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Preface

Bless upon God Almighty such that this proceeding of 2" International
Conference on Research, Implementation, and Education of Mathematics and Sciences
(ICRIEMS) may be compiled according to the schedule provided by the organizing
committee. All of the articles in this proceeding are obtained by selection process by the
reviewer team and have already been presented in the conference on 17 — 19 May 2015
in the Faculty of Mathematics and Science, Yogyakarta State University. This
proceeding comprises nine fields, these are mathematics, mathematics education,
physics, physics education, chemistry, chemistry education, biology, biology education,
and science education.

The theme of this 2™ ICRIEMS is ‘Recent Innovative Issues and Findings on
The Development and The Education of Mathematics and Science’. The main articles in
this conference are written by seven keynote speakers, which are Prof. David F.
Treagust (Curtin University, Australia), Prof. Slava Kalyuga (University of New South
Wales, Australia), Prof. Dr. Sopia binti Md Yassin (Universiti Pendidikan Sultan Idris,
Malaysia), Susanne W. Brahmia, Ph.D. (Rutgers University, USA), Dr. Norjan Yusof
(Universiti Pendidikan Sultan Idris, Malaysia), Prof. Dr. Supriadi Rustad, M.Si
(Directorate General of Higher Education, Indonesia) and Prof. A.K. Prodjosantoso, Ph.
D. (Yogyakarta State University, Indonesia). Besides the keynote speakers, there are
also regular articles presenting the latest research results in the field of mathematics and
sciences, and the education in the parallel sessions. These regular speakers are
academics, researchers, teachers and practitioners from various places in Indonesia and
abroad, including Australia, Malaysia and Thailand.

Hopefully, this proceeding may contribute in disseminating research results and
studies in the field of Mathematics and Sciences and the Education such that they are
accessible by many people and useful for the future development.

Yogyakarta, May 2015

The Editor Team
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Forewords From The Head Of Committee

Assalamu’alaikum warrahmatullah wabarakatuh.
May peace and God’s blessings be upon you all.

This conference entitled International Conference on Research, Implementation,
and Education of Mathematics and Science (ICRIEMS) 2015 is organized by the
Faculty of Mathematics and Science, State University of Yogyakarta. This is the second
time that our Faculty is proudly holding an international conference, where this year’s
theme is “Recent innovative issues and findings on the development and the education
of mathematics and sciences”. This conference is also dedicated to the 51% anniversary
of Yogyakarta State University.

This conference facilitates academics, researchers and teachers from two areas,
mathematics and science which may be classified into physics, chemistry and biology.
Innovative issues and findings are emerging from time to time, especially in the field of
mathematics, science, and the education. It is through education that these
developments may be understood and implemented. Hence, it is therefore necessary for
us to follow come together and discuss these exciting recent developments of
mathematics, science, and the education through this conference.

On behalf of the organizing committee of this conference, I would like to
express my highest appreciation and gratitude to the keynote speakers from Australia,
the USA, Malaysia and Indonesia. They and the keynote title are:

From educational field:

1. Prof. Slava Kalyuga (School of Education, University of New South Wales,
Sydney, Australia), “Cognitive load issues in teaching and learning
mathematics”

2. Prof. David Treagust (School of Science, Curtin University, Perth, Australia),
“The development and use of diagnostic instruments for assessing students'
chemistry knowledge and understanding”

3. Prof. Dr. Sopia binti Md Yassin (Department of Science Education, Universiti
Pendidikan Sultan Idris, Malaysia), “Teaching Science And Mathematics In
English (TeSME): The Malaysian CLIL Experience”

4. Suzanne W. Brahmia, Ph.D (Rutgers University, New Jersey, US), “Developing
expert mathematization of physics in the introductory course: an impedance
mismatch”

5. Prof. Dr. Supriadi Rustad (Directorate General of Higher Education, Department
of Research, Technology and Higher Education), “Current reform and research
in higher education in Indonesia”

From basic knowledge field:
1. Prof. AK. Prodjosantoso, Ph.D. (Department of Chemistry Education,
Yogyakarta State University, Indonesia), “The chemistry of heavy metals
immobilisation in Portland Cement”
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2. Dr. Norjan Yusof (Department of Biology, Faculty of Science and Mathematics,

Universiti Pendidikan Sultan Idris, Malaysia), “Pollution and management of
landfill leachate”.

