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Novrita Hidayati, Dony Permana 
 
Abstract : This study purpose to see, observe, study and explain the ability of problem-solving and learning activities of students in learning 
mathematics and the conditions of learning tools used and developed by teachers. The study used a sequential exploratory design and sampling using a 
purposive sampling technique. Data collection is done through interviews, observations, and giving tests. Data analysis techniques used descriptive 
techniques for observing and interviewing data results, and scoring rubrics for mathematical problem-solving skills for test result data. The results 
showed that the ability to solve mathematical problems and learning activities of students was still not optimally developed. Some of the factors causing 
this are 1) the difficulty of the teacher in compiling learning devices related to the real-life of students so that learning becomes meaningless, 2) students 
are accustomed to copying and recording formulas provided by the teacher, 3) mathematical learning models that have not directed the participants 
students to be actively involved in the learning process and have not guided students to construct their knowledge in improving mathematical problem 
solving abilities. Based on these results, further action is needed in the form of research into the development of mathematical learning tools based on 
Problem Based Learning (PBL) to improve students' problem-solving abilities and learning activities. 
 
Index Terms: PBL, Problem Solving Ability, Learning Tools. 
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1. INTRODUCTION 
The existence of the industrial revolution 4.0 era that 
emphasizes robotic patterns, digital economy, artificial 
intelligence, and so on [1], the Indonesian government has 
tried to prepare Human Resources (HR) which are expected to 
be able to compete in increasingly sophisticated technological 
developments. One of the sciences that has an important role 
in the development of science and technology is Mathematics. 
Mathematics is seen as a structured and integrated science of 
study patterns and relationships, and the science of thinking to 
understand the world around. One of the mathematical 
abilities that is very important to be achieved by students in 
learning mathematics is the ability to solve problems [2], [3]. 
Problem-solving ability is a skill or potential possessed by 
students in solving problems and applying in daily life [4]. In 
other words, if a student is trained to solve a problem, he will 
be able to make a decision, because he has been skilled at 
how to gather relevant information, analyze that information, 
and realize how necessary to re-examine the results obtained. 
With this problem-solving ability, it will become a means for 
students to hone careful, logical, critical, analytical and 
creative reasoning so that it is expected to contribute to the 
development of science and technology in the industrial 
revolution era 4.0But in reality, when viewed on an 
international scale, the problem-solving ability in Indonesia is 
still relatively low. This can be seen from the results of the 
International Mathematics Competence, the PISA (Program for 
International Student Assessment) in 2015 concluded that the 
quality of students in learning mathematics in Indonesia is still 
ranked 64 out of 72 participating countries [5], [6]. Based on 

the data obtained that Indonesian students are very good 
when working on theoretical and rote questions, but when 
working on problems that have high-level aspects such as 
reasoning and problem-solving problems they have difficulty to 
solve them [7]. These results indicate that the ability of 
students in Indonesia is still below the International average 
score of 490. 
  

TABLE 1 
THE AVERAGE  MATHEMATICS SCORE OF INDONESIAN STUDENTS  

Year 
Class IX or lower Class X or higher 

Score 
Score 

Percentage 
Score 

Score 
Percentage 

2015 363 53% 412 47% 
2012 354 48% 394 52% 
2009 347 55% 400 45% 
2006 360 52% 424 48% 
2003 340 64% 396 36% 

