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The 1st International Conference on Lesson Study of Science, 

Technology, Engineering, and Mathematics 2019 

 
Suratno 

Editor in Chief of International Conference on Lesson Study of Science, technology, 

Engineering, and Mathematics 2019 

E-mail: suratno.fkip@unej.ac.id 

 
We would like to express our gratitude to all participant who were joining “The First 

International Conference on Lesson Study of Science, Technology, Engineering, and 

Mathematics 2019 (ICOLSSTEM)”. It is the first International conference held by the Faculty of 

Teacher Training and Education, University of Jember on 30 November-01 December 2019. 

The conference is held to welcome participants from many countries, with broad and diverse 

research interests on physics, science, technology, engineering, and mathematics under the 

application of lesson study. The mission is to become an annual international forum in the 

future, where, civil society organization and representative, research students, academics and 

researchers, scholars, scientist, teachers and practitioners from all over the world could meet in 

and exchange an idea to share and to discuss theoretical and practical knowledge on those 

topics. The aim of the first international conference is to present and discuss the latest research 

that contributes to the sharing of new theoretical, methodological and empirical knowledge and 

a better understanding in the area of physics, science, technology, engineering, and mathematics.  

The main themes of The ICOLSSTEM 2019 (International Conference on Lesson Study 

of Science Technology Engineering and Mathematics) are focused on problems related to 

Physics, Science, Technology, Engineering, Mathematics, General Physics, and Biology, and its 

applications. The topics of the conference include: (1)Sciences, (2) Technology, (3)  

Engineering, (4) Physical Mathematics, Computational Physics, and applications, (5) 

Mathematical modelling for Material Physics, semiconductor materials, and Applications, (6) 

Computational for Biomaterials, (7) Graph Theory, Combinatorics, and Applications, (8) 

Applied Statistics, (9)  Biomaterials and applications, (10) Environmental science, 

Biotechnology, and applications, (11) Geophysics and Earth Sciences, ( 12) Development of 

Sofware engineering for Physics, Mathematics and Sciences. The lesson study topic are not 

limited to the above themes but they also include the lesson study research of interest in general 

including mathematics, physics and biology education, such as (1) Literacy of Mathematics,(2) 

The Use of ICT Based Media In Mathematics Teaching and Learning,(3) Technological, 

Pedagogical, Content Knowledge for Teaching Mathematics, (4) Students Higher Order 

Thinking Skill of Mathematics, (5) Contextual Teaching and Realistic Mathematics, (6) Science, 

Technology, Engineering, and Mathematics Approach, (7) Local Wisdom Based Education: 

Ethnomathematics, (8) Showcase of Teaching and Learning of Mathematics, (9) The 21st 

Century Skills: The Integration of 4C Skill in Teaching. 
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The participants of ICOLSSTEM 2019 were 217 participants consisting research 

students, academics and researchers, scholars, scientist, teachers and practitioners from many 

countries. The selected papers to be published on IOP Conference Series: Journal of Physics are 

100 papers. 

On behalf of the organizing committee, finally we gratefully acknowledge the support 

from the University of Jember of this conference. We would also like to extend our thanks to all 

lovely participants who have been joining this unforgettable and valuable event. 

 
 

Prof. Dr. Suratno, M.Si.
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The committees of The First International Conference on Lesson Study of Science, 

Technology, Engineering, and Mathematics 2019 would like to express gratitude to all 

Committees for the volunteering support and contribution in the editing and reviewing 

process. 

Digital Repository Universitas JemberDigital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


Journal of Physics: Conference Series

PAPER • OPEN ACCESS

Peer review statement
To cite this article: 2020 J. Phys.: Conf. Ser. 1563 011002

 

View the article online for updates and enhancements.

This content was downloaded from IP address 114.124.244.227 on 22/03/2021 at 14:43

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://doi.org/10.1088/1742-6596/1563/1/011002
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssXtC1DbRSIPn-KedSTaGid-C4PexVvcog8tBIibFG9y6XBLNBwLLgkKhyLb7rkuTgUzyekvQc2rc0CXvuMrmodMzVIoR6_i5epD5e4f17c6A_VRK2jnEbk9PodvrXDBuQBP4Ui9AxQFLvzHA99wb6WZSMrseoi0lITZGUQ_w6zCjOQz2upJVAuuSGB0jxhHYlNiNuo9MxS96khbEI9x0pUfiYCRTIkErC87f9FA9zcC95sriaUAdXHKdlBeN5QAxaU3o5jvoa1HbO0rn6zyYgk&sig=Cg0ArKJSzOWNfPB1sbfy&adurl=https://ecs.confex.com/ecs/240/cfp.cgi%3Futm_source%3DIOPPW%26utm_medium%3DBanners%26utm_campaign%3D240Abstract%26utm_content%3DApr9
http://repository.unej.ac.id/
http://repository.unej.ac.id/


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

ICOLSSTEM 2019

Journal of Physics: Conference Series 1563 (2020) 011002

IOP Publishing

doi:10.1088/1742-6596/1563/1/011002

1

Peer review statement

All papers published in this volume of Journal of Physics: Conference Series have been peer reviewed
through processes administered by the proceedings Editors. Reviews were conducted by expert referees to
the professional and scientific standards expected of a proceedings journal published by IOP Publishing.

Digital Repository Universitas JemberDigital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


3/22/2021 Journal of Physics: Conference Series, Volume 1563, 2020 - IOPscience

https://iopscience.iop.org/issue/1742-6596/1563/1 1/12

Table of contents

Open all abstracts

Preface

Science

Volume 1563
2020

Previous issue Next issue

International Conference on Lesson Study of Science Technology Engineering and Mathematics
16-17 November 2019, Jember, Indonesia

Accepted papers received: 21 May 2020 
Published online: 19 June 2020

 

011001OPEN ACCESS

Preface
 View article  PDFOpen abstract

011002OPEN ACCESS

Peer review statement
 View article  PDFOpen abstract

012001OPEN ACCESS

Early detection of Indonesian financial crisis using combination of volatility and Markov
switching models based on indicators of real exchange rate and M2/foreign exchange reserves
N Nafisah, Sugiyanto and H Pratiwi

 View article  PDFOpen abstract

012002OPEN ACCESS

Financial crisis prediction in Indonesia using combined of volatility and Markov
switching models based on real interest rate on deposit and nominal exchange rate indicators

