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ABSTRACT 
 

      The  focus of this research was to  develop a syntax  model  for 
Mathematics learning using open-ended problem solving that can 

      develop students’ creativity. The emphasis on creativity 

development was done since the curriculum and the experts also 
  emphasize it. This can be understood since someone with high 

creativity can quickly make innovations or new breakthroughs. The 
        design research used in this study followed Plomp’s design 

       research (2007), which consisted of: (1) preliminary research 
phase; (2) prototyping phase; and (3) assessment phase. The syntax 

     model  produced in  this research  has five phases, namely:  (1) 
      introduction; (2) concept tracking; (3) open-ended problem 

presentation; (4) presentation of work; and (5) closing  .

Key Words: 
Syntax Model, Open-Ended 
Problem Solving, Creativity 

 
 
 
 
 

 
A. Background 

It is important for teachers at schools to emphasize the development of creativity. 
This can be seen from the standards of the 2013 Curriculum process which contains 
activity-based learning for elementary and secondary schools and gives enough space for 
the development of creativity. This is also in line with the wishes of Indonesia’s Deputy 
Minister of Education, who believes that learning should support the students’ creativity 

       development. More specifically, Wardhani (2011) recommends that Mathematics 
learning needs to be triggered by Mathematics problems that require reasoning, trial, non-
trivial solution, which triggers the students’ curiosity on related mathematical ideas. The 

emphasis on this kind of learning can be understood since someone with high creativity 
can quickly create innovations or new breakthroughs. 

Copyright © I Ketut  , 2017et al , this is an open access article distributed under the terms of the Pancaran 
Pendidikan Journal license, which permits unrestricted use, distribution and reproduction in any medium, 
provided the original work is properly cited 
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          However, from the result of the study about current Mathematics learning 
conditions cited in Suastika (2017), it was found that: (1) the learning still tends to be 
teacher-centered; (2) the students are not trained to solve open-ended problems that allow 
for many different answers or solutions; (3) the teacher's evaluation is more emphasized 
on the mastery of materials, while the aspect related to student's mathematical creativity 
is almost never touched. The results of the study showed that this teaching method had 
not supported the development of the students’ creativity. This is actually in line with 

        Mann’s (2006) statement,  who said that  traditional teaching method involving only 
demonstrations and exercises using close-ended problems with single answers are less 
preparing students in Mathematics. 

At the same time, an observation result at a junior high school in Kepanjen related 
to creativity showed that the students' creativity was still less encouraging. To measure 
the creativity of the students, the researcher gave open-ended problems, and the results 
are as follows. Out of 33 who answered the problems, there were 8 students who got 3 
correct answers, 7 students got 2 correct answers, 12 students got 1 correct answer, and 6 
students couldn’t answer at all. From the 8 students who got 3 correct answers, 3 students 

used 2 different and correct ways of completion, while the rest of them (5 students) used 
the same way of completion. Through a closer examination, it turned out that the answer 
had no element of novelty. From the 7 students who got 2 correct answers, there were 3 
students who used 2 different and correct ways of completion, while the rest of them (4 
students) used the same way of completion. Through a closer examination, it turned out 
that the answer also had no element of novelty. 

The result of the study of Mathematic textbooks circulating in the market showed 
that the problems presented in the books are mostly close-ended questions. The following 
is the example of a competency test on the books reviewed. 
 

 

 

 

 

 

 

 

 

 

 

 

 

Picture 1.  The example of questions in a Mathematic textbook for Junior High School students 

Picture 1 showed that the problems in Uji Kompetensi 7 ( . Competency Test 7) lit
are all close-ended problems. The presence of such learning resources certainly can not 
support the development of students' mathematical creativity in the classroom. 

Meanwhile, Yuwono (2006) states that in learning Mathematics, the preceding 
concepts and skills must really have been internalized before stepping on the next concept 
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and skills. Further, Situmorang (2012) believes that the low mastery of Mathematics 
concepts will affect the process of mathematical and creative thinking, which will result 
in the students’ low mathematical problem solving process. 

             Based on the result of the study, it is necessary to design a learning model 
(especially the syntax model) that has the following characteristics: (1) student-centered 
learning; (2) learning by emphasizing open-ended problem solving in order to develop 

           students’ creativity; and (3) has concept tracking activity that allows the students to 

understand the concept first before moving on to the problems. 
 

METHODOLOGY 
This study aims to develop a valid, practical, and effective Mathematics 

learning product. The development product is an open-ended Mathematics learning 
model that can develop students’ creativity. Therefore, this study is part of research 
and development (R&D) activity. 