Source :PISA Results in Focus 
 
In every learning process activities are needed [8]. This means 
it can be said that without the activity of the students, the 
learning process will not occur. Learning activities in schools 
are very complex and varied. Therefore, teachers must be 
able to help students develop their behavior patterns, improve 
their behavior standards, and implement rules as a tool to 
enforce discipline in every activity. The more diverse activities 
students develop, the learning process will be more effective 
and learning outcomes will be optimal [9]. But in reality, in 
general, mathematics learning in Indonesia is still dominated 
by activities aimed at achieving mathematical basic skills 
alone [10]. Learning like this is what ultimately causes 
mathematics learning activities to merely memorize formulas 
without being accompanied by thinking skills and problem-
solving. Based on these problems, many efforts have been 
made to improve students' mathematical problem-solving 
abilities. Among the research that has been done by Deswita. 
This research is a development of learning tools in the form of 
modules that aim to improve student learning outcomes [11]. 
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Besides, based on experimental research conducted by 
Padmavathy, R.D shows that problem-based learning has an 
effect in teaching mathematics and increasing the ability to 
understand concepts, so students can use these concepts in 
problem-solving [12]. But this research also has not been able 
to create active learning in the classroom. Based on literature 
studies, one way to overcome this problem is to develop 
learning tools in the form of Learning Implementation Plans 
and Student Worksheets that are more fun and meaningful for 
students. The reason for researchers to develop these 
learning tools is because by making Learning Implementation 
Plans and Student Worksheets that are prepared by the 
teacher themselves, learning will be more directed and can 
optimize learners' learning activities through activities that 
have been arranged in the Participant Worksheets Students. 
Learning models that can accommodate learning tools in the 
form of Learning Implementation Plans and Student 
Worksheets, one of which is Problem Based Learning. The 
choice of Problem Based Learning is driven by several 
arguments. First, Problem Based Learning is a learning model 
that helps teachers to relate material to the real situation of 
students [13], [14]. Second, Problem Based Learning is a 
learning model that presents real problems that stimulate 
students to learn [15]. Third, Problem Based Learning can 
create conditions for students to develop and maintain 
independent learning skills so that learning is more 
meaningful, characterized by critically processing subject 
matter [16]. Fourth, the characteristics of Problem Based 
Learning focus on problem-solving so that it can help students 
develop thinking skills and problem-solving skills [17]. The 
novelty of the research to be carried out can be seen in the 
following Table 2 

 
TABLE 2 

NOVELTY RESEARCH BASED ON MEASURED ASPECTS 

Measured Aspects 
Researcher 

Deswita 
(2013) 

Padmavathy 
(2013) 

Novrita 
(2019) 

Learning 
outcomes 

  
- 

  

Problem-solving 
skill 

-     

Learning activity - -   

 

2 REVIEW OF LITERATUR 
 
2.1 Mathematics Learning 
In essence, learning is an effort made to achieve the 
development of the potential that exists in individuals who are 
learning. in mathematics, two objects can be obtained by 
students, namely direct objects and indirect objects [18]. Direct 
objects include the ability to investigate and solve problems, 
learn independently, and know-how to learn. While indirect 
objects are in the form of facts, skills, concepts, and rules. 
Based on these theories it can be concluded that mathematics 
learning is a process of getting the ability to think, reason, 
communicate, investigate and solve problems. Mathematical 
learning has a function and purpose [19]. Mathematical 
learning functions as a tool, mindset, and science. The 
purpose of learning mathematics is to emphasize the 
arrangement of the setting and the formation of students' 
attitudes. 
 

2.2 Problem Solving Capabilities 
Problems in mathematics as a problem that students 
themselves can solve without using a routine method or 
algorithm [20]. The characteristics of problem-solving 
problems are as follows: 
a. Problems that occur in the real world (the problem is that 

there aren't problems that are made up). 
b. Not routine (questions that have never been solved by 

students before). 
c. Open-ended (problems that can be solved by many 

strategies but have the same solution or problems that can 
be solved by many strategies and the solutions obtained 
also vary). 

Mathematical problem-solving abilities of students can be 
seen through several indicators. In this study the problem-
solving indicators used are: 1) Understanding the problem, 2) 
Planning for problem-solving, 3) Resolving the problem, and 4) 
Interpreting or concluding solutions to problems.  
 
2.3 Learning Tools 
The learning device is a learning component that must be 
prepared by the teacher as the organizer of the learning so 
that the learning carried out can run effectively, efficiently, and 
obtain optimal results. To support the learning process, the 
component in learning that must be carried out by the teacher 
is to create a learning tool that can be developed using several 
learning models, methods, or learning approaches [21]. The 
learning device component is then adjusted to the needs of 
the teacher and students who are the users. 
 

3 METHOD 
This research is part of research and development (Research 
and Development). The study uses a sequential exploratory 
design, namely the first stage of data collection using 
qualitative methods and the second stage of data collection 
using quantitative methods [22]. The study was conducted at 
SMAN 2 Siak Hulu with a sample of 30 people. Sampling 
using a purposive sampling technique. Data collection is done 
through interviews, observations, and giving tests. The 
interview was conducted by asking various questions about 
the problems that occurred during the learning process to 
several mathematics teachers at SMAN 2 Siak Hulu. Then the 
observation is carried out by observing the learning process 
that occurs in the classroom and also to see the learning tools 
used by the teacher to match the information provided by the 
teacher with the actual situation and analyze the existing 
learning devices. Furthermore, an initial test consisting of 2 
questions is performed to reveal the problem-solving abilities 
of students in solving real-life problems on the material they 
have learned. The analysis technique used will be explained 
as follows: 
 
3.1 Data Analysis of Interview and Observation Results 
Data analysis using descriptive techniques carried out through 
three stages, namely reducing data, presenting data and 
drawing conclusions [23]. Reducing data is the process of 
selecting things or important information by the problem under 
study. After reducing the data, the data is presented and 
conclusions are drawn. 
 