D Rojanah, Sugiyanto and E Zukhronah

 View article  PDFOpen abstract

012003OPEN ACCESS

The application of combined Markov regime switching and volatility model in detecting
early financial crisis in IndonesiaThis site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/volume/1742-6596/1563
https://iopscience.iop.org/issue/1742-6596/1562/1
https://iopscience.iop.org/issue/1742-6596/1564/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/011001
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/011001/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/011001/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/011002
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/011002/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/011002/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012001
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012001/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012001/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012002
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012002/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012002/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012003
http://ioppublishing.org/privacyPolicy
http://repository.unej.ac.id/
http://repository.unej.ac.id/


3/22/2021 Journal of Physics: Conference Series, Volume 1563, 2020 - IOPscience

https://iopscience.iop.org/issue/1742-6596/1563/1 2/12

A P Ratnasari, Sugiyanto and S Subanti

 View article  PDFOpen abstract

012004OPEN ACCESS

The prediction of financial crisis in Indonesia based on the smoothed probability value
from the combination of volatility and Markov switching models

S D Pratiwi, Sugiyanto and H Pratiwi

 View article  PDFOpen abstract

012005OPEN ACCESS

Application of GSTAR kriging model in forecasting and mapping coffee berry borer
attack in Probolinggo district
H Pramoedyo, A Ashari and A Fadliana

 View article  PDFOpen abstract

012006OPEN ACCESS

Initial soil properties of the restored degraded area under different vegetation cover in UB
Forest, East Java, Indonesia

M Yusuf, A A R Fernandes, S Kurniawan and E Arisoesilaningsih

 View article  PDFOpen abstract

012007OPEN ACCESS

Combination of extraction features based on texture and colour feature for beef and pork
classification
A M Priyatno, F M Putra, P Cholidhazia and L Ningsih

 View article  PDFOpen abstract

012008OPEN ACCESS

Integration of photosystem I and photosystem II from tylakoid membrane of spirulina sp.
for DSSC natural dye pigments

D Y Kusuma, Q Hidayah, A N Izziyah and B Purnama

 View article  PDFOpen abstract

012009OPEN ACCESS

Response of seed germination and seedling growth of Physalis accession from East Java
R Mastuti, B Waluyo and J Batoro

 View article  PDFOpen abstract

012010OPEN ACCESS

Designing video profile fashion program Malang State University using adobe premiere

N Aini, N Hidayati and S E P Rahayu

 View article  PDFOpen abstract

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012003/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012003/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012004
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012004/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012004/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012005
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012005/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012005/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012006
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012006/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012006/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012007
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012007/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012007/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012008
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012008/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012008/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012009
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012009/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012009/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012010
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012010/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012010/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
http://ioppublishing.org/privacyPolicy
http://repository.unej.ac.id/
http://repository.unej.ac.id/


3/22/2021 Journal of Physics: Conference Series, Volume 1563, 2020 - IOPscience

https://iopscience.iop.org/issue/1742-6596/1563/1 3/12

012011OPEN ACCESS

Temperature and strain rate effect on flow stress of al2075/bottom ash composite
F D Supriyanto, H Seputro, H Rinaldi and H I Akbar

 View article  PDFOpen abstract

012012OPEN ACCESS

E-commerce implementation in supporting business services strategy (case study at
petshop gifaro evidence)

J T Purba, Hery and A E Widjaja

 View article  PDFOpen abstract

012013OPEN ACCESS

Solid state organic photovoltaic devices using spirulina sp thylakoid membrane films as
active material
Q Hidayah, D Y Kusuma, O R Aji, A N Izziyah and B Purnama

 View article  PDFOpen abstract

012014OPEN ACCESS

An Analysis of the utilization of Gamal Plant (Gliricidia sepium) as a shade for coffee
plants

K Khusnul, Suratno, J Prihatin and Sudarti

 View article  PDFOpen abstract

012015OPEN ACCESS

An analysis of innovation on the utilization of cascara by coffee farmers
N Komaria, Suratno, J Prihatin and Sudarti

 View article  PDFOpen abstract

012016OPEN ACCESS

H-Infnitiy for world crude oil price estimation

M Y Anshori, T Herlambang, D F Karya, D Rahmalia and P A Inawati

 View article  PDFOpen abstract

012017OPEN ACCESS

Prediction of Indonesian financial crisis using Markov regime switching autoregressive
conditional heteroscedasticity models based on bank deposits and lending/deposit interest rate
indicators
A Maulana, Sugiyanto and I Slamet

 View article  PDFOpen abstract

012018OPEN ACCESS
This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012011
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012011/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012011/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012012
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012012/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012012/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012013
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012013/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012013/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012014
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012014/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012014/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012015
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012015/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012015/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012016
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012016/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012016/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012017
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012017/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012017/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
http://ioppublishing.org/privacyPolicy
http://repository.unej.ac.id/
http://repository.unej.ac.id/


3/22/2021 Journal of Physics: Conference Series, Volume 1563, 2020 - IOPscience

https://iopscience.iop.org/issue/1742-6596/1563/1 4/12

Early detection models of currency crises in Indonesia based on inflation and interest rates
indicators

I F Amri, N Chamidah and Sugiyanto

 View article  PDFOpen abstract

012019OPEN ACCESS

Mathematical modelling of two layer shallow water flow with incline and uneven bottom
I R Lina, U Habibah and W M Kusumawinahyu

 View article  PDFOpen abstract

012020OPEN ACCESS

Synthesis of hydrokxyapatite based duck egg shells using precipitation method

N D Malau and F Adinugraha

 View article  PDFOpen abstract

012021OPEN ACCESS

The effect of applying fertilizer of moringa leaf (Moringa oliefera) extract and rice
washing water to the growth of pakcoy plant (Brassica rapa L. spp. Chinensis (L.))
P N Sari, M Auliya, U Farihah and N E A Nasution

 View article  PDFOpen abstract

012022OPEN ACCESS

The utilization of corncob for the manufacture of charcoal briquette as an alternative fuel

S Rahmawati, Pathuddin, J Sakung, Suherman, A Fudholi and L Sushmita

 View article  PDFOpen abstract

012023OPEN ACCESS

Factors to increasing the employee performance through knowledge management
systems implementation at PT. XYZ
W Sardjono, M Mukhlis and E Selviyanti

 View article  PDFOpen abstract

012024OPEN ACCESS

In silico anti-inflammatory activity evaluation of some bioactive compound from ficus
religiosa through molecular docking approach