This  study  followed  Plomp’s  design  research  (2007),  which  consisted  of:  (1) 

preliminary research phase; (2) prototyping phase; and (3) assessment phase. In designing 
the components of the learning model, the researcher refers to the model components 
suggested by Joyce and Weil (2009), namely syntax, social system, reaction principle, 

              and support system. To measure the quality of the model that had been made, the 
 researcher used product quality assessment from Neeven (2007). The three qualities 

measured from this development product are the validity, practicality, and effectiveness 
of the model that had been created. The focus of this study is the development of a syntax 
model for Mathematics learning using open-ended problem solving that can develop 
students’ creativity. 

 
RESULTS AND DISCUSSION 

This open-ended problem solving syntax model is consisted of five phases, as 
presented in Table 1. This model hereafter will be referred as PMT model (Indonesian: 
Pemecahan Masalah Terbuka).  

Table 1.  Syntax Realization 

Phase  Activities  Notes/Goals 
1. Preliminary  1. The teacher was greeting the students 

2. The teacher was asking the students to 
join their groups (group formation was 

    done before conducting the learning 
activities) 

3. The teacher was distributing the student 
books 

    4. The teacher was asking questions 
related to the prerequisite materials (if 

     the material to be learned required 
prerequisites) 

 1. Facilitating the 
students in learning 

 2. Maintaining material 
continuity 

2. Concept 
Tracking 

1. The students were answering questions 
for concept tracking in groups 

  2. The students were working on simple 
open-ended activities in groups 

 1. Building an 
 understanding of 

concepts  
 2. Introducing simple 

 open-ended problems 

artikel pengembangan
s...

Uploaded: 04/15/2019

Checked: 04/15/2019

Similarity

Similarity from a chosen source

Possible character replacementabc

Citation

References

https://corp.unicheck.com/


108 ___________ ©Pancaran Pendidikan, Vol. 6, No. 4, Page 105-112, November 2017 
 

 

Phase  Activities  Notes/Goals 
     3. The students with the teacher were 

reflecting on the concept tracking and 
simple open-ended problem solving that 
had been done 

that were packaged in 
activities 

3. Presentation 
 of Open-

Ended 
Problems 

1. The students were working in groups to 
solve open-ended problems in the student 
books 

     2. The students were asking the teacher 
  whenever  they found  difficulties  in the 

student books 

 1. Developing the 
 students’ creativity 

 trough open-ended 
problem solving 

4. Presentation 
of Works 

1. Several designated groups were writing 
their answers on the board 

     2. Other groups were asking or giving 
feedback to their answers 

    3. The designated groups were giving 
answers or responding to their friends’ 
questions or feedbacks 

4. The students were writing the answers 
that had been concluded 

1. Internalizing the open-
ended problem solving 

  that had been 
conducted 

5. Closing       1. The teacher and the students were 
reflecting on the material discussed 

     2. The teacher was telling the students 
about the next tasks for the next meeting 

3. The teacher was asking the students do 
the competency test in the student books 
individually 

1. Getting the core of the 
material discussed 

  2. Getting the students’ 

creativity scores 

 
The discussion of the development result of this syntax model was focused on: 

(a) concept tracking phase; (b) open-ended problem presentation; and (c) presentation of 
work, while the preliminary and closing phase are not disscussed.  
 Concept Tracking 

      The concept  tracking phase  in the  PMT learning model  consists of  three 
elements: (1) the student answers the concept tracking questions, (2) the students solve 
the simple open-ended problems, and (3) simple open-ended problem solving reflection. 
In learning with the PMT model, teachers do not directly explain the concepts discussed 
at the meeting,  but rather the concept tracking is packaged in the form of questions 
presented in the student book. Questions are made in such a way that by answering these 
questions the students will be brought to the concepts covered in the material discussed 
at the meeting. The PMT model provides an opportunity for the students to trace the 
concepts discussed at the meeting, so that students are not only becoming recipients of 
information, but are also actively involved in the learning process. By actively engaging 
in concept tracking, the students are expected to have a better understanding of concepts. 
This is consistent with that proposed by NCTM (2000), that mathematical understanding 

  is  a  very  important  aspect  in  the  principle of  Mathematics  learning. Mathematical 
understanding is more meaningful if it is built by the students themselves. 