3.2 Data Analysis Test the Problem Solving Ability 
The answer sheet is checked using the rubric of scoring ability 
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to solve mathematical problems as shown in Table 3. 
 

4 RESULTS AND DISCUSSION 
Based on the results of interviews and observations that have 
been conducted at the State Senior High School 2 Siak Hulu 
shows that the ability of mathematical problem solving and 
learning activities of students is still not optimally developed. 
Some of the factors causing this are 1) the difficulty of the 
teacher in compiling learning devices related to the real-life of 
students so that learning becomes meaningless, 2) students 
are accustomed to copying and recording formulas provided 
by the teacher, 3) mathematical learning models that have not 
directed the participants students to be actively involved in the 
learning process and have not guided students to construct 
their knowledge in improving mathematical problem-solving 
skills, 4) In addition, researchers also obtained data showing 
that the mathematical problem-solving ability of students at the 
school is still relatively low. This data was obtained by 
researchers based on the results of tests of mathematical 
problem-solving abilities. Overall, the results of these tests can 
be seen in the following Table 4. 

 
TABLE 3 

SCORING RUBRIC ON MATHEMATICAL PROBLEM SOLVING ABILITY 
 

Troubleshooting 
Indicators 

The Details Score 
 

Understand the 
problem 

There is no identifying elements that 
are known, asked, and the adequacy 
of the data needed 

0 
 

There are identifying elements that are 
known, asked, and the adequacy of 
the elements needed, but incomplete 

1 
 

All elements that are known, asked, 
and the adequacy of the required 
elements are completely identified 

2 
 

Planning a 
Problem 
Resolution 

There is no problem-solving plan 0  

There is a problem-solving plan, but 
there are errors 

1 
 

Prepare a problem-solving plan 
correctly 

2 
 

Solve the problem 

There is no answer at all 0  

There was a settlement but it was not 
following the settlement plan and the 
results were wrong 

1 
 

There is a settlement that is following 
the plan but is incomplete 

2 
 

There was a settlement that was 
following the plan but the results were 
wrong 

3 
 

There is a settlement that is following 
the plan and the results are correct 

4 
 

Interpret or 
conclude the 
solution obtained 

There are no answers or 
interpretations at all 

0 
 

Proof of answers and interpretations 
but not following the problem 

1 
 

Proving the answer and interpretation 
is correct following the problem 

2 
 

Source :Modification of Sumarmo (2003) and Fadjar Shadiq (2004) 
 

TABLE 4 
PRELIMINARY TEST RESULT OF MATHEMATICAL PROBLEM-SOLVING 

ABILITIES 
 

Question Indicator Achievement 

1 
Understand the problem 25% 

Planning problem solving 48% 

Solve the problem 41% 

Interpret or conclude the solution 
obtained 

20% 

2 

Understand the problem 48% 

Planning problem solving 50% 

Solve the problem 26% 

Interpret or conclude the solution 
obtained 

34% 

 
Based on Table 4 above it can be seen that there is still a 
small percentage of students who reach the highest score for 
each indicator. This shows that the ability to solve 
mathematical problems owned by students is still not optimal 
as expected. From the results of this observation, the 
researcher believes that the right solution to overcome this 
problem is the need to develop learning tools, especially the 
Learning Implementation Plan and Student Worksheets that 
can help teachers and students achieve their learning goals 
and create meaningful learning by providing students with a 
learning experience. One learning model that can stimulate 
students to engage in learning experiences so that learning 
activities are centered on students and can develop their 
thinking skills in mathematical problem solving is by applying a 
problem-based learning model or Problem Based Learning or 
abbreviated with PBL. PBL was first developed by Arrends 
[24], [25], [26]. The basic principle of the PBL model is to 
emphasize the importance of context in the given problem. 
The problem given serves as a starting point in integrating 
knowledge. It aims to make students able to construct their 
knowledge and develop their skills. PBL is the best way to 
equip students with the abilities and attitudes needed [27] 
such as problem-solving skills and critical thinking. The 
characteristics of PBL are: using problems at the beginning of 
learning, focusing on interdisciplinary linkages, authentic 
investigations, producing products and displaying them and 
working together [28], [29]. Giving a problem based on five 
important criteria, among others: authentic, which means 
originating from the real world, defined with a little loose, 
nuanced mystery and puzzles, meaningful for students and in 
accordance with the level of intellectual development of 
students, broad enough to allow teachers to confirm learning 
objectives and benefits the group, and does not impede group 
efforts [30]. In applying the PBL model, the teacher acts more 
as a facilitator and students as the learning center. The 
facilitator functions to encourage each student to participate 
and interact fully in learning activities. The teacher as a 
facilitator may intervene but not overdo it. The usual form of 
intervention given in problem-based learning is the provision of 
examples, investigative questions, work guidelines, charts and 
steps for doing work [31]. The steps in implementing this PBL 
model are: 1) Orienting students to the problem; this aims to 
provide motivation for students in learning, 2) Organizing 
students in learning; aims to make students actively involved 
in activities to obtain completion, 3) Guiding the investigation; 
The teacher helps students gather information by asking 
questions that are natural to explore knowledge, 4) Developing 
and presenting the work, and 5) Analyzing and evaluating 
problem-solving [32], [33]. Based on the description above, 
PBL can be an alternative solution to improve students' 
mathematical problem-solving abilities and learning activities. 
Synchronization of the two is expected to create superior 
Indonesian Human Resources (HR) and able to contribute to 
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the development of science and technology internationally. 