W Utami, H A Aziz, I N Fitriani, A T Zikri, A Mayasri and D Nasrudin

 View article  PDFOpen abstract

012025OPEN ACCESS

Community structure of fruit tree species on successful marginal land conservation in
Jombang Regency, East Java Province, Indonesia
Zulfikar, E Arisoesilaningsih, S Indriani and A A R Fernandes
This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012018
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012018/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012018/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012019
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012019/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012019/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012020
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012020/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012020/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012021
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012021/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012021/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012022
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012022/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012022/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012023
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012023/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012023/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012024
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012024/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012024/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012025
http://ioppublishing.org/privacyPolicy
http://repository.unej.ac.id/
http://repository.unej.ac.id/


3/22/2021 Journal of Physics: Conference Series, Volume 1563, 2020 - IOPscience

https://iopscience.iop.org/issue/1742-6596/1563/1 5/12

Education

 View article  PDFOpen abstract

012026OPEN ACCESS

The failure farmers in panti district to control tungro disease which endemic in 2014-
2019
W S Wahyuni and J B A Sayekti

 View article  PDFOpen abstract

012027OPEN ACCESS

Student profile multiple representations skills under the implementation of OBSIM
(observation and simulation) model of teaching in improving creative thinking skills
Z R Ridlo, Sutarto, I K Mahardika, Indrawati, I W A Terra and E Wardani

 View article  PDFOpen abstract

012028OPEN ACCESS

The development of student worksheet based on islamic values in the basic laws of
chemical calculations

A Mayasri, I Magfirah, Nurbayani, W Utami and D Nasrudin

 View article  PDFOpen abstract

012029OPEN ACCESS

Student's perspective about electrical voltage of fruit cells through STEM
A M Setiawan, Munzil, M F Marsuki, D Nugraheni, F Hanifiyah and N Husnayaini

 View article  PDFOpen abstract

012030OPEN ACCESS

The assessment of understanding biological concepts: a systematic review

T Wulandari, M Ramli and Muzzazinah

 View article  PDFOpen abstract

012031OPEN ACCESS

Chemistry Acoustic (Chemcoustic): Android Based Application for Fun Chemistry
Learning
A Mugitsah, F S Irwansyah and C Z Subarkah

 View article  PDFOpen abstract

012032OPEN ACCESS

The metacognition of elementary students in object change learning with SQ3R (Survey,
Question, Read, Recite and Review)

I N Fadilah, Suratno, T D Prastiti, Dafik and Hobri
This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012025/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012025/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012026
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012026/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012026/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012027
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012027/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012027/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012028
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012028/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012028/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012029
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012029/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012029/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012030
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012030/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012030/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012031
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012031/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012031/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012032
http://ioppublishing.org/privacyPolicy
http://repository.unej.ac.id/
http://repository.unej.ac.id/


3/22/2021 Journal of Physics: Conference Series, Volume 1563, 2020 - IOPscience

https://iopscience.iop.org/issue/1742-6596/1563/1 6/12

 View article  PDFOpen abstract

012033OPEN ACCESS

The implementation of somatic, auditory, visualization, intellectually (SAVI) learning
approach to improve students' attention toward mathematics learning
A N Istiqomah, I Kurniawati and A N Wulandari

 View article  PDFOpen abstract

012034OPEN ACCESS

The effectiveness of implementation research-based learning model of teaching
integrated with Cloud Classroom (CCR) to improving critical thinking skills in an astronomy course

Z R Ridlo, Dafik and C I W Nugroho

 View article  PDFOpen abstract

012035OPEN ACCESS

Development of learning media using VBA excel in physical learning in senior high
school
A D Safitri, A D Lesmono, Maryani and A A Wardoyo

 View article  PDFOpen abstract

012036OPEN ACCESS

Developing mathematical reasoning problems type two-tier multiple choice for junior
high school students based on ethnomathematics of jember fashion carnaval

R Ambarwati, Sunardi, E Yudianto, R P Murtikusuma and L N Safrida

 View article  PDFOpen abstract

012037OPEN ACCESS

An analysis of olympiad students' critical thinking in solving National Science Olympiad
(OSN) problem on number theory material
D D H Jatmiko, A Fatahillah, E Oktavianingtyas and O A Rochmah

 View article  PDFOpen abstract

012038OPEN ACCESS

Development of remedial mathematics learning based on lesson study for learning
community against students' problem solving analysis capabilities

D Purwandi, Susanto and Hobri

 View article  PDFOpen abstract

012039OPEN ACCESS

STEM education for pre-service teacher: why and how?
D Nasrudin, C Rochman, HY Suhendi, I Helsy, A Rasyid, I Aripin, W Utami and A Mayasri

 View article  PDFOpen abstract
This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012032/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012032/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012033
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012033/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012033/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012034
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012034/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012034/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012035
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012035/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012035/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012036
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012036/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012036/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012037
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012037/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012037/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012038
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012038/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012038/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012039
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012039/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012039/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
http://ioppublishing.org/privacyPolicy
http://repository.unej.ac.id/
http://repository.unej.ac.id/


3/22/2021 Journal of Physics: Conference Series, Volume 1563, 2020 - IOPscience

https://iopscience.iop.org/issue/1742-6596/1563/1 7/12

012040OPEN ACCESS

Biotechnology concept: questioning of analysis with lesson study for learning community
(LSLC) for higher ordered thinking skill on coffee area plantation

Suratno, N Komaria, Hobri, F Husniah, I L Novenda and M Fahroyin

 View article  PDFOpen abstract

012041OPEN ACCESS

Analysis of difficulties in solving mathematical problems categorized higher order
thinking skills (HOTS) on the subject of rank and shape of the root according to polya stages
Ernawati and S Sutiarso

 View article  PDFOpen abstract

012042OPEN ACCESS

STEM Learning and its Barrier in Schools: The Case of Biology Teachers in Malang City

H Susilo and A K Sudrajat

 View article  PDFOpen abstract

012043OPEN ACCESS

The analysis of implementation of multy source based learning media to improve the
elementary students' critical thinking skills in solving addition and subtraction problems
Y R Sari, Dafik and Suparti

 View article  PDFOpen abstract

012044OPEN ACCESS

The analysis of the application of learning materials based on project-based learning to
improve the elementary school students' creative thinking skills in solving contextual division
problems

N H Shalihah, Dafik and T D Prastiti

 View article  PDFOpen abstract

012045OPEN ACCESS

The analysis of the implementation of scientific approach 5M to improve the elementary
students' critical thinking skills in solving a fraction sorting problem
Rofika, Dafik and T D Prastiti

