
carried out less effectively. 

2. There are still many students who don't want to 
ask about what they don't understand about the 
material being taught. 

3. During the discussion session, many students 
were less critical and only a few students were 
active 

4. Many students do not understand the problems 
explained at the beginning of the lesson. This 
problem orientation stage should be the most 
important thing to master so that it is easy to 
follow the lesson 

5. While working on the worksheets given, there 
are still many students who answer carelessly 
and don't want to ask the teacher or discuss with 
friends. 

6. Many students were not active in discussing 
activities and expressing their opinions. 

7. The results of their problem-solving ability test 
are still not good and still need to be improved. 
After the problem has been identified in cycle 1 

through a problem-solving and observation test, the 
next step is to plan learning activities. In cycle II there 
must be some changes to the Learning Implementation 
Plan in order to optimize learning outcomes. Changes 
are found in the learning steps section which aims to 
make students more active and critical during the 
learning process. The steps that must be carried out in 
cycle II include: 

1. Prepare a Learning Implementation Plan (RPP) 
which contains the stages of Problem Based 
Learning activities using Live Worksheets that 
have been added to maximize the learning 
process. Then discuss the lesson plans with the 
Class IX-3 math teacher at SMPN 1 Galang. 

2. Prepare quadratic equation material in the form 
of student worksheets using the Live Worksheet 
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for each student. Then discuss this with the 
Class IX-3 math teacher at SMPN 1 Galang. 

3. Prepare a Post-test related to problem-solving 
abilities that will be given to students at the end 
of the cycle to measure the level of students' 
problem-solving abilities. 

4. Prepare an observation sheet that will be used as 
an instrument to observe the learning process. 
After the plan has been well prepared, the 

researcher and the mathematics teacher for Class IX-3 
SMPN 1 Galang play the role of teacher implementing 
the lesson plan (RPP) which has been given in addition 
so that the problems obtained in cycle I do not recur and 
are expected to be able to improve learning outcomes 
and learning processes. In learning activities the 
researcher acts as a teacher who manages all learning 
activities. This cycle will be carried out in 2 meetings 
where each meeting consists of 2 hours of lessons and 
for 1 hour of lessons is 40 minutes. 

In cycle II, researchers also made observations 
of students in the learning process. In addition to 
observations made on students, there are also 
observations made by teachers. The two observation 
activities will be carried out by the Mathematics teacher 
at SMPN 1 Galang class IX-3. The results of 
observations in cycle one can be seen in the table 
below: 

Table 4. The Result of Student’s Observation in Cycle 
II 

No Students Activity Level of Students 
Activity 

First 
Meeting 

Second 
Meeting 

1 Occupying a predetermined 
place. Prepare notebooks 
and textbooks. 

3 4 

2 Prepare notebooks and 
textbooks. 

3 4 

3 Follow closely everything 
that is being doing in the 
class. 

3 4 

4 Students listen to questions 
or issues related to Lesson. 

3 3 

5 Be critical in listening 
Questions or answer 
questions asked by the 
teacher. 

3 3 

6 Pay attention earnestly and 
take notes. 

3 3 

7 Have active discussions 
with the group 

2 3 

8 Students share and 
cooperate with their 
groups. 

3 3 

9 Be active in asking 
questions in order to 
understand the lesson 

3 3 

10 Express opinions about the 
lesson based on the results 
of the discussion. 

3 3 

Total Score 29 33 
Percentage 77,5% 

   
After seeing the results of the observations made 

by the Mathematics teacher at SMPN 1 Galang during 
the learning process, we can categorize them as Good. 
In the first meeting the score obtained was 29 out of 40 
and for the second meeting the score obtained was 33 
out of 40. Meanwhile, after we combine meeting one 
and meeting two, we get that the level of student 
activity is 77.5%. 

Table 5. The Result of  Teacher’s Observation In 
Cycle II 

No Aspect Level of Teacher 
Ability 

First 
Meeting  

Second 
Meeting  

1 Deliver learning 
objectives 

3 4 

2 Guide students to 
prepare tools and 
materials for the 
teaching and learning 
process  

3 4 

3 Motivate 
students to 
follow lessons 

3 3 

4 Present preliminary 
information about 
the material. 

3 3 

5 Ask all students to pay 
attention to what the 
teacher will say 

3 3 

6 The teacher gives 
the students a 
problem 

3 4 

7 Help students to 
understand the 
given problem 

3 4 

8 Divide students 
into groups to 
make it easier for 
students to 
discuss after 
understanding 
the problem 

3 3 

9 Guide students to 
solve problems 

3 3 

1
0 

After the students get the 
solution to the problem, 
the teacher asks the 
students to present their 
solution 