5 CONCLUSION 
The results revealed that the mathematics learning tools used 
by teachers in schools are still general and have not been able 
to facilitate students to develop their concepts, develop 
thinking skills and improve problem-solving abilities. This is 
caused by the identification of learning tools used that do not 
link the subject matter with the lives of students so that 
learning becomes meaningless. The learning tools used by 
teachers cannot help students think logically, actively and 
provoke curiosity to learn mathematics. Based on these 
results, further action is needed in the form of research into 
the development of mathematical learning tools based on 
Problem Based Learning to improve the problem-solving 
abilities and learning activities of students. 
 

ACKNOWLEDGMENT 
F. A. Author would like to thank the school and teachers of 
Siak Hulu 2 Public Middle School who have contributed to this 
research. 
 

REFERENCES 
[1] UNILAK Magazine, Edisi ke-4 Tahun 2018. Wilson, J.W., 

Fernandez, M.L., and Hadaway, N. Mathematical 
Problem Solving (Online)., Available: 
http://jwilson.coe.uga.edu/emt725/PSsyn/PSsyn.html. 

[2] NCTM, Principles and Standards for School 
Mathematics, USA : The National Council of Theacher of 
Mathematics, Inc, 2000. 

[3] Hudojo, Herman, Pengembangan Kurikulum dan 
Pembelajaran Matematika, Malang: Universitas 
Negeri Malang, 2005. 

[4]  Kementerian Pendidikan dan Kebudayaan, “Description of 
The Released unit from the 2015 PISA Collaborative 
Problem-Solving Assesment, Collaborative Problem-
Solving Skills, and Proficiency Levels”. Available: 
puspendik.kemendikbud.go.id. 

[5] Program for International Student Assesment (PISA), 
Available: puspendik.kemendikbud.go.id. 

[6] Rahmawati, Memaknai Hasil PISA Melalui Perspektif 
Kelemahan Sampel; Saatnya Beranjak dari Paradigma 
Ranking, 2017. 

[7] Sardiman, Interaksi dan Motivasi Belajar Mengajar, 
Jakarta: Rajawali Pers, 2012. 

[8] Mulyasa, Pengembangan dan Implementasi Kurikulum 
2013, Bandung: Remaja Rosdakarya, 2013. 

[9]  Sudiarta, I G P, “Pembangunan Konsep Matematika 
Melalui “Open-Ended Problem”: Studi Kasus Pada 
Sekolah Dasar Elisabeth Osnabrueck Jerman”, Jurnal 
Pendidikan dan Pengajaran IKIP Negeri Singaraja Edisi 
Oktober 2013. 

[10] Sudiarta, I G P, “Penerapan pembelajaran Berorientasi 
Masalah “Open-Ended” Berbantuan LKM  untuk 
Meningkatkan pemahaman dan hasil belajar matematika 
Mahasiswa pada Mata Kuliah Pengantar Dasar 
Matematika, Semester ganjil tahun 2004/2005 (Laporan 
Penelitian Tidak Diterbitkan), Singaraja: Undiksha. 

[11] Padmayathy, R.D, “Effectiveness of Problem Based 
Learning In Mathematics”, International Multidisciplinary 
e-Journal, 2 (Issue-I):p.45-51. 