This study emphasized the importance of concept tracking before the students 
solve open-ended problems. Armed with the concept in mind, they were expected to be 
more comfortable to solve the problems. This is in line with Yuwono’s (2006) research, 
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that in learning Mathematics, preceding concepts and skills must be fully internalized 
before stepping on to the next concepts and skills. Situmorang (2012) states that the low 
mastery of mathematical concepts will affect the process of mathematical and creative 
thinking, which will result in the . students’ low mathematical problem solving process

   Before  moving  on  to the  open-ended problem presentation  phase,  in  the 
concept tracking phase the students were also given simple open-ended problems. This 
was intended to allow the students to familiarize themselves with open-ended problems 
and  how  to  solve  them,  which  have  more  than  one  answer  and  different  ways  of 

 completion. This supports Habibah's (2006) research, that students need to be given 
simple open-ended problem first so that they have experience on it. Parwati (2006) states 
that the presentation of open-ended problems that are done gradually from simple to 
complex forms can foster students' learning motivation to learn the next material. These 
simple open-ended problems were done in groups, so that the students can share their 
ideas with their friends and easier for them to solve the problems. 

After performing concept tracking and solving simple open-ended problems, 
the teacher gave reflection in the form of questions that are reminiscent of the process of 
solving the open-ended problems already done. By doing so, the students were expected 

    to be more familiar in solving open-ended problems with more than one answer or 
completing in different ways. 
a. Open-Ended Problem Presentation 

Sujadi (2000) believes that Mathematics needs to be more emphasis on the 
conscious involvement of the learners consciously. Monahan (2002) states that "most 

           people who study creativeness agree that problem solving is essential to creative 
achievement. Most who truly understand creativeness believe it's virtually impossible to 
be creative without a problem". Based on these two opinions, it is necessary to provide 
problems to the students so that they are optimally involved in learning so that their 
creativity can develop. 

In order to develop their creativity, in this research the students were given 
some open-ended problems to be solved. Learning by giving problems to the students is 
in line with the PBL model, as Arends (2008) suggests, that the role of the teacher is to 
present authentic problems, facilitate students’ inquiry, and support their learning. This 

research is also in line with the Siswono’s (2009) research, which is orienting the students 

on the problem solving by providing problems appropriate to their development level. 
Giving the open-ended problems to develop creativity is in line with Leikin’s opinion (in 
Kontoyianni, 2013), who states that it is necessary to provide tasks that have more than 

          one answer to develop creativity. Hashimoto (1997) believes that it is necessary to 
provide open-ended problems to develop students’ creativity. Sharp (2004) also states 

that teachers can get learners to behave creatively through: (1) tasks that not only have 
one correct answer, (2) tolerate “unique” answers, (3) emphasize the process not just the 
results, (4) encourage learners to: try; self-define unclear information, have their own 
interpretation related to knowledge/events, (5) give a balance between structured and 
spontaneous activities. 

In this phase the students worked in groups to solve problems. By doing so, it 
was expected that they can share their ideas among their friends to solve the problems. 
b. Presentation of Work 

The presentation of work was done to reveal how far the students had been able 
to solve the open-ended problems assigned to them. The teacher appointed several groups 
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to present their groups’ results on the board. These support Siswono’s (2009) research, 

where teachers should help students in planning, establishing groups and presenting their 
results. Learning by giving opportunities to students to present their works is in line with 
the PBL model. This can be seen from PBL’s fourth learning phase, which is 'developing 

and presenting the works and exhibits'. 
 
Based on the answers written on the board, other groups compared their own 

answers with the presenters’ ones. This triggered idea sharing among them. Sometimes, 

         both the presenters and other groups have different yet correct ways to answer the 
problems. That way the students learned additional insight of the material presented, and 
developed their creativity. 

 
CONCLUSION 

The development of this syntax model followed Plomp’s design research. These 

includes: (1) preliminary research phase, (2) prototyping phase, and (3) assessment phase. 
The syntax model consisted of five phases, namely: (1) introduction, (2) concept tracking, 
(3) presentation of open-ended problems, (4) presentation of works, and (5) closing. 

 
REFFERENCES 
Arends, R. 2008. Translated by Soetjipto, H.P. & Soetjipto, Belajar untuk Mengajar.  

S.M. Yogyakarta:Penerbit Pustaka Pelajar. 
 
Habibah, S. 2006. Pengembangan Model Pembelajaran Matematika dengan Soal Terbuka 

 untuk Meningkatakan Kreativitas Siswa Sekolah Dasar. MATHEDU: Jurnal 
Pendidikan Matematika, 1 (2): 103-110.  

 
Hashimoto, Y. 1997. The Method of Fostering Creativity Through Mathematical Problem 

Solving.  (Online), 3 (29): International Reviews on Mathematical Education, 
86-87, last accessed on 7  July 2012 th

 
Joyce, B., Weil, M., & Calhoun, E. 2009. , Eighth Edition. Boston : Models of Teaching

Allyn and Bacon. 
 

         Kontoyianni, K., , M.,  Integrating Kattou Pitta-Pantazi, D.& Christou, C. 2013.
mathematical abilities and creativity in the assessment of mathematical giftedness.  