3 4 

11 Evaluation of the 
learning process and 

3 3 
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final evaluation 
12 The teacher guides the 

students to conclude the 
Learning 

3 4 

13 Assign homework 3 4 
14 Enthusiastic teachers 3 3 
15 Time according to 

allocation 
3 4 

16 Learning activities in 
accordance with Lesson 
Plan  

3 3 

Total Score 48 56 

Percentage 81,25% 

   
After seeing the results of the observations made 

by the Mathematics teacher at SMPN 1 Galang when 
the learning process was taking place, especially on the 
teacher's ability to teach, we can categorize it as Good. 
In the first meeting the score obtained was 40 out of 64 
and for the second meeting the score obtained was 45 
out of 64. Meanwhile, after we combine meeting one 
and meeting two, we get that the level of student 
activity is 81.25%. 

After the researchers have implemented Live 
Worksheet-based learning that has been planned in 
cycle II. This lesson was attended by 29 students of 
class XI-3 SMPN 1 Galang and after the lesson ended 
the researcher gave a test to students to measure the 
level of students' problem solving abilities. Based on 
the results of the tests that have been carried out, the 
results of the tests can be seen in the following table: 

Table 6. Post-Test Cycle II Result 

No Score Interval  Category Sum of 
Student 

Perc. 

1 85 ≤  𝑆 ≤ 100 Very 
good 

8 27,5% 

2 70 ≤  𝑆 ≤ 84.9 Good 17 58,6% 
3 55 ≤  𝑆 ≤ 69.9 Enoug

h 
1 3,5% 

4 40  ≤ 𝑆 ≤ 54.9 Not 
enough 

2 6,8% 

5 0 ≤  𝑆 ≤ 39.9 Very 
less 

1 3,5% 

Total 29 100% 

   
Based on the results of the post-test that was 

carried out on 29 students, it was obtained; 1) 8 out of 
29 students (27.58%) have very good ability in problem 
solving so that they can be categorized as "Very good"; 
2) 17 out of 29 students (58.62%) have good ability in 
problem solving so that they can be categorized as 
"Good"; 3) 1 out of 29 students (3.44%) has problem 
solving skills that are classified as standard so that they 
can be categorized as "Enough"; 4) 2 out of 29 students 
(6.89%) did not have sufficient problem solving 
abilities so that they could be categorized as "Not 
Enough", 5) and 1 out of 29 students (3.44%) did not 

have sufficient problem solving skills so they could 
categorized as “Very Less”. 
 The results of the student problem-solving 
ability test in cycle I are shown in the bar chart below: 

 
Figure 4. The Result of Post-Test II 

Based on the data that has been obtained there are 25 
students who pass and the rest are still under the desired 
criteria. Research success indicators in this study were 
85% of classical learning mastery but in this cycle the 
obtained classical learning mastery was 86.2%. This 
shows that this research has met the indicators of 
research success. 

Reflection in cycle II is carried out after learning 
is done and the test results have been given a value. The 
scores obtained by students in post-test I experienced 
growth in post-test II, this can be seen in the bar chart 
below: 

 

Figure 5. The Comparison of Pre-Test,  Post-Test I 
and Post-Test Result 

Based on the data above, it can be seen that good 
progress has been made. In cycle II, the classical 
learning mastery obtained was 86.2%, which was able 
to meet the indicators of research success, where ≥ 85% 
of students had to pass the post-test. Then the teacher's 
ability to manage the class and in teaching is at 81.25% 
and can be categorized as "Good" which already meets 
the indicators of research success. So the 2 indicators 
of research success in this study have been fulfilled and 
can be seen more clearly in the table below: 

Table 7. Research Success Indicator 
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Research 
Success 
Indicators 

Percenatge Category 

Classical 
learning mastery 

86,2% Good 

Teacher’s ability 81,25%   Good 
  

3. Discussion 
The learning was carried out by 29 students of 

class IX-3 SMPN 1 Galang using Live Worksheets as 
the main medium and also using the Problem Based 
Learning (PBL) learning model. Learning is carried out 
for the 2022/2023 school year with quadratic equation 
material. At the observation stage, which was carried 
out before the research was conducted, the researcher 
found that students' problem-solving abilities in 
working on story-based math problems were still low. 
By implementing learning using the Live Worksheet 
with the Problem Based Learning model, students' 
problem solving abilities can be improved. There is a 
very good change in students' problem solving abilities. 

