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Opening Speech from the Rector of Universitas Islam Indonesia 

 

 

Assalamu’alaikum Wr. Wb 
The distinguished invited speakers, and 
All participants of the ICICS 2013 
 
Firstly, I would like to express my great appreciation to the Department of 
Chemistry  UII  as  one  of  the  organizers  of  the  program  The  2nd 
International Conference of the  Indonesian Chemical Society 2013 (ICICS 
2013)  with  the  theme  “Research  in  Chemistry  for  Better  Quality  of 
Environmental”. I am proud that this interesting event is being organized 
and held in Yogyakarta. 

As  the  biggest  and  the  oldest  private  university  in  Yogyakarta,  University  Islam  Indonesia  is 
committed to the excellence in research and teaching. Recently, we are preparing UII as one of the 
world class universities. 
Knowing that committee has selected outstanding speakers from various prestigious institutions. I 
believe  that  all  of  the  participants will  enjoy  the  discussion  of  issue  covered  by  the  topic  of  this 
seminar. Scientist have shown that the environment’s condition is increasingly critical, and human 
industrial activities are  largely  to blame.  In  fact  that environmental damage  is a  crisis we caused 
together, therefore, a responsibility we all share together. We are deeply concerned with the issues 
and opportunities in the internationalization of sciences for better life, sciences have to make better 
quality of environmental.   
Finally, I would once again like to thank the organizer for organizing this event, and to thank all the 
participants attending this ICICS 2013 event as well as delivering their scientific presentations. I do 
really hope that you can enjoy this seminar and have excellent stay in Yogyakarta. 
 
Wassalamu’alaikum Wr. Wb 
 

 
Prof. Dr. Edy Suandi Hamid, M.Ec. 
Rector of Universitas Islam Indonesia 
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Remarks by the Chairman of the Indonesian Chemical Society 
(Himpunan Kimia Indonesia, HKI) 

 
 

 

Indonesian  Chemical  Society  (Himpunan  Kimia  Indonesia,  HKI)  is  an 
independent,  nonprofit  organization  founded  in  February  1962  to 
facilitate  communication  among  Indonesian  chemists  and  other 
professionals  from  chemistry  related  fields,  and  to  promote  the 
advancement  of  science,  education,  and  application  of  chemistry  to 
support  the  better  life  of mankind.  HKI  organize  activities  to  enhance 
communication  and  collaboration  among  chemists  in  various 
institutions  in  Indonesia,  to  disseminate  new  knowledge  and  research  
results  in chemistry and related fields, to improve the knowledge and  

skills  of  chemists  working  in  schools,  universities,  industries,  research  institutes,  and other 
sectors,  to nurture a  scientific  temper on  school  children  to  ensure  strong  capabilities of  future 
chemists that are needed for humankind, and other activities that support its missions. HKI holds 
various academic conferences, publishes several  journals, supports the development of scientific 
information systems in Indonesian; organize training for chemists in various sectors, etc. 
The 2013 International Conference of the Indonesian Chemical Society will be the 2nd event in the 
ICICS conference  series,  started  in 2012,  that brings  together  individuals  involved  in chemistry‐
related  fields  (chemistry,  pharmacy,  environmental  science,  chemical  engineering,  molecular 
biology,  material  science,  education  chemistry,  etc.)  or  institution  in  chemistry‐related  sectors. 
The First International Conference of the Indonesian Chemical Society 2012 is organized by East 
Java  Branch  of  HKI  in  collaboration with  chemistry  departments  at  several  universities  in  East 
Java: ITS, UB, UIN Maliki, UM, UMC, Unair, Unej, and Unesa.  
ICICS  2013  will  be  organized  by  the  Indonesian  Chemical  Society  Yogyakarta  branch.  The 
international  conference  was  supported  by  the  Indonesian  Chemical  Society  (Himpunan  Kimia 
Indonesia, HKI), Department of Chemistry of Universitas Negeri Yogyakarta (UNY), Department of 
Chemistry of Universitas Gadjah Mada (UGM) and Department of Chemistry of Universitas Islam 
Negeri Sunan Kalijaga (UIN Sunan Kalijaga). For  the year 2013,  the honor of hosting  ICICS‐2013 
has  been  given  to  the  Department  of  Chemistry,  Faculty  of  Mathematics  and  Natural  Sciences, 
Universitas Islam Indonesia (UII), Yogyakarta, Indonesia.  
Congratulations to the ICICS 2013 committee for this conference. 
 
