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Puji syukur kita panjatkan kehadirat Tuhan Yang Maha Esa, karena atas Karunia dan Rahmat-Nya 

Prosiding Seminar Nasional Kimia dan Pendidikan Kimia 2016, yang telah diselenggarakan pada tanggal 31 Mei 

2016 di Hotel Madani Medan Sumatera Utara dengan tema” Sinergi Riset Kimia Dan Pendidikan Kimia 

Dalam Meningkatkan Daya Saing Bangsa Berbasis Sumberdaya Alam Sumatera Utara”, dapat 

diselesaikan. Ucapan terimakasih kami sampaikan kepada seluruh pihak yang telah membantu dalam 

penyusunan prosiding ini. 

Alkhir kata kami mengucapkan terima kasih kepada semua pihak yang telah membantu dalam penerbitan 

prosiding ini dan semoga Prosiding ini dapat bermanfaat baik untuk kalangan kimiawan, pengguna ilmu kimia dan 

pemerhati pendidikan kimia maupun pembaca lainnya. 

 

 
Medan, Agustus 2016 

 
Tim Editor 

 
 

 

 

 

 

 

 

  

KATA PENGANTAR 

Seminar Nasional Kimia dan Pendidikan Kimia adalah seminar tahunan yang diselenggarakan oleh 

Program Pascasarjana Kimia Departemen Kimia FMIPA USU dan Program Pascasarjana Pendidikan Kimia 

Unimed. Melalui seminar ini diharapakan berbagai hasil penenlitian, ide dan pemikiran peneliti di bidang kimia, 

praktisi kimia an pendidikan kimia. Seminar ini juga diharapkan dapat menjadi wadah bagi peneliti, akademisi, 

pemerintah dan stake holder  lainnya untuk bekerjasama dan sharing terkait peran strategis kimia dan pendidikan 

kimia dalam upaya mempersiapkan dan meningkatkan daya saing generasi penerus dalam pembangunan bangsa 

Indonesia.  Makalah yang termuat dalam prosising ini terdiri dari makalah dari keynote Speaker, makalah 

utama bidang kimia yang mencakup bidang Kimia Analitik, Kimia Organik dan Anorganik, Kimia Fisik dan 

Polimer, Biokimia dan Bioteknologi dan Pendidikan kimia. 
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Salam sejahtera bagi kita semua.. 

Puji syukur ke hadirat Allah SWT, atas segala karunia dan rahmat-Nya yang telah dilimpahkan 

kepada kita semua, sehingga kita dapat bertemu, berbagi pengetahuan dan pengalaman serta berdiskusi dalam 

kegiatan Seminar Nasional Kimia tahun2016 ini. Seminar ini diawali dengan alm. Bapak Drs. Rahmat Nauli, 

M.SI selaku ketua panitia, untuk itu marilah kita bersama-sama mendoakan almarhum agar dapat diterima disisi 

Allah SWT. Amiiin. 

Seminar Nasional Kimia ini adalah seminar tahunan yang terselenggara berkat kerjasama Pascasarjana 

Pendidikan Kimia UNIMED dengan Pascasarjana Ilmu Kimia dan Departemen Kimia FMIPA USU. Tema 

Seminar kita tahun ini adalah “Sinergi riset kimia dan pendidikan kimia dalam meningkatkan daya saing 

bangsa berbasis sumber daya alam sumatera utara”. Melalui seminar ini diharapkan dapat terpublikasi 

berbagai hasil penelitian, ide dan pemikiran para ilmuwan dibidang kimia, praktisi kimia, pendidikan kimia dan 

menjadi media bagi peneliti, pemerintah dan stake holder lainnya untuk bekerjasama dan sharing terkait peran 

strategis kimia dan pendidikan kimia dalam upaya mempersiapkan dan meningkatkan daya saing generasi 

penerus dalam pembangunan bangsa Indonesia. Unrtuk mencapai tujuan tersebut, panitia telah mengundang para 

peneiti, pendidik, mahasiswa, dan pemerhati bidang kimia dari berbagai instansi di wilayah tanah air. Undangan 

tersebut telah ditanggapi oleh hadirnya  150 orang peserta dari berbagai kalangan dimana 89  peserta 

mempresentasikan makalahnya. Sebagai pemakalah kunci, Prof. Dr. Toto Subroto, MS (Unpad), Prof. Dr. Ramlan 

Silaban, M.Si (UNIMED), Prof. Basuki Wirjosentono, Ph.D (USU), Prof. Dr. Anna Permanasari, M.Si (UPI), 

Muhammad Marto Prawiro, MS., Ph.D (ITB/HKI), Abun Lie (PT. Ecogreen Oleochemical), Suwidji Wongso 

Ph.D (PT. Angler BioChemLab). 