The initial test or pre-test of problem solving 
abilities given to students at the beginning of the 
meeting shows that students' problem solving abilities 
are very low. In the pre-test, only 2 students passed and 
27 students did not pass with a completeness score of 
70. Then after the first cycle was carried out students 
were given a post-test I to measure students' problem 
solving abilities after the application of learning using 
the Live Worksheet was carried out. In cycle I there was 
a very significant increase with 17 students passing the 
test and 12 students failing, with a Classical learning 
mastery of only 58.62% which did not meet the 
research indicators. Furthermore, after the second cycle 
was completed, 25 students passed the test and 4 
students did not pass, with a Classical learning mastery 
of 86.2% which already fulfilled the indicators of the 
success of this study. More details on the pre-test and 
post-test value data can be seen in the following table: 

Table 8.  Comparison of the Result on Every Test 

Score Category Pre-
Test 

Post-
Test I 

Post-
Test 
II 

85 ≤  𝑆 ≤ 100 Very 
Good 

1 3 8 

70 ≤  𝑆 ≤ 84.9 Good 1 14 17 
55 ≤  𝑆 ≤ 69.9 Enough 4 5 1 
40  ≤ 𝑆 ≤ 54.9 Not 

Enough 
15 4 2 

0 ≤  𝑆 ≤ 39.9 Very 
Less 

8 3 1 

Total 29 29 29 
Classical learning mastery 6,8

% 
58,6
% 

86,
% 

In addition to Classical learning mastery 
which has met the criteria, there are also indicators of 
teacher ability which have increased in cycle 2 and have 

also met the desired criteria. More details can be seen 
in the following table: 

 
 

Table 9. The Categori of Teacher’s Abilities on Cycle 
I anda Cycle II 

Siklus Percentage  Categories  
I 66,4%  Enough 
II 81,25%   Good 

   
Then to find out the level of student’s problem 

solving abilities, use the normalized gain formula 
(Meltzer, 2002): 
𝑛𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑 𝑔𝑎𝑖𝑛 (𝑔) =

 
௣௢௦௧ି௧௘௦௧ ூூ ௦௖௢௥௘ି௣௥௘ ௧௘௦௧ ௦௖௢௥௘

௠௔௫௜௠௨௠ ௦௞௢௥ି௣௥௘ ௧௘௦௧ ௦௖௢௥௘
              (1) 

𝑛𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑 𝑔𝑎𝑖𝑛 (𝑔) =  
଻଻,ହ ି ସସ,ଽ

ଵ଴଴ ି ସସ,ଽ
= 0,59             (2) 

The level of students' problem solving abilities 
after being calculated using the normalized gain 
formula obtained a value of 0.59 and can be categorized 
as "Medium" 

Based on the results of the discussion of the 
research data that has been carried out above, the 
application of Problem Based Learning using the Live 
Worksheet website has succeeded in improving 
students' problem solving abilities in mathematics 
lessons, especially in the material of quadratic 
equations in class IX-3 students of SMPN 1 Galang. 
 
4. CONCLUSION 

After this research has been completed and the 
required data has been obtained and has been analyzed 
in the previous chapter, the can conclude that the 
application of Problem Based Learning using the Live 
Worksheet website can improve problem solving skills 
in researchers learning quadratic equations. More 
clearly explain below: 

1. There was an increase in students' problem 
solving abilities from cycle I to cycle II. This 
can be seen from the Classical learning mastery 
in pre-test 1 only 6.89%, there was an increase 
in cycle I with 58.62% and in cycle II it 
increased to 86.2%. 

2. Not only did students' problem-solving abilities 
increase, teachers' abilities in managing classes 
and teaching also increased. In cycle I the 
teacher's ability level was in the "Enough" 
category with a score of 66.4%, then in cycle II 
the teacher's ability level increased to "Good" 
with a score of 81.25%. 

3. The level of student activity in the learning 
process also increased. In cycle I, a score of 
53.75% was obtained in the "Enough" category, 
then it increased in cycle II with a score of 
77.5% in the "Good" category. 
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4. The level of students' problem solving abilities 
after this research was conducted obtained a 
value of 0.59 and could be categorized as 
"Medium". 

For future researchers who wish to conduct 
research with the same problems and methods, they 
must maximize technological advances so that the 
world of education is not left behind. There are many 
platforms that can be used as learning media but must 
pay attention to the suitability of the topic being 
discussed so that the media is successful in increasing 
the indicators to be achieved. 
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