 
 
 
Dr. Muhamad Abdulkadir Martoprawiro 
Chairman of the Indonesian Chemical Society 
 



 
The 2nd International Conference of the Indonesian Chemical Society 2013 
October, 22-23th 2013 
 

ISBN: 978-979-96595-4-5    vi 
 

Committees 

Steering Committee 

1. Head of the Indonesian Chemical Society 
2. Head of the Indonesian Chemical Society Yogyakarta Branch 
3. Rector of Islamic University of Indonesia 
4. Rector of Gadjah Mada University 
5. Rector of Yogyakarta State University 
6. Rector of State Islamic University of Sunan Kalijaga 
7. Head of Geological Agency of Indonesia 
8. Head of National Nuclear Energy Agency of Indonesia 

 

Reviewers: 

1. Prof. Dr. Hardjono Sastrohamidjojo (UII Yogyakarta) 
2. Prof. Dr. Nurfina Aznam (UNY Yogyakarta) 
3. Prof. Dr. Karna Wijaya (UGM Yogyakarta)  
4. Prof. Harno Dwi Pranowo (UGM Yogyakarta) 
5. Prof. Drs.  Sahat Simbolon, M.Sc. (BATAN Yogyakarta) 
6. Dr. Muhamad A. Martoprawiro (HKI)  
7. Riyanto, Ph.D. (UII Yogyakarta) 
8. Dr. Is Fatimah (UII Yogyakarta) 

 

Editors: 

1. Dr. Noor Fitri (UII Yogyakarta) 
2. Drs. Allwar, M.Sc., Ph.D. (UII Yogyakarta) 
3. Rudy Syah Putra, Ph.D. (UII Yogyakarta) 
4. Dwiarso Rubiyanto, M.Si. (UII Yogyakarta) 
5. Tatang Shabur Julianto, M.Si. (UII Yogyakarta) 

 
 
 
 
 
 
 



 
The 2nd International Conference of the Indonesian Chemical Society 2013 
October, 22-23th 2013 
 

ISBN: 978-979-96595-4-5    vii 
 

Organizing Committee   : 
Chairperson       : Riyanto, Ph.D. 
Secretary      : 1. Rudy Syahputra, Ph.D. 
          2. Cecep Sa’bana Rahmatillah, S.Si. 
          3. Siswanta, S. Pd. 
 
Treasure      : 1. Dr. Noor Fitri, M.Si. 
          2. Masirah, A.Md 
          3. Yuni Ari Rahmawati, S.Ag. 
 
Programmer & protocol  : 1. Sunaryo MD 
          2. Lindung Prasetya Kurniawan, A.Md. 
          3. Paidi 
          4. Asih 
          5. Vira Megasari Haqni, ST   
 
Proceedings       : 1. Thorikul Huda, S.Si. M.Sc. 
          2. Krisna Merdekawati, S.Pd., M.Pd. 
          3. Puji Kurniawati, S.Pd.Si., M.Sc. 
          4. Bayu Wiyantoko, S.Si., M.Sc. 
          5. Tri Esti Purbaningtias, S.Si., M.Si. 
          6. Yuli Rohyami, S.Si., M.Sc. 
          7. Dedy Sugiarto, S.Si. 
 
Transportations and     : 1. Jamalul Lail, S.Si. 
Accommodations      2. Ponimin, SE 
          3. Agus Sri Untoro 
          4. Sukadi 
          5. Parwanto 
 
Appurtenance      : 1. Drs. Sunarwi 
          2. M. Achnaf, A.Md. 
          3. Sigit Mujiarto 
          4. Kuntoro Haryanto, A.Md. 
          5. Dwi Mahmudi, BA 
 
Logistic      : 1. Reni Banowati Istiningrum, S.Si. 
          2. Indriyani, A.Md. 
          3. Painem 
          4. Syaida 
          5. Sukirman 
          6. Aprilia Risky Wijaya 



The 2nd In
October,
 

ISBN: 9
 

 
Publicatio
Documen
   
   
   