 View article  PDFOpen abstract

012046OPEN ACCESS

Students' creative thinking skill in the flipped classroom-blended learning of mathematics
based on lesson study for learning community

A R Sya'roni, P A Inawati, E Guswanto, Susanto and Hobri

 View article  PDFOpen abstract

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012040
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012040/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012040/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012041
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012041/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012041/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012042
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012042/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012042/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012043
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012043/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012043/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012044
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012044/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012044/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012045
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012045/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012045/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012046
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012046/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012046/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
http://ioppublishing.org/privacyPolicy
http://repository.unej.ac.id/
http://repository.unej.ac.id/


3/22/2021 Journal of Physics: Conference Series, Volume 1563, 2020 - IOPscience

https://iopscience.iop.org/issue/1742-6596/1563/1 8/12

012047OPEN ACCESS

Learning crude oil based on enviromental literacy

I Farida, F R Agung, R Aisyah and D Nasrudin

 View article  PDFOpen abstract

012048OPEN ACCESS

The analysis of STEM-PjBL implementation and its effect on students' metacognition
skills in resolving social arithmetic problems
Y Wangguway, S Kurniawati, I N Maylisa, Z L Al Jabbar and B Sulistiyono

 View article  PDFOpen abstract

012049OPEN ACCESS

The matthayom and senior high school student's metacognition profile on solving pisa
test shape and space content based on van hiele level

F F Firmansyah, B E Aribowo, R Damayanti, M P Sari, Sunardi and E Yudianto

 View article  PDFOpen abstract

012050OPEN ACCESS

Implementation of lesson study through guided inquiry learning model to improve
students' critical thinking
L Z Isnawati, Caswita and S H Noer

 View article  PDFOpen abstract

012051OPEN ACCESS

The colloid labyrinth media to improve students motivation and learning achievement on
chemistry lessons

M Erna, Susilawati, S Haryati and F Alodia

 View article  PDFOpen abstract

012052OPEN ACCESS

Instructional materials for optical matter based on STEM-CP (Science, Technology,
Engineering, Mathematics-Contextual Problem) to increase student critical thinking skills in high
school
I P Sari, Sutarto, I Mudakir, Supeno and A S Budiarso

 View article  PDFOpen abstract

012053OPEN ACCESS

Science textbook based on Socio-Scientific Issues (SSI) for environmental pollution to
increase student science literacy in junior high school

S D Anggraini, Indrawati and D Wahyuni

 View article  PDFOpen abstract

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012047
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012047/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012047/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012048
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012048/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012048/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012049
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012049/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012049/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012050
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012050/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012050/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012051
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012051/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012051/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012052
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012052/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012052/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012053
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012053/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012053/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
http://ioppublishing.org/privacyPolicy
http://repository.unej.ac.id/
http://repository.unej.ac.id/


3/22/2021 Journal of Physics: Conference Series, Volume 1563, 2020 - IOPscience

https://iopscience.iop.org/issue/1742-6596/1563/1 9/12

012054OPEN ACCESS

The development of environmental change textbook based on STEM-Cp to improve
problem-solving skills in high school biology learning

D Nuriyah, Sutarto and J Prihatin

 View article  PDFOpen abstract

012055OPEN ACCESS

The analysis of the implementation of the pictorial riddle method in improving the
creative thinking skill of fourth grade students in solving of sound propagation problem
D H Agustin, Hobri and M I Farisi

 View article  PDFOpen abstract

012056OPEN ACCESS

The effectiveness of literacy stimulation model based on multisensory development of
the results of DDST

J Palupi, S A Maryanti, E Subiastutik, Gumiarti and F F Firmansyah

 View article  PDFOpen abstract

012057OPEN ACCESS

The effectiveness of the combined of inquiry and experimental learning models on
student cognitive learning outcomes about the properties of light
M Fitriyah, Suratno, T D Prastiti, Dafik and Hobri

 View article  PDFOpen abstract

012058OPEN ACCESS

ICT literacy with google suite for education (GSFE) in junior high school with different
academic abilities

K Insani, Suratno and I Farisi

 View article  PDFOpen abstract

012059OPEN ACCESS

Implementation of lesson study with rigorous mathematical thinking based on student
worksheet to enhance the students' mathematical critical thinking
R A Resmi and Caswita

 View article  PDFOpen abstract

012060OPEN ACCESS

The application of Lesson Study for LearningCommunity (LSLC)- based collaborative
learning - integrated Realistic Mathematics Education (RME) to improve the students' mathematical
reasoning ability class IX D of MTSN 5 Jember on quadratic equation material

R Kusumawati

 View article  PDFOpen abstractThis site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012054
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012054/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012054/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012055
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012055/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012055/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012056
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012056/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012056/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012057
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012057/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012057/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012058
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012058/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012058/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012059
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012059/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012059/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012060
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012060/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012060/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
http://ioppublishing.org/privacyPolicy
http://repository.unej.ac.id/
http://repository.unej.ac.id/


3/22/2021 Journal of Physics: Conference Series, Volume 1563, 2020 - IOPscience

https://iopscience.iop.org/issue/1742-6596/1563/1 10/12

012061OPEN ACCESS

Differentiation between TPACK level in junior and senior pre-service teacher to design
science lesson
I W A Terra, Z R Ridlo, Indrawati and S Hidayah

 View article  PDFOpen abstract

012062OPEN ACCESS

Adiwiyata School: An environmental care program as an effort to develop Indonesian
students' ecological literacy

R Febriani, U Farihah and N E A Nasution

 View article  PDFOpen abstract

012063OPEN ACCESS

The analysis of the implementation of multi techniques based learning media in
improving the elementary school students' higher order thinking skill in solving exponential
problem
L Masruroh, Dafik and Suprapti

 View article  PDFOpen abstract

012064OPEN ACCESS

Factors behind the implementation of STEM education in Bangladesh

S A Chowdhury, ASM S Arefin and F Ahmed

 View article  PDFOpen abstract

012065OPEN ACCESS

The effectuality of animated media for teaching biotechnology materials in indonesian
rural primary schools
S M Fitriyah, D Imamyartha, M Bilqis, Z Finali, A A Latifah and A I Harfiyani

 View article  PDFOpen abstract

012066OPEN ACCESS

The analysis of learning materials implementation based on research-based learning to
improve the elementary school student's creative thinking skills in solving "polamatika" problems

S I Wahyuni, Dafik and M I Farisi

 View article  PDFOpen abstract

012067OPEN ACCESS

The development of Islamic-based PISA question models on the topics concerning
quantity and its enhancement to improve student problem solving skills
T Indahwati, Dafik and M Irvan