Dengan ucapan yang tulus, panitia menyampaikan terima kasih pada pemakalah kunci, peserta 

pemakalah, peserta non pemakalah, juga segenap undangan kami atas peran sertanya dalam seminar ini. Panitia 

telah berupaya mempersiapkan sebaik-baiknya, namun apabila terdapat kekurangan pada pelayanan kami, baik 

dalam penyediaan fasilitas, penyampaian informasi, maupun dalam memberikan tanggapan, kami mohon 

dimaafkan. Akhir kata, kami sampaikan selamat berseminar, kiranya kita semua dapat memperoleh manfaat 

bersama dari seminar ini. 

Wassalamualaikum Wr.wb. 

 
 

Medan, Agustus 2016 
Ketua Panitia, 

 
 

Vivi Purwandari, S.Si.,M.Si 
                      

KATA SAMBUTAN KETUA PANITIA 
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Puji syukur kehadirat Tuhan yang Maha Esa, berkat rahmat dan kasihnya kita dapat mengikuti kegiatan 

Seminar Nasional Kimia dan Pendidikan Kimia yang diselenggarakan atas kerjasama Pascasarjana Program Studi 

Pendidikan Kimia Universitas Negeri Medan dengan PascaSarjana Ilmu Kimia Departemen Kimia, FMIPA 

Universitas Sumatera Utara Medan. Kami mengucapkan selamat datang kepada seluruh peserta seminar dan 

semoga kegiatan ini memberikan kontribusi positif bagi pengembangan ilmu kimia dan pendidikan kimia. 

Kegiatan seminar ini juga menjadi wadah bagi para akademisi, peniliti, industri, stakeholder, dan para guru 

untuk saling dapat bertukar pengalaman dan ilmu. Penyelenggaraan seminar ini begitu penting bagi kami 

mengingat Unimed saat ini sedang menuju pada Character Building University yang bersinergi dengan visi 

menjadi universitas yang unggul dibidang pendidikan, rekayasa industri, dan budaya. 

Senar Nasional Kimia tahun 2016 merupakan kegiatan ilmiah tahunan yang diselenggarakan oleh 

Pascasarjana Unimed dan USU, dan pada tahun ini Unimed menadi host dalam kegiatan ini. Senar Nasional 

Kimia tahun 2016 ini bertema “Sinergi riset kimia dan pendidikan kimia dalam meningkatkan daya saing 

bangsa berbasis sumber daya alam sumatera utara”. Kami telah mengundang para peneliti, pendidik, 

industri, mahasiswa, dan pemerhati bidang kimia dari berbagai instansi di wilayah tanah air. Undangan tersebut 

telah ditanggapi oleh hadirnya  150 orang peserta dari berbagai kalangan dimana 89 peserta  

mempresentasikan makalahnya. Kegiatan Seminar ini menghadirkan keynote speaker Prof. Dr. Toto Subroto, MS 

(Unpad), Prof. Dr. Ramlan Silaban, M.Si (UNIMED), Prof. Basuki Wirjosentono, Ph.D (USU), Prof. Dr. Anna 

Permanasari, M.Si (UPI), Muhammad Marto Prawiro, MS., Ph.D (ITB/HKI), Abun Lie (PT. Ecogreen 

Oleochemical), Suwidji Wongso Ph.D (PT. Angler BioChemLab). Saya selaku   Ketua/direktur Pascasarjana 

Unimed mengucapkan terimakasih yang sebesar- besarnya kepada seluruh panitia yang telah bekerja keras 

untuk terselenggarakannya kegiatan Seminar ini. 