[12] Rusman, Model-Model Pembelajaran: Mengembangkan 
Profesionalisme Guru, Jakarta: Rajawali Pers, 2012. 

[13] Uno, Hamzah B dan Mohammad, Nurdin, Belajar dengan 
Pendekatan Pembelajaran Aktif Inovatif Lingkungan 
Kreatif Efektif Menarik, Jakarta: Bumi Aksara, 2015. 

[14] Majid, Abdul, Implementasi Kurikulum 2013. Bandung: 
Interes Media, 2014. 

[15] Malan, Sharon B and Mdutshekelwa Ndolovu, 
“Introducing problem-based learning (PBL) into a 
foundation programme to develop self-directed learning 
skills”, South African Journal of Education, 34(1):1-16. 

[16] Eggen Paul and Don Kauchak, Strategi dan Model 
Pembelajaran. Jakarta: PT. Indeks, 2012. 

[17] Steven Eric Krauss, Available: 
https://www.interaction.org/wp-
content/uploads/2019/03/Mixed-Methods-in-Impact-
Evaluation-English. 

[18] Erman, S.Ar.,et.al. Strategi Pembelajaran Matematika 
Kontemporer. Bandung: JICA-FPMIPA, 2002. 

[19] Suherman. Strategi Pembelajaran Matematika 
Kontemporer. Bandung: PT Remaja Rosdakarya, 2003. 

[20] Russeffendi, E.,T., Pengantar kepada Membantu Guru 
Mengembangkan Kompetensinya dalam Pengajaran 
Matematika untuk Meningkatkan CBSA. Bandung: 
Tarsito, 2006. 

[21] Departemen Pendidikan Nasional, Undang-Undang 
Nomor 14 Tahun 2005 tentang Guru dan Dosen, Jakarta: 
Depdiknas, 2005. 

[22] Sugiyono, Metode Penelitian Kuantitatif, Kualitatif dan 
R&D, Bandung: Alfabeta, 2011. 

[23] Ronnis, D., PBL for math andscience, Arlington Heigh, 
Illinois: Skylight Proffesional Development, 2009. 

[24] Sutawidjaja, A., and Afgani D.J., Pembelajaran 
Matematika. Jakarta: Universitas Terbuka, 2014. 

[25] Ria Widiarty, Thesis with title: Pengembangan LKS 
Matematika dengan Model PBL untuk Meningkatkan 
Kemampuan Berpikir Kritis dan Kreatif Siswa (Universitas 
Terbuka), 2017. 

[26] Ronnis, D., PBL for math andscience, Arlington Heigh, 
Illinois: Skylight Proffesional Development, 2011. 

[27] Wardhani, R., Mekanisme Corporate Governance 
Mastering Business and Asia, Singapura : John Willey 
dan Sons, 2006. 

[28] Marie Menna, Differentiating Instruction, United Kingdom, 
2011. 

[29] Ibrahim, Pengembangan Bahan Ajar Matematika Sekolah 
Berbasis Masalah Terbuka Untuk Memfasilitasi 
Pencapaian Kemampuan Berpikir Kritis Dan Kreatif 
Matematis Siswa. Makalah dipresentasikan dalam 
Seminar Nasional Matematika dan Pendidikan 
Matematika pada tanggal 3 Desember 2011 di Jurusan 
Pendidikan FPMIPA UNY. 

[30] Mulyana, Pembelajaran Analitik Sintetik Untuk 
Meningkatkan Kemampuan Berpikir Kritis dan Kreatif 
Matematik Siswa Sekolah Menengah Atas. Disertasi. 
Bandung: UPI, 2008. 

[31] Wardoyo, S.M., Pembelajaran Berbasis Riset, Jakarta : 
Akademia Permata, 2013. 

[32] Rusman, Model-model Pembelajaran: Mengembangkan 
Profesionalisme Guru, Jakarta: Rajawali Pers, 2012. 

[33] Ambaranti,F., Pengembangan Lembar Kegiatan Siswa 
(LKS) Model Problem Based Learning Sebagai Implementasi 
Kurikulum 2013 untuk Siswa Kelas X SMA Negeri 2 Bengkulu. 
Tesis: Universitas Bengkulu, 2014. 
 

https://www.interaction.org/wp-content/uploads/2019/03/Mixed-Methods-in-Impact-Evaluation-English
https://www.interaction.org/wp-content/uploads/2019/03/Mixed-Methods-in-Impact-Evaluation-English
https://www.interaction.org/wp-content/uploads/2019/03/Mixed-Methods-in-Impact-Evaluation-English