 View article  PDFOpen abstract

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012061
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012061/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012061/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012062
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012062/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012062/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012063
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012063/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012063/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012064
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012064/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012064/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012065
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012065/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012065/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012066
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012066/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012066/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012067
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012067/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012067/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
http://ioppublishing.org/privacyPolicy
http://repository.unej.ac.id/
http://repository.unej.ac.id/


3/22/2021 Journal of Physics: Conference Series, Volume 1563, 2020 - IOPscience

https://iopscience.iop.org/issue/1742-6596/1563/1 11/12

JOURNAL LINKS

Journal home

Information for organizers

Information for authors

Contact us

012068OPEN ACCESS

The analysis of dyscalculia that referred to the learning style of fleming and mills theory
on matrix materials of MAN 1 Metro students

T M Jannah and H Bharata

 View article  PDFOpen abstract

012069OPEN ACCESS

The effect of self efficacy on students' motivation and learning outcome of class 8 in
build flat side space material
U Farihah and P Rakasiwi

 View article  PDFOpen abstract

012070OPEN ACCESS

The analysis of the implementation of discovery-based learning to improve students'
creative thinking skills in solving the number multiplication problems

Sumartiningsih, Dafik and Suparti

 View article  PDFOpen abstract

012071OPEN ACCESS

The implementation of lesson study as a tool to improve the students' higher order
thinking skill on trigonometric material regarding creative thinking skill
N Hadianto, Hobri and M Irvan

 View article  PDFOpen abstract

012072OPEN ACCESS

The analysis of application of learning materials based on inquiry based learning and its
effect on critical thinking skills of students in solving fractions problems

S Chususiyah, Dafik and T D Prastiti

 View article  PDFOpen abstract

012073OPEN ACCESS

The implementation of project-based learning in STEM activity (water filtration system)
in improving creative thinking skill
Z R Ridlo, U Nuha, I W A Terra and L Afafa

 View article  PDFOpen abstract

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://iopscience.iop.org/1742-6596
http://conferenceseries.iop.org/content/organizers
http://conferenceseries.iop.org/content/authors
http://conferenceseries.iop.org/content/aboutus
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012068
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012068/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012068/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012069
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012069/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012069/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012070
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012070/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012070/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012071
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012071/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012071/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012072
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012072/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012072/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012073
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012073/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1563/1/012073/pdf
https://iopscience.iop.org/issue/1742-6596/1563/1
http://ioppublishing.org/privacyPolicy
http://repository.unej.ac.id/
http://repository.unej.ac.id/


3/22/2021 Journal of Physics: Conference Series, Volume 1563, 2020 - IOPscience

https://iopscience.iop.org/issue/1742-6596/1563/1 12/12

Reprint services from Curran Associates

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

Digital Repository Universitas JemberDigital Repository Universitas Jember

http://www.proceedings.com/2156.html
http://ioppublishing.org/privacyPolicy
http://repository.unej.ac.id/
http://repository.unej.ac.id/


Journal of Physics: Conference Series

PAPER • OPEN ACCESS

The matthayom and senior high school student’s metacognition profile
on solving pisa test shape and space content based on van hiele level
To cite this article: F F Firmansyah et al 2020 J. Phys.: Conf. Ser. 1563 012049

 

View the article online for updates and enhancements.

This content was downloaded from IP address 125.166.119.203 on 15/02/2021 at 02:40

Digital Repository Universitas JemberDigital Repository Universitas Jember

https://doi.org/10.1088/1742-6596/1563/1/012049
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsu5Nnyt0FfpNCDpj2p9CLYsR4X5IvvVUqSPsF0hWvliOh7R8ewppu4AE4NL18xqcXYfvrCJxC4NLx9tj0JFlkn2FnaXk_9vC7ZclnAavYdfHUQF5J75zXStA26jjJ6Aq7jAdVd0vDqFBy5MdL7lTkhyG13jEz-Rf8sgsjwT3ft6a9Px-O81Drf13xT8KLDpsWJ7tz_WiGZp0zNxaUMnWf5c0oGcPZG1mqkDNCgKJ5w9kF5K_RtF111Kt83-sv_3ojkTTqCvqz11OIkRrOBURFai&sig=Cg0ArKJSzBYYV1tPlt9T&adurl=http://iopscience.org/books
http://repository.unej.ac.id/
http://repository.unej.ac.id/


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

ICOLSSTEM 2019

Journal of Physics: Conference Series 1563 (2020) 012049

IOP Publishing

doi:10.1088/1742-6596/1563/1/012049

1

 

 

 

 

 

 

The matthayom and senior high school student’s metacognition 
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Abstract. Profile of the students’ metacognition observed in this research was an activity that 

involved the abilities and metacognition processes of the students at each level of van Hiele 

thinking, including knowledge of metacognition and metacognition settings in solving 

geometrical problems in shape and space content. This type of research was descriptive with 

qualitative approach. Descriptive research was used in this research because it described or 

explained the variables studied, namely the level of van Hiele and Metacognition in schools in 

Indonesia and Thailand. The data collection methods used were van Hiele, PISA and interview 

tests. The results of the data analysis found that the students of visual level in Indonesia and 

Thailand in the planning stage were able to think about what to do, but in the monitoring stage, 

the students asked themselves questions about the purpose of the problems. However, in the 

evaluation stage they still doubt of what they decided, the students of analysis level in Indonesia 

and Thailand in the planning, monitoring and evaluation stages were quite sure of what they have 

thought. 

 

1. Introduction 

Education is very important for human life. Education has an understanding of the changing process of 

behaviour of a person or group of people in an effort to mature humans through teaching and training 

efforts, the process of expansion and how to educate. Mathematics is one of the important subjects in 

education. As proof, mathematics is taught at each level of education ranging from elementary school 

to college. Mathematics is an important element in our lives, so learning mathematics is very necessary. 

Geometry may become a subject that is hard to understand because it is constructed from abstract 

structures [1]. Communication both in oral and written languages are essential for the students to meet 

the new standards [2]. Meta-cognitive is important to have for every student because through meta-

cognitive, the students are able to express ideas of thinking verbally and in writing contained in solving 

mathematical problems. Mathematics and geometry have different content, the metacognitive awareness 

of the students can change in these lessons [3]. 

Submission of opinions, conceptual understanding and selection of appropriate strategies, alternative 

solutions are thought ideas, all structured to solve mathematical problems. The results of PISA test and 

surveys in 2015 involved 540,000 students in 70 countries. From the results of the 2015 PISA test and 

evaluation, the performance of Indonesian students were still relatively low. Program for International 

Student Assessment (PISA) is held every three years at the end of the lower secondary education [4]. 