Furthermore, I would also like to express my appreciation to about 180 regular
presenters who have travelled from Australia, China, Malaysia, Thailand, Sumatera,
Kalimantan, Sulawesi, Papua, Bali and many places in Java and Yogyakarta to attend
this conference. Slightly more than 30 per cent of the presenters are from mathematics
education and around 20 per cent are from mathematics. About 16 per cent of the
presenters deliver findings on chemistry and the education, and about 14 per cent on
physics and the education. The other 20 per cent presents biology, biology education
and general science education. We do hope this conference will bear fruitful results and
promote networking and future collaborations for all participants from diverse
background of expertise, institutions, and countries to promote science, mathematics,
and the education.

Finally, I would like to extend my highest appreciation to the organizing
committee who has been working very hardly since a half of a year ago to ensure the
success of the conference. However, should you find any shortcomings and
inconveniences, please accept my apologies.

Hope all participants have a very good moment during the conference and enjoy
the city of Yogyakarta, the city of education, cultural and tourism. Thank you very
much.

Wassalamu’alaikum warrahmatullah wabarakatuh. May peace and God’s
blessings be upon you all.

Yogyakarta, 17 May 2015

Endah Retnowati, Ph.D.
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Forewords From The Dean Of Faculty Of Mathematics And Science,
Yogyakarta State University

Assalamu’alaikum warahmatullahi wabarakatuh. My
greetings for all of you. May peace and God’s blessings be
upon us all.

On behalf of the Organizing Committee, first of all
allow me to extend my warmest greeting and welcome to the
International Conference on Research, Implementation, and
Education of Mathematics and Sciences, the second to be
held by the Faculty of Mathematics and Science, State
University of Yogyakarta, one of the excellent and qualified
education universities in Indonesia. This conference is also
celebrate the 51th Anniversary of State University of Yogyakarta.

This conference proudly presents keynote speeches by seven excellent
academics, these are: Prof. Dr. Supriadi Rustad, Prof. Slava Kalyuga, Prof. A. K.
Prodjosantoso, Dr. Norjan Yusof, Prof. Dr. Sopia Binti Md Yasin, Prof. David F.
Treagust, and Dr. Suzanne W. Brahmia, and around 180 reguler speakers.

The advancement of a nation will be achieved if education becomes a priority
and firmly supported by the development of technology. Furthermore, the development
of technology could be obtained if it is supported by the improvement of basic
knowledge such as mathematics, physics, chemistry, and biology. The empowerment of
this fundamental knowledge may be achieved by conducting research which is then
implemented in developing the technology and the learning process in schools and
universities.

This international conference is aimed to gather researchers, educators, policy
makers, and practitioners to share their critical thinking and research outcomes.
Moreover, through this conference it is expected that we keep updated with new
knowledge upon recent innovative issues and findings on the development and the
education of mathematics and science, which is in accord with the theme of the
conference this year. All material of the conference which are compiled in the abstract
book and proceedings can be useful for our reference in the near future.

This conference will be far from success and could not be accomplished without
the support from various parties. So let me extend my deepest gratitude and highest
appreciation to all committee members who have done an excellent job in organizing
this conference. I would also like to thank each of the participants for attending our
conference and bringing with you your expertise to our gathering. Should you find any
inconveniences and shortcomings, please accept our sincere apologies.
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To conclude, let me wish you fruitful discussion and a very pleasant stay in

Yogyakarta.

Wa’alaikumsalam warahmatullahi wabarakatuh

vii

Yogyakarta, 17 May 2015
Dean Faculty of Mathematics and Science
Yogyakarta State University

Dr. Hartono