   Psychological Test and Assessment Modeling. (Online), 55 (3): 289-315. last 
accessed on 10  April 2014. th

 
Mann, E.L. 2006. Creativity: The Essence of Mathematics. Journal for the Education of 

the Gifted. (Online), 30 (2): 236 260,  last accessed on 17  July 2012. – th

 
Monahan, T. 2002. The Do- -Yourself Lobotomy:  It Open Your Mind to Greater Creative 

Thinking. New York: Published by John Wiley & Sons, Inc.,  
 

          NCTM. 2000. . Copyright by the Priciples and Standards for School Mathematics
National Council of Teachers of Mathematics, Inc. 1906 Association Drive, 
Reston, VA 20191 9988. –

artikel pengembangan
s...

Uploaded: 04/15/2019

Checked: 04/15/2019

Similarity

Similarity from a chosen source

Possible character replacementabc

Citation

References

https://corp.unicheck.com/


I Ketut Mathematics Learning Syntax Model Using Open-Ended Problem ...  ____:   111 
 
 
Neeveen., N., Folmer, E. 2007. Educational Design Research. Dalam Plomp, T.&Neeven, 

N. (Eds), Formative Evaluation in Educational Design Research. Proceedings of 
    the seminar conducted at the East China Normal University, Shanghai (PR 

China), 23   26  November 2007. th – th

 
Paparan Wamendikbud Bidang Pendidikan: Konsep dan Implementasi Kurikulum 2013  

(online), last accessed on 16  January 2015. th

 
Parwati, N. 2008. Implementasi Model Pembelajaran Penalaran Dan Pemecahan Masalah 

      Terbuka Untuk Meningkatkan Kompetensi Penalaran Dan Komunikasi 
Matematik Siswa Kelas VII SMP Negeri 2 Singaraja. Journal Pendidikan dan 
Pengajaran UNDIKSHA. (Online), No.3 TH. XXXXI Juli 2008: 666-683,  last 
accessed on 16  June 2014. th

 
         Permendikbud no 103 tahun 2014 tentang Standar Proses Pendidikan Dasar dan  

Menengah. (Online), last accessed on 22  May 2015. th

 
Plomp, T. 2007. Educational Design Research. Dalam Plomp, T.&Neeven, N. (Eds),   

    Educational Design Research: An  Introduction.  Proceedings of  the seminar 
         conducted at the East China Normal University, Shanghai (PR China), 

November  23   26  2007.  th – th

 
           Sharp, C. 2004. Developing young children’s creativity: what can we learn from 

research? (Online),  last accessed on 16  May 2015. th

 
       Siswono, T.E.Y. 2009. Pengembangan Model Pembelajaran Matematika Berbasis 

Pengajuan dan Pemecahan Masalah Untuk Meningkatkan Kemampuan Berpikir 
Kreatif Siswa. (Online), last accessed on 12  y 2015.   th Ma

 
Situmorang, A.S. 2012. Peningkatan Pemahaman Konsep dan Kreativitas matematika 

Siswa Melalui Model Pembelajaran Pencapaian Konsep. (online), last accessed 
on 16  April 2014. th

 
Suastika, I Ketut .2017.  Mathematics Learning Model of  Open Problem Solving to  

Develop Students’ Creativity.  International Electronic Journal of Mathematics 
Education Volume 12./ No. 6/ 569-577. 

 
Sujadi, R. 2000. Kiat Pendidikan Matematika di Indonesia. Konstatasi Keadaan Masa 

Kini Menuju Masa Depan. Jakarta: Ditjen DIKTI.  
 
Wardhani, S. dan Rumiati. 2011. Instrumen Penilaian Hasil Belajar Matematika SMP: 

Belajar dari PISA dan TIMSS. Jakarta: PPPPTK Matematika. (Online), 
last accessed on 20  Desember 2014. th

 
Yuwono, I. 2006. Pengembangan Model Pembelajaran Matematika Secara Membumi. 

MATHEDU:  1(2): 94-102. Jurnal Pendidikan Matematika.
 

artikel pengembangan
s...

Uploaded: 04/15/2019

Checked: 04/15/2019

Similarity

Similarity from a chosen source

Possible character replacementabc

Citation

References

https://corp.unicheck.com/


112 ___________ ©Pancaran Pendidikan, Vol. 6, No. 4, Page 105-112, November 2017 
 

 

 
 

artikel pengembangan
s...

Uploaded: 04/15/2019

Checked: 04/15/2019

Similarity

Similarity from a chosen source

Possible character replacementabc

Citation

References

https://corp.unicheck.com/