 
Supportin

nternational
 22-23th 2013

978-979-9

on and  
ntation 

 
 
 

ng Team 

l Conference
3 

6595-4-5  

   
    
     
     
   

   

 
e of the Indo

: 1. Ana
  2. Siho
  3. Uma
  4. Chri
  5. Sura

: Himpu

onesian Chem

ang Susilo, A.M
ono 
ar Hasyim 
istanto Yuwo
atmin 

unan Mahasi

mical Society

Md. 

ono 

swa Kimia (H

y 2013 

HMK UII) 

 viii 



 
The 2nd International Conference of the Indonesian Chemical Society 2013 
October, 22-23th 2013 
 

 

ISBN : 978-979-96595-4-5    ix 
 

CONTENT 

Content  Page 

Cover  i 

Preface  ii 

Welcoming addres by  The Organizing Committee  iii 

Opening Speech from the Rector of Universitas Islam Indonesia  iv 

Remarks by the Chairman of the Indonesian Chemical Society 
(Himpunan Kimia Indonesia, HKI)  v 

Committe  vi 

Reviewers and Editors  vi 

Content  ix 

Invited Speaker   

Shaobin Wang 
Graphene  Supported  Oxide  Systems  for  Catalytic  Oxidation  of 
Organic Compounds in Aqueous Solution for Water Treatment 

xi 

Tatsufumi Okino 
Chemistry and biology of brominated compounds
from marine algae Laurencia spp. 

xiv 

Heriyanto  Chlorophyll and Carotenoid Prospects on Food, Health and Energy  xvii 

Katsumi Kaneko 
Molecular  Functions  of  1  nm‐Scale  Pore  Spaces  and  their 
Application Potential to Sustainable Technologies 

xxvii 

Fethi Kooli 

Al13  Intercalated   and  Pillared  Montmorillontes  from  Unusual 
Antiperspirant  Aqueous  Solutions:  Precursors  for  Porous  Clay 
Heterostructures    and  Heptane  Hydro‐Isomerization  Catalytic 
Activities 

xxx 

Allwar 
Characterizing Microporous  Structures using Nitrogen Adsorption‐
Desorption  Isotherm  for Activated Carbon Prepared with Different 
Zinc Chloride Concentrations 

xxxiv 

Paper of Education Chemistry   

Azhari Umar Siregar 
Studi Perbandingan Penggunaan Multimedia dan Media Sederhana 
pada Hasil Belajar Kimia Siswa SMA 

1‐5 

Cucu Zenab Subarkah,            
Neneng Windayani, Aika Latifah 
Alawiyah 

Analisis  Keterampilan  Generik  Sains  Siswa  Melalui  Pendekatan 
Pembelajaran  CRA  (Concrete‐Representational‐Abstract)  pada 
Konsep Kelarutan dan Hasil Kali Kelarutan 
(Penelitian  Kelas  pada  Siswa  Kelas  XI  IPA  1  di  MAN  1  Kota 
Sukabumi) 

6‐13 

Ida Farida Ch,  Venny Purwati 
Profil  Kemampuan Representasi Kimia Mahasiswa pada Konsep 
Kesetimbangan Kelarutan menggunakan Chemsense Animator dan 
Simulasi PhET 

14‐21 

Krisna Merdekawati, Tatang 
Shabur Julianto  

The  Effect  of  Cooperative  Learning  on  Fathanah  Character  and 
Student Achievement in Chemistry 

22‐28 



 
The 2nd International Conference of the Indonesian Chemical Society 2013 
October, 22-23th 2013 
 

 

ISBN : 978-979-96595-4-5    x 
 

M. Mahfudz Fauzi S., Noor 
Fadiawati, Nina Kadaritna 

Chemical  Equilibrium  Topic  Through  Chemical  Representation 
Learning 

29‐33 

Muhamad Imaduddin, Sri 
Haryani,      Suharto Linuwih 

Teaching  Multiple  Level  of  Representation  Through  Directed 
Activities Related to Texts in Chemistry 

34‐43 

Nova Irawati Simatupang, 
Manihar Situmorang  

Innovation  of  Senior High  School  Chemistry  Textbook  to  Improve 
Students Achievement in Chemistry 