Consecutive mean scores of Indonesian students’ achievement for science, reading and mathematics 

were in rank 62, 61, and 63 out of 69 countries evaluated. In learning geometry, critical thinking and 
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reasoning are needed, as well as logical abstraction ability. Basically, geometry material will be easily 

understood by the students compared to other branches of mathematics. The topic of geometry is still 

considered difficult by most of the students [5]. There are differences in the characteristics of the 

metacognition process in high, medium and low ability students in solving mathematical problems [6]. 

Metacognition of geometry is a person’s ability to control their thought processes in observing based on 

the levels of geometrical thinking[7]. The students who have the ability to think about their thoughts are 

more effective than those who do not because metacognition is the ability to think about their thoughts 

that makes a person’s thoughts clear [8]. 

The development of metacognition is not an automatic process, but is the result of a long process of 

development of the cognitive system [9]. Metacognition is a form of cognition [10], the second or higher 

level of thought processes that include active control over the process of cognition, In terms of 

metacognitive knowledge dimensions, Metacognitive knowledge has many similarities with knowledge 

cognitive, geometry is the space where children live and move [11]. Performance do not contribute to 

emotions apart from hopelessness [12]. In this space, children must learn to find out, explore, fight, 

conquer, plan and manage life (in order to live), to breathe (breathe) and to do better (move better) in 

it). The subjects with high intrapersonal intelligence have a positive dominant character, that are able to 

make appropriate planning steps and have high self-confidence so they are able to solve problems, 

therefore their answers are correct. 

 

2. The Method 

The type of this research was a descriptive study with qualitative approach. Descriptive research was 

used because this research described or explained the variables studied, namely the level of van Hiele 

and Metacognition. The approach used in this study was qualitative approach because the data collected 

were in the form of words presented in the sentences or non-numeric. The description referred in this 

research was the metacognition profile of matthayom and high school students in solving PISA questions 

in shape and space content in terms of van Hiele levels. The subjects in this research were the 4th grade 

students of Streesmutprakan School and the students class X of SMAN Kencong. In this research, the 

subjects chosen were the students of Matthayom 3 Streesmutprakan School, Thailand and High School 

students class X of Kencong, Jember.  

The research subjects consisted of 6 students based on van Hiele test level 0, 1 and 2 only for each 

school. The subjects were obtained by giving van Hiele test questions which then the results were 

categorized based on the levels of visualization, analysis and informal deduction, for the students of 

deduction and rigor levels, the researcher did not find them in these two schools. The level determination 

used van Hiele level test problem so that it did not need to be re-validated because its validity had been 

proven. After categorizing the results of van Hiele test, the selection of the subjects from each category 

was made for one student. One subject from each category was taken by choosing one student with 

better English language skills, because interviews were needed when conducting the research for each 

level. This was done to find out whether or not there were differences in the results of written or oral 

tests at the interview of each level. 

 

3. Result 

The PISA test questions used in this research consisted of three items cited from the PISA questions in 

2015, but it was limited to geometry questions only. The validations used for the PISA geometry test 

questions including the content validation, language, time allocation and instructions. Before 

determining the subjects of the research, it was necessary to determine the level of van Hiele students 

of Matthayom 4 and also high school students of class X. The determination of the level of van Hiele 

done by providing tests [13]. The van Hiele level determination test did not need to be validated because 

it was already valid. The test consisted of 25 questions in which each question reflected each stage in 

van Hiele level. If the students could solve 3 questions in the first 5 questions, then the student have had 

met the level of visualization. If the students also completed 3 questions in the second 5 questions, then 

the student reached the level of analysis. If the students were able to solve 3 questions in 5 third 
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questions, then the students reached the level of deduction, then if they were able to complete 3 questions 

in the 5 fourth questions, then they reached the level of informal deduction, and if the students completed 

3 questions in the fifth 5 questions, then the students reached the rigor level, the student needed to meet 

the previous level to be able to continue to the next level. 

If a student solved 3 questions in 5 third questions, but he could only solve 2 questions in the first 5 

questions, then the student was categorized as a pre-visualization level, because he was not able to fulfil 

3 questions in the first 5 questions. Van Hiele test was carried out by the students in 60 minutes time 

allocation in the Matthayom 4 classroom at the Streesmutprakan School and in the 10 Class in SMAN 

Kencong. The results were obtained from 132 students of Matthayom 4 at Streesmutprakan School in 

Thailand and the percentage of pre-visualization, visualization, analysis, and informal deduction were 

28%, 44%, 23% and 5% respectively. There were no students of deduction and rigor categories found. 

Furthermore, the results obtained from 327 X grade students at Kencong High School of pre-

visualization, visualization, analysis and informal deduction were 10%, 62%, 20% and 6% respectively. 

There were also no students of deduction and rigor category found in the research. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Percentage of Matthayom and senior high school van Hiele Level. 

After obtaining the data of students’ level based on van Hiele's level, then the students were grouped 

in several levels and three students from each school were selected as research subjects which 

represented each level. The level taken in the study was informal visualization, analysis and deduction. 

It was in line with the consideration that the six subjects chosen were based on van Hiele level and their 

ability to speak and understand English. As a result, there were six students chosen. 

Table 1 Research Subject. 

No. Student’s Code Category 

1. SS1 Level 0 (visualization) SMA 

2. SS2 Level 1 (analysis) SMA 

3. SS3 Level 2 (informal deduction) SMA 

4. SM1 Level 0 (visualization) Matthayom 

5. SM2 Level 1 (analysis) Matthayom 

6. SM3 Level 2 (informal deduction) Matthayom 

 

After getting the research subject, the next stage was conducting an interview. The six students were 

interviewed alternately and analyzed how their thinking processes were in resolving a standard PISA 

question on geometry of shape and space content material.  
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5%
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63%
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4. Discussion 

The analysis of students' meta-cognition profiles was based on the students achievement of each 

indicator based on the test results and interviews that strengthen the overall results of the students' meta-

cognition profiles analysis. The following were the results of the analysis of students' meta-cognition 

profiles: 

4.1. Analysis of Visual Level Meta-cognition  

The profile of SS1 who was the representative of level 0 group namely visualization in high school and 

SM1 who was the representative of the level 0 group namely visualization in Matthayom. The following 

were the results of the SS1 and SM1’s tests and interviews along with the analysis. 