Akhir kata, semoga apa yang menadi tujuan dan harapan pada kegiatan Seminar Nasional Kimia dan 

Pendidikan Kimia ini dapat terwujud. 

 
 

Hormat Saya, 
Direktur Pascasarjan Unimed, 

 
 

Prof. Dr. Bornok Sinaga, M.Pd 
         

SAMBUTAN DIREKTUR PASCASARANA UNIMED 
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Yang saya hormati dan saya muliakan : 
Bapak Gubernur Sumatera Utara, Bapak Rektor Universitas Negeri Medan beserta jajarannya, Bapak 

Rektor Universitas Sumatera Utara beserta jajarannya, Bapak Walikota Medan, Bapak Kordinator Kopertis 
Wilayah I, Ketua Himpunan Kimia Indonesia (HKI), Bapak Ibu Pimpinan PTN/PTS, Dekan dan Wakil Dekan, 
Direktur dan Wakil Direktur Pascasarjana, Ketua dan Sekretaris Jurusan, rekan Ketua dan Sekretaris Prodi, 
Kepala Laboratorium, para Guru Besar, Bapak Ibu Keynote Speaker, para Pemakalah, mahasiswa S1, S2 dan S3, 
Panitia Pelaksana Seminar, peserta para Undangan, para sponsor, serta hadirin sekalian. 
 

Selamat pagi dan Salam Sejahtera untuk kita semua 
Segala Puji dan Syukur saya panjatkan kepada Tuhan atas berkat dan karuniaNya,   Seminar Nasional 

Kimia dan Pendidikan Kimia Tahun 2016, Selasa tanggal 31 Mei 2016 di Hotel Madani Medan, yang 
terselenggara atas kerjasama Program Pascasarjana Pendidikan Kimia UNIMED dengan Pascasarjana Kimia 
USU dapat terlaksana dengan baik. Ini tentu tidak luput dari dukungan semua pihak terlebih Rektor UNIMED 
dan Rektor USU, Direktur Pascasarjana UNIMED dan Dekan FMIPA USU, sehingga kami Ketua dan Sekretaris 
Program Studi beserta mahasiswa-nya melanjutkan niat baik membangun negeri ini dari Sumatera Utara melalui 
thema “Sinergi  Riset Kimia dan Pendidikan Kimia Dalam Meningkatkan Daya Saing Bangsa Berbasis 
Sumber Daya Alam  Sumatera Utara”. 

Pelaksanaan seminar nasional ini kami lihat sangat mendukung Visi Prodi Magister Pendidikan Kimia 
Pascasarjana Unimed “Menjadi program magister pendidikan Kimia yang bermutu dan bergengsi akademis 
tinggi untuk membentuk kepribadian, pengembangan ilmu kimia/sains dan pengembangan teknologi”. 
Thema seminar ini juga sangat sinergi dengan Roadmap penelitian yang kami  susun  sebagai    aktualisasi  dan  
penguatan  semboyan  Unimed sebagai  “Character Building University”, karena manusia yang berdaya saing 
akan tercipta jika memiliki karakter dan budaya yang baik, dan ini kami kerjakan sesuai motto Unimed 
“Kerjakan sesuatu dengan ikhlas dan benar”. 

Pada kesempatan ini, kami menyampaikan terima kasih kepada Bapak Gubernur Sumatera Utara, Bapak 
Rektor UNIMED, Bapak Rektor USU, Bapak Walikota Medan, Bapak Direktur Pascasarjana Unimed dan Ibu 
Dekan FMIPA USU, para Panitia yang sangat gigih, para Pemakalah, para mahasiswa serta hadirin. Terkhusus 
ucapan terima kasih kami kepada para Pemakalah Utama : Bapak Muhamad Martoprawiro, M.S., Ph.D. (ITB, 
Bandung, Ketua HKI), Prof. Dr. Anna Permanasari, M.Si. (UPI Bandung), Bapak Abun Li (PT Ecogreen 
Oleochemical, Batam), Bapak Prof. Dr. Toto Subroto, M.S. (Unpad, Bandung), Bapak Suwiji Wongso, Ph.D (PT 
Angler BioChemLab, Surabaya), Bapak Prof. Drs. Basuki Wirjosentono, Ph.D. (USU, Medan), juga kepada para 
sponsor. Kami mohon maaf bilamana ada kekurangan dan kesalahfahaman yang kami lakukan. Kami berharap 
agar kegiatan Seminar Nasional kerjasama USU dan UNIMED   dapat terlaksana secara berkala dan 
kualitasnya semakin meningkat. 
 