44‐52 

Ramlan Silaban, Mutiara 
Agustina Nst 

Application  of  An  Instructional  Model    to  Improve  Learning 
Outcomes and Communicative and Self‐Confidence Character’s on 
Teaching Solution Chemistry For XI Grade Senior High School 

53‐60 

Ricky Andi Syahputra, Rahmat 
Nauli,           Ani Sutiani  

The  Implementation of Quantum Teaching Model with Module  to 
Increase Student’s Achievement in Teaching of Hydrocarbon 

61‐68 

Ronaldo Irzon 
Post‐positivist  Paradigm  as  a  Basic  Sharpening  Research 
Methodology  for  Powerful  Knowledge  Discovery  in Geochemistry 
Laboratory Management 

69‐74 

Syaefudin Ali Akhmad 
Green  Biochemistry:  Integrating  Biomedical  Ethics  and  Ethics  of 
Environmental  

75‐93 

Yunita 
Profil  Nilai IPA (Kimia) Siswa pada Pembinaan Internasional  Yunior 
Science Olympiad (IJSO) di Tingkat Nasional 

94‐101 

 

 



 
The 2nd International Conference of the Indonesian Chemical Society 2013 
October, 22-23th 2013 
 

ISBN: 978-979-96595-4-5   29 
 

Chemical Equilibrium Topic Through Chemical Representation Learning 
 

M. Mahfudz Fauzi S.*, Noor Fadiawati, Nina Kadaritna 
 

Chemical Education Study Program, Teacher Training and Pedagogy Faculty, Lampung University 
Soemantri Brojonegoro Street No. 1 Bandarlampung, Indonesia 35145 

*e-mail : icho_fudz@yahoo.co.id 
 

Abstract 
 
Study focus  is on the development of learning chemistry on  the last two decades that more emphasis 
on three-dimensional representations: macroscopic, microscopic, and symbolic. Thinking in three 
dimensions is acharacteristic of chemical disciplines. The essence in the chemistry form of process, 
attitude, and products need to be considered equally important. The quasi-experiment study with non 
equivalent pretest-posttest control group design is aimed to describe the students’s mastery of 
competencies and representation ability of group XI IPA SMAN 1 Seputih Raman Central Lampung 
in chemical equilibrium topic. The results showed the average value N-gain the mastery of 
competencies for the control group and experiment group respectively 0.2020 and 0.4326 and the 
average value N-gain the representation ability for the control and experiment group respectively  
-0.0622 and 0.5275. Based on hypothesis testing, conclude that the mastery of competence and the 
representation ability of students who study through this learning will be better than the mastery of 
competence and the reptesentation ability of students who study through conventional learning. 
 
Keywords: chemical representation learning, the mastery of competencies, representationability 
 

Introduction 

Chemistry is defined as the branch of natural sciences that explain about the structure 

and the composition of material, changes that can be experienced by the material, and other 

phenomenas that accompanying material changes[ 1]. The learning development of 

chemistry, which are the process, attitude, and products, in the last two decades emphasized 

on three representation dimensions, there are macroscopic, microscopic, and symbolic which 

is the characteristics of chemistry [2–4]. However, generally chemistry learning in Indonesia 

still uses conventional approach, and it's limited to the  macroscopic and symbolic 

dimensions. So, it inhibits the student's ability of representation [5–7]. 

According to that, the chemistry learning should be occured with its characteristics 

and the concept of representation is the foundation of scientific practice as a primary way to 

communicate and solve problems [8]. Concrete model, pictorial representations, animations, 

and simulations that involving three representation dimensions has proved that it gives 

advantage for students to understand chemistry concepts [9], such as virtual molecular 

models using computer that integrated in chemistry learning can be used to build a concept, 

visualize, and simulate system and process the level of molecular to explain kinematic theory 

[10]. 



 
The 2nd International Conference of the Indonesian Chemical Society 2013 
October, 22-23th 2013 
 

ISBN: 978-979-96595-4-5   30 
 

In this study, chemistry learning will be applied with that consideration, and it is 

expected that students can develop their competence as well as the ability to representate. 

Thus the mastery of competence and the representation ability of students who study through 

this learning will be better than the mastery of competence and the reptesentation ability of 

students who study through conventional learning. 