4.1.1 SS1 Test and Interview Results 

From SS1’s answers, it seemed that he lack of understanding related to the function of the graph and 

was not quite able to understand the questions in number 1. SS1 answered incorrectly by answering A, 

but during the interview SS1 explained confidently and still chose A as the answers after being given 

explanation by the researcher. It can be seen from the question number 1 that the answer should be D, 

SS1 still believed the answer was A by giving an explanation. Then, in the question number 2, SS1 

answered correctly and in accordance with the indicator that the students was able to compare and sort 

the shapes based on their overall appearance through comparing congruent AQP triangles with RQP 

triangles and the explanation was that both triangles had the same sides and could form parallelogram 

lines. SS1 was able to mention several reasons to identify the parts of the structure, but he did not analyse 

the structure based on the properties of the components. He saw in their entirety in which this can be 

seen in the SS1 interview excerpt that fulfilled only several meta-cognition indicators at the level of  

visualization in interview excerpt below. 

 

 

 

 

 

 

 

 

The indicator achieved by SS1 was the student was able to think and knew what was known. This 

was conveyed when SS1 was asked a question by the researcher to get clarify the answers given during 

the written test. It can be seen in the interview excerpt, SS1 explained again what had been written on 

the test, SS1 explained "In my opinion A, because according to the speed, yes it can go up and down " 

which meant that the graph in the question number 1 fluctuated according to the figure. 

The first indicator that became a reference to see SS1 meta-cognition profile for level 0 had not been 

achieved because the student was not able to identify things about shapes through its overall appearance, 

the students had not been able to construct, draw or copy a shape and the student had not been able to 

name or give other label and configuration using standard and / or non-standard names that are suitable 

as well. Therefore, the student did not fulfil the indicator of van Hiele level. It was reviewed through 

meta-cognition indicators in planning the student’s thinking to be able to know what was known and 

what was asked. In monitoring, the student asked questions to himself about what was known in the 

problem and in the evaluation the student decided whether the information obtained about what was 

already known was correct, although the answer from SS1 was wrong. 

4.1.2 SM1 Test and Interview Results 

The first indicator that was used as a reference to see SM1’s meta-cognition profile for level 0 had been 

achieved because the student was able to identify things about shapes through its overall appearance, 

SS1 01.08 : In my opinion A 

P 01.09 : why the A? 

SS1 01.11 : Because it matches the speed 

P 01.13 : Right? 

SS1 01.14 : Yes, you can go up and down 

P 01.16 : yes, for example? can be explained maybe for a while I look for 

the     questions themselves, well this is the number 1 problem 

yes can be     explained earlier 

SS1 01.28 : Yes, starting from here, I equate it here 

Q 01.37 : Yes, that means that what is appropriate is A? 

SS1 01.39 : A 
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the student was able to construct, draw or copy a shape and the student was able to name or label the 

building and the other configuration using appropriate standard and or non-standard names. Therefore, 

the student fulfilled the indicator of van Hiele level. It was reviewed through indicators of meta-

cognition in planning student’s thinking to be able to know what was known and state the problem by 

using his own sentences or other forms. In monitoring, the student was able to monitor the sentences 

used in restating the problem which did not come out of the original purpose of the problem and in the 

evaluation the student decided that the sentence statement made was in accordance to the original 

purpose of the problem. It was proven by the correct answers of the student, even though student’s 

writing was not clear, the answer used his own sentences or in other forms. This is in accordance that a 

student at this level only accepts the picture given [1] 

 

 

 

 

 

 

 

 

Figure 2. SM1 answers in identifying shapes based on what shape he saw entirely. 

SM1 used written language accompanied by an explanation of the figure, yet he did not explain that 

the figure had met the speed and adjusted for the estimated image. At the time of writing, the answer 

SM1 was lack in describing answer B. Even though the answer of SM1 was correct, in the interview 

SM1 could not explain about the questions given by the researcher. The student at the visualization level 

could meet several indicators existed in van Hiele level [14]. 

 

4.2 Analysis of analysis level metacognition  

Analysis of SS2 who was the representative of level 1 of high school students obtained from the van 

Hiele test. SM2 was the representative of level 1 of Matthayom students. The following were the results 

of the SS2 and SM2 tests and interviews along with analysis. 

4.2.1 SS2 Test and Interview Results 

In the second problem, SS2 wrote that congruent triangles were congruent PQR triangles with CRQ 

triangles because if the two triangles were seen in the figure if the diagonals were drawn then it made 

the triangles congruent. Then the triangle was congruent because the facing angle was equal i.e. the QRP 

angle was equal to the CRQ angle. In addition, the opposite angles were the same magnitude, including 

the PQR angle was the same as the CRQ angle and the CQR angle was the same as the PRQ angle. 

P 08.27 : looking for congruent structures which are congruent from    

   questions what is number 2? wake up which one? 

S 08.33 : PQR, PQR is congruent with CQR 

P 08.39 : then? 

S 08.40 : APQ is congruent with PQR 

P 08.45 : heem then? 

S 08.46 : PBR is congruent to PQR 

P 08.51 : why is it called congruent? you mentioned earlier. Why ? how come 

   it's called congruent 

S 09.00 : the sides are the same, the sides are the same length, the angles are 

  corresponds equally 

In the interview excerpt, it can be seen that SS2 fulfilled several indicators including remembering 

and using the term correctly for components and the relationship between the components. SS2 

compared two forms based on the relationship between its components and SS2 also found specific 

properties significantly and generalize the properties. It can be seen from the SS2’s interview excerpt 

which explaining how the triangle was said to be congruent accompanied by the reasons. In the meta-
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cognition profile of SS2 in the planning stage, SS2 thought that he would look for any relationship 

between the data and what was asked, SS2 also thought that he would look for how to solve similar 

problems and see the solution as a comparison. At the monitoring stage, SS2 asked what initial 

knowledge needed to be used. Moreover, at the evaluating stage, SS2 decided the initial knowledge to 

solve the problem. 

4.2.2 Test and Interview Results of SM2 

The first indicator that is a reference in seeing the meta-cognition profile for level 1 for SM2 had been 

achieved because the student was able to compare two forms based on the relationship between its 

components. He was able to sort forms in various ways based on certain traits, including sorting 

examples and not examples in a class, as well as he was able to discover the properties of the unusual 

artificial class and solve geometrical problems by using known awareness or through deep insight. So 

the student matched the van Hiele level indicator. If students are not in a particular level of Van Hiele 

model they  might  not  be  able  to  perceive  what  the  teacher  sees  in  a  geometric  situation  so  

higher  levels  of  understanding  is  required [15]. 