 

Medan, 31 Mei 2016, 
Ketua Prodi Magister Pendidikan Kimia, 

 
 

Prof. Dr. Ramlan Silaban, M.Si.

SAMBUTAN KETUA PROGRAM STUDI MAGISTER PENDIDIKAN KIMIA 

PROGRAM PASCASARJANA UNIVERSITAS NEGERI MEDAN 
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Yang saya hormati : 
Bapak Gubernur Sumatera Utara, Bapak Rektor Universitas Sumatera Utara, Bapak Ibu Wakil 

Rektor, Dekan dan Wakil Dekan, Direktur dan Wakil Direktur Pascasarjana, Ketua Himpunan Kimia 
Indonesia (HKI), Ketua dan Sekretaris Jurusan, Ketua dan Sekretaris Prodi, Kepala Laboratorium, para Guru 
Besar, Bapak Ibu Keynote Speaker, para Pemakalah, mahasiswa, Panitia, peserta serta hadirin sekalian yang tidak 
dapat saya sebutkan satu persatu. 

 
Assalamualaikum Wr. Wb. 
Patutlah kita bersyukur kehadirat Allah SWT, atas berkat dan rahmatNya, terlaksananya Seminar 

Nasional Kimia dan Pendidikan Kimia Tahun 2016 hari ini Selasa tanggal 31 Mei 2016 di Hotel Madani Medan, 
yang terselenggara atas kerjasama Program Pascasarjana Pendidikan Kimia UNIMED dengan Pascasarjana 
Kimia USU. Menurut laporan Panitia, ini adalah kegiatan seminar bersama yang kedua dan yang pertama 
dilaksanakan tanggal 19 Mei 2015 yang lampau di tempat ini juga. Untuk itu, secara pribadi, saya 
menyampaikan Selamat kepada kedua Program Studi atas kegigihannya untuk melaksanakan Seminar Nasional 
ini. 

Para kimiawan yang saya muliakan, Tema Seminar tahun ini adalah “Sinergi  Riset Kimia dan 
Pendidikan Kimia Dalam  Meningkatkan Daya Saing Bangsa Berbasis Sumber Daya Alam Sumatera 
Utara” Kami melihat hal ini sangatlah sesuai dengan kebutuhan pembangunan daerah ini ke depan, terlebih 
menghadapi tantangan regional dan global, khususnya MEA yang sudah dimulai. Bapak ibu dosen dan 
mahasiswa pascasarjana kimia dan pendidikan kimia sudah selangkah lebih maju untuk memikirkan potensi daerah 
kita, terlebih menggali sumber daya alam yang selama ini belum digunakan secara optimal. Melalui seminar ini, 
kami berharap, bapak ibu dapat bertukar pikiran untuk mensinergikan hasil-hasil penelitian di kampus dengan 
kebutuhan masyarakat dan berkolaborasi dengan stakeholder dan industri. 

Bapak Ibu Panitia Seminar, para mahasiswa dan dosen pascasarjana kimia di USU dan UNIMED, kami 
melihat bahwa baik thema, makalah para nara sumber utama (keynote speaker), makalah presentasi oral maupun 
poster, sudah dikemas dengan bagus dan semuanya mendukung Visi UNIMED “Menjadi universitas yang 
unggul di bidang pendidikan, rekayasa industri dan budaya”, khususnya arah pembangunan UNIMED tahun 
2017 “Unimed sebagai pusat inovasi pendidikan yang mendukung perencanaan, pelaksanaan, pengendalian, 
penjaminan mutu dan pembudayaan produk-produk pendidikan tingkat nasional berbasis riset”. 