 

Research Method 

The data is collected by using instruments which are pretest and posttest, both of them 

consist multiple choice questions of mastery of competencies and narrative questions of the 

ability to represent. To examine the effectiveness of student's mastery of competencies and 

representation ability, the data is converted into a normalized gain value (g), 

 

(1)  ....              
)(
)(

 
max pre

prepost

SS
SS

g
−

−
=  

 

g is the normalized gain value, Spreis the pretest score, Spostis the posttest score, and Smaxis the 

maximum score. For further statistical test, t-test is used. 

 

Result and Discussion 

Result 

The data mean of pretest and posttest scores that show student's mastery of competenciesand 

representation ability is presented in Figure 1. 

 

Figure 1 (a) shows that the score mean of mastery of competencies has increased in the 

experimental and the control group. The mean score in experimental group has  increased 

significantly from 42.72 to 71.5, while in the control group has increased from 27.55 to 

50.98. It proves that the mean score of experimantal group is higher than the mean score of 

control group. So, the mastery of competencies in experimental group is better than control 

group. 

This study is a quasi experiments with non equivalent pretest-posttest control group 

design[11]. The subject of study is the students of XI IPA SMAN 1 Seputih Raman Lampung 

Tengah with 37 students as a sample in both experimental group that study through chemistry 

representation learning  and control group that study through conventional learning. 
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Figure 1 (b) also shows a significant increasing occurred in the experimental group. The 

early result of the representation ability test is 14.71 as the avarage gain score. After the 

representation learning has been applied, the student representation ability increased to 59.54, 

that mean it increased as much as 44.83.On the contrary, in the control group, the 

representation ability decreased 4.62. The early average gain score is 13.96, decreased to 9.34 

in the final result. 

 
Fig 1. (a)The average score of the pretest and posttest of the student's mastery of competen-
cies and (b) the representation ability. 
 

The average normalized gain value (g) student's mastery of competencies and representation 

ability is shown in Figure 2. 

 
Fig 2.The average g of the student's mastery of competencies (a) and the representation 
ability each group (b). 

 

Figure 2 shows that the g average of mastery of competencies for the control group is 

0.202, it's smaller than the g average of mastery of comptencies in experimental group which 

is 0.4326. Similarly, the g average of representation ability of the control group is -0.0622 

and in the experimental group is 0.5275. It indicates that representation learning in the  
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chemistry is more effective than conventional learning in increasing the mastery of 

competencies and representation ability. 

 

Discussion 

The learning phases could be described to each phase of learning to understand the 

reason why representation learning in chemistry is more effective than the 

conventionallearning. 

Exploration Phase. During learning, the students are divided into heterogeneous groups and 

they're given the experiment and non-experiment LKS (student assignment paper). Students 

are conditioned to sit based on the group to experiment with the aim for allowing students to 

take advantage of their senses as much as possible to observe phenomena that occur. In this 

phase, some students who tend to be passive are reserved to be more  

active when they are grouped with their friends. 

Explanation Phase. Students are directed to communicate and discuss the facts that they 

obtained when they experimented. Furthermore, students asked to observe the display 

presented and to look at reactions that occur in the molecular scale. And they're guided to find 

the concept of the theory. Beside that, it trained the student's representation ability of 

microscopic dimension. At this phase, although it's not familiar for themnand  

madethem confused, with this learning they could understood the concept and the theory 

quickly. 

Elaboration Phase. In the implementation, students of experiment group have been asked to 

do assigments on LKS and homework to train their representation ability. As a result, most 

students able to draw molecular equilibrium reaction intwo- dimensional form pretty well. At 

this phase, the evaluation, of material have been obtained, have been done. the concept 

mastery and students' motivation were increasing, because students knew  

and understood the application of the concept that they have learned. 

On the contrary, in the control group, some students who good in study were having 

difficulty to understand the concept after the learning application. It is because the inability to 

visualize the structure and the process on the microscopis dimensions and to connect with 

another chemical dimensions of representation. 

Conclusion 

The mastery of competence and the representation ability of students who study 

through this learning will be better than the mastery of competence and the reptesentation 
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ability of students who study through conventional learning. 
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