If reviewed through meta-cognition indicators, in the planning stage, students were able to think that 

they would find any relationship between the data and what was asked and students were able to think 

they would look for solutions to similar problems and saw their solutions as a comparison. In monitoring, 

the students chose a formula that might be used to match the data obtained and observe similar problem 

solving steps. Whereas in the evaluation, students decided that the relationship between the data and 

what was asked was correct and decided on a suitable formula to use. It was proven by the students’ 

correct answers. 

On figure 4.4 it can be seen that the SM2 used a comparison of each build accompanied by an 

explanation of the figure, only it did not explain that the figure had met the speed and adjusted to the 

estimated image. When writing the answers, SM2 was lacking in writing information even though the 

answer was correct. At the time of the interview, SM2 was able to explain the answers of questions 

given by the author. 

 

 

 

 

 

 

 

 

Figure 3. The form of the SM2 subject’s answers based on the form they see entirety 

 

4.3 Metacognition Analysis of Informal Deduction level   

SS3 research subjects were group representatives with the level 2 category of informal deduction and 

SM3 research subjects were group representatives with the level 2 category of informal deduction at 

Matthayom high school. Following are the results of the SS3 and SM3 tests and interviews with their 

analysis. 

4.3.1 SS3’s Test and Interview Results 

SS3 subjects in solving problem number 3 were able to meet or reach 2 van Hiele level indicators. This 

was due to SS3 being able to identify different sets of traits that characterized a class of shapes and 

checked that that was enough. SS3 also explained in the interview excerpt about the relationship of 

squares and triangles that formed a prism and there were other relationships in the cube in the prism that 

was described as a related cube. Based on the results of completion and interviews SS3 found the 

properties of the building by identifying the components observed in the form of lines/sides, angles and 

other attributes that accompanied the building. Students more easily understand the nature of building 

through realistic models and forms in their entirety. Also determined the relationships between 

components so that naming could be found in accordance with the characteristics of the shape. SS3 
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explained that the squares and triangles in the figure formed a prism. So that SS3 was able to identify 

the different sets of traits that characterized a class from building and checked that it was sufficient. SS3 

in its metacology showed the relationship between what was known and what was being asked and 

determined the strategy or method to be used in solving the given problem. It can be seen in the following 

interview excerpt. 

P 14.31 :  right.. okay.. okay.. question number 3, the last question  

S 14.35 : Okay,if the measurement of the base of the pyramid in the model did 

      not change, but the edges AT, BT, CT and DT were all 15m and E, 

      F, G, and H remained as midpoints, would the length of   EF  

      change? Justify your answer. 

 P 15.03: What is the answer?  

S 15.05 : Hmmm they tell me about this length change into 15 meters and G 

      E F and H is the midpoint of 15 meter and then he ask me about  

P 15.26 : The length of EF 

S 15.29 : The length of EF, it is in my opinion, it’s in 15, if it is 15 meters it 

      will be 7.5 and then it would be 7.5 too  

SS3 met several indicators in metacognition which was SS3 thought that he would take steps to 

resolve steadily and thought that he would make improvements if he found an error. SS3 in the 

monitoring phase was able to carry out and monitor corrective measures if it encountered an error. And 

in the evaluating stage SS3 was able to decide that the examination results were correct and SS3 decided 

that the results obtained were in accordance with what was asked. In metacognition, the main interest is 

the notion of judgment accuracy which is a measure of a person’s awareness of their cognitive abilities 

[15] 

4.3.2 SM3’s Test and Interview Results 

The first indicator that was used as a reference in seeing the metacognition profile for level 2 for SM3 

has been achieved because students were able to identify differences in the set of characteristics that 

characterized a class from building and checked that it was sufficient, students were able to provide 

informal reasons (using diagrams, pieces of building that can be folded or other material). So students 

matched the van Hiele level indicator. On Figure 4, it can be seen that SM3 tried to work with various 

perspectives and formulas that might be able to obtain the right and correct results. SM3 also tried to 

make the results obtained in accordance with what was asked. However, at the time of the interview, 

SM3 was unable to explain the reason of his answer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. SS3 subjects' answers in identifying a set of different properties that  

characterize the class of a structure. 
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If it is reviewed through metacognition indicators, in planning stage, students were able to think they 

would make completion steps steadily and students were able to think they would make improvements 

if they found mistakes. In monitoring, students carried out and monitored corrective steps if they found 

an error. While in the evaluation stage, students decided the results obtained were in accordance with 

what was asked and students decided the improvements made were able to correct errors that arose. The 

indicators achieved by the subject are as follows which are presented on the following table 2. 

Table 2. Percentage of Student Achievements on van Hiele Indicators. 

No Students Indicator Achieved 

Visualization 

(%) 

 

Analysis 

(%) 

 

  Informal 

Deduction 

(%) 

Metacognition 

(%) 

 

1. SS1 50   66,67 

2. SM1 50   66,67 

3. SS2  66,67  66,67 

4. SM2  66,67  83 

5. SS3   50 66,67 

6. SM3   50 66,67 

Based on the result of the study, students’ metacognition profile which was examined through van 

Hiele level and metacognition stages still on the average category. Students’ should get used to do the 

PISA test shape and space content based on OECD [16]. Students should get used to surpass 

metacognition stages through van hiele geometry test [17]. 

 

5. Conclusions 

Based on the result and discussion, there was a development of students’ characteristics based on the 

criteria of van Hiele's geometry thinking stage on the aspect of metacognition in the process of planning, 

monitoring and evaluating. It was obtained that SS1 and SM1 subjects reached 50% indicators at the 

visualization stage and 66.67% at metacognition indicators. SS2 and SM2 reached 66.67% of the 

indicators at the analysis stage and the SS2 at the metacognition indicators that were 66.67% and for 

SM2 were 83%. SS3 and SM3 reached 50% of informal deduction indicators and 66.67% of 

metacognition indicators. Characteristics of students' metacognition processes with the stage of thinking 

visualization started from identifying geometric shapes, manipulating whole shapes, defining 

conjectures through the attributes used, and naming geometric shapes. Students also did the monitoring 

which was done in the previous stage. The monitoring carried out was focused on the problem 

observation activities. Students at the stage of analytical thinking had the characteristics of a complete 

metacognition process, students have appeared to show visuospatial abilities through analytical 

activities, synthesis by identifying visually and spatially constructed. 
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