Bapak, Ibu serta hadirin yang saya hormati, kami berharap agar kegiatan ilmiah tingkat pascasarjana 
seperti ini hendaknya dijadikan sebagai budaya akademik terjadwal guna mendukung pencapaian kompetensi 
mahasiswa di level 8 ataupun level 9 sesuai KKNI, bahkan sangat berkontribusi pada peningkatan nilai akreditasi 
institusi (AIPT) maupun akreditasi program studi merujuk standar yang ditetapkan oleh BAN PT Kemristekdikti. 
Akhirnya, saya ucapkan selamat dan terima kasih kepada seluruh Panitia atas terselenggaranya kegiatan ini. 
 
 

Medan, 31 Mei 2016, 
Rektor UNIMED, 

 
 

Prof. Dr. Syawal Gultom, M.Pd. 
NIP. 196202031987031002 

SAMBUTAN REKTOR UNIVERSITAS NEGERI M  
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Assalamualaikum Wr. Wb. 

Pertama- tama marilah kita panjatkan puji syukur ke hadirat Allah SWT yang telah melimpahkan 

berbagai kenikmatan kepada kita sekalian. Salah satu nikmat yang sekarang kita rasakan adalah nikmat 

kesehatan sehingga kita  dapat menyelenggarakan seminar nasional ini. 

Selanjutnya perkenankan saya menyampaikan penghargaan kepada Ketua Panitia beserta seluruh jajaran 

kepanitiaan Seminar Nasional Kimia dan Pendidikan Kimia 2016 yang telah mempersiapkan terselenggaranya 

seminar nasional ini.  Adapun dari rancangan kegiatan seminar ini ikut melibatkan pihak-pihak yang tidak saja 

berasal dari lingkup akademik tapi juga dari lingkup industri. Hal ini sangat penting untuk saya sampaikan 

mengingat Sekolah Pasca Sarjana Ilmu Kimia pada khususnya dan Universitas Sumatera Utara pada umumnya 

sedang berupaya untuk menuju National Achievement Global Reach yang merupakan satu langkah dari 

program strategis USU dalam mewujudkan visi USU sebagai University of Industry. 

Secara khusus perkenankan pula saya sampaikan terima kasih kepada Prof. Dr. Toto Subroto dari 

UNPAD, Prof. Dr. Anna Permanasari dari UPI, Muhammad Marto Prawiro dari ITB yang berasal dari kalangan 

akademisi dan Bapak Abun Lie dari PT. Ecogreen Oleochemical dan Bapak Suwidji Wongso dari PT. Angler 

BioChemLab yang berasal dari kalangan industri dan telah berkenan menjadi keynote speaker pada seminar 

nasional ini. 

Seminar nasional dengan tema ”Sinergi Riset Kimia dan Pendidikan Kimia Dalam Meningkatkan 

Daya Saing Bangsa Berbasis Sumber Daya Alam Sumatera Utara” tentu saja akan bermanfaat bagi 

pengembangan ilmu kimia dan bidang ilmu terkait lainnya. Pengembangan tersebut tentu saja baik ditinjau dari 

sisi materi, penelitian maupun teknologi pembelajarannya dan pembentukan karakter yang mencerminkan sifat- 

sifat pada ilmu kimia itu sendiri. Kita telah paham bahwa pemahaman terhadap ilmu pengetahuan dan teknologi 

akan dicapai manakala pemahaman terhadap ilmu dasarnya sangat memadai. Oleh karena itu penelitian Bidang 

kimia dan teknik pembelajaranya perlu dilakukan terus menerus agar aplikasi pada bidang-bidang tersebut dapat 

dipahami oleh pembelajarnya. Seminar nasional ini harus mampu mendorong para peneliti dan praktisi 

pendidikan bidang kimia untuk dapat meramu bidang ini, sehingga mudah dipahami oleh siswa di dalam kelas, 

mampu melakukan penelitian, dan mengimplementasikan terapannya pada teknologi yang sesuai. 

Akhirnya saya mengucapkan terima kasih atas partisipasinya dalam seminar yang diselenggarakan oleh 

Pasca Sarjana Ilmu Kimia USU dan Pasca Sarjana Pendidikan Kimia Unimed dengan harapan semoga 

memberikan pencerahan bagi kita khususnya yang selalu telibat dalam penelitian, pembelajaran dan aplikasi 

bidang Kimia dalam kehidupan kita masing- masing. 

 
 

Medan, 31 Mei 2016, 
Rektor USU, 

 
 

Prof. Dr. Runtung Sitepu, S.H., M.Hum 
 

SAMBUTAN REKTOR UNIVERSITAS SUMATERA UTARA 
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Abstract 
 

The purpose of this research was to determine a difference of student‟s achievement is taught by M3PK 
SimsonTarigan compared by conventional method. The research was conducted in Senior High School of MAN 
2 Model Medan and the sample was randomly selected (random sampling). The experiment class taught by 
M3PK SimsonTarigan, while the control class taught by conventional method. The data analysis of pretest in 
experiment class is 17.25 ± 6.17 and posttest is 83 ± 6.16. While the pretest in control class is 18 ± 7.15 and 
posttest is 73 ± 5.48. Based on the hypothesis test of gain at significant level α = 0.05 showed that is tcalculate>ttable 
(5.80 > 1.69), it conclude that the student‟s achievement taught by M3PK SimsonTarigan is higher than 
student‟s achievement taught by conventional method with the percentage of effectiveness is 16.25%. The 
development of student‟s characters, there are responsibility and activeness that observe in experiment class 
during twice meetings as much 61.39% for responsibility and 54.03% for activeness. 
 
Keyword : M3PK SimsonTarigan, Student’s Achievement, Responsibility Character, Activeness Character 
 
INTRODUCTION 

Student‟s achievement is anindicator of teaching, meaning that thestudent‟s achievement it can be seen 
the development of a student after he received the practice of teaching. When examinedon student‟s achievement 
in science lessons showed that the average value class is often the value of choices compared to the value of 
other subjects. Without realizing it, the teachers contributed to the factors that led to the impression among 
students that teacher (Haryono. 2013) forget that every student has a preliminary understanding. And other hand, 
as long as there are still many students who have difficulty in understanding and following the chemistry 
lesson. It is not independent of the material being studied in chemistry are more abstract.  And based on my 
observation (2013) that was done in school MAN 2 Model Medan shows that student‟s achievement especially 
acid base solution, where there are students who have value lower than KKM, it is about 54% the value which is 
should get by student is about 75. Based on the data above shown that teaching chemistry was not maximal yet 
to get the good result. 

The teaching modelisappropriate inthis caseis Model of Teaching to Induce the Conceptual Change 
(M3PK) is ateaching modelbased onconstructivismthoughtthatknowledgewasconstructedin the minds ofthe 
studentsbythe students themselves, sothe most important task of a teacher is to inducestudent‟s initial conceptand 
the concept of change(Tarigan, 1999). 

And in the teaching process by applying Model of Teaching to Induce the Conceptual Change (M3PK) 
it will be the identification of the student‟s prior knowledge, structuring a concept or concepts change, evaluate 
the final draft remedial students and students who are capable of doing intuitive low by high-ability students so 
intuitive concept of the students is the development of student‟s prior knowledge and the concept of the end of 
the students became intelligible, plausible, and fruitful. 

The success of Model of Teaching to Induce the Conceptual Change (M3PK) in teachinghas been 
investigatedthemby Monalisa Perangin-agin (2013) is the mean of student‟s score in control class for posttest  is 
75.267 and percentage increasing is 59.6% and the mean of student‟s score in experiment for posttest  is 85.733 
and percentage increasing is 77.8%. Next, Puspita Handayani (2013) is the mean of student‟s score in control 
class for posttest is 68.83 and percentage increasing is 54.28% and the mean of student‟s score in experiment for 
posttest is 81.83 and percentage increasing 72.19%. And then, Jehan Asri S (2013) is the mean of student‟s score 
in control class for posttest is 86.25 and percentage increasing 40.16% and the mean of student‟s score in 
experiment for posttest is 90.38 and percentage increasing 69%.  

The theme of 2013 is generating curriculum Indonesian people are productive, creative, innovative, 
affective, through the strengthening of attitudes, skills, and knowledge are integrated. To achieve this goal, the 
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implementation of the curriculum, teachers are required to professionally designing affective and meaningful 
learning (fun), organizing learning, choose the appropriate teaching approach, the teaching procedure and 
determine the competence and character formation of students effectively. (Mulyasa, 2013: 99) 

Base on the above description, the problems of study that identify are (1) Is the student‟s achievement 
that has teaching use M3PK higher than student‟s achievement that has teaching use Conventional Method?; (2) 
How many the percentages of student‟s responsibility character can develop through M3PK?; (3) How many the 
percentages of student‟s activeness character can develop through M3PK? 

The objective of study are (1) Knowing the student‟s achievement which is use M3PK higher than 
student‟s achievement which is use Conventional Method on teaching acid base solution; (2) Determining 
percent the responsibility character can develop through M3PK on teaching acid base solution; (3) Determining 
percent the activeness character can develop through M3PK on teaching acid base solution. 
 
METHOD 

The populations is the entire subject of research which all students of SMA/MA that the Curriculum 
2013. And sample is part of a population with randomly selected (random sampling) in MAN 2 Model Medan 
consist of two classes, there are experiment and control classes. Retrieval is done in a way due to limitations of 
time and research costs. 

There are three variables in this research, they are (1) Independent variables; M3PK and conventional 
method. (2) Dependent variable is student‟s achievement in teaching and learning acid base solution that is data 
obtained from pretest and posttest. (3) Control variables are time allocation, text book and instrument test. 

The type of this research is quasi experiment. A quasi-experiment is an empirical study used to estimate 
the causal impact of an intervention on its target population. Quasi-experimental research designs share many 
similarities with the traditional experimental design or randomized controlled trial, but they specifically lack the 
element of random assignment to treatment or control. Instead, quasi-experimental designs typically allow the 
researcher to control the assignment to the treatment condition, but using some criterion other than random 
assignment (e.g., an eligibility cutoff mark). In some cases, the researcher may have no control over assignment 
to treatment condition. 

The first class will be treated with M3PK in teaching and learning acid base solution, and the second 
one is only given a conventional method in class on the same topic. The first class is further named as 
Experimental Class, and the second class is named as Control Class. The design of the research is presented in 
table 1 
 

Table 1 The Research Design 
Class Pretest Treatment Post Test 

Experimental T1 X T2 
Control T1 Y T2 

 
Explanation of Table: 

T1 = pretest 
T2 = post test 
X  = teaching use M3PK 
Y  = teaching use conventional method 

 
The research design flowchart below: 
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Figure 1. The Research Design Flowchart 
 

 The instruments that is used in this research is written test in the form of objective tests (multiple 
choice) that consist of 20 questions. That questions to be answered by students as respondents with maximum 
score of 1 and minimum score of 0. The observation test itself consists of some items to know the characters of 
responsibility and activeness when doing treatment in experiment class. This observation sheet will be given to 
the students in experiment class. Data analysis in this research are using the normality test, the homogeneity test, 
the normalized gain, t-test, the effectiveness percentage, and calculation of character percentage. 
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RESULT AND DISCUSSION 
 

The result of this research was obtained from the data of pretest and posttest, and then this data was 
analyzed with used statistic calculation. They are validity test, difficulty test, discrimination index, reliability, 
normality test, homogeneity test, normalized gain and hypothesis. Data of pretest and posttest from MAN 2 
Model Medan in table 2. 

 
Table 2. Data of Pretest and Posttest 

Class Pretest Posttest Gain 
 ̅ S  ̅ S  ̅ S 

Experiment 
(M3PK Simson 

Tarigan) 
17.25 6.17 83 6.16 0.80 0.07 

Control 
(Conventional 

Method) 
18 7.15 73 5.48 0.67 0.06 

 
 
Normality Test 
 Result of calculation for normality data for pretest and posttest for both classes by using Chi-Square in 
condition α = 0.05 with criteria Chi-Square x2

calculate< x2
table so the data is shown in table 3. 

 
Table 3. Data of Normality Test 

Variable Class x2
calculate x2

table Status 

Pretest Experiment 1.77 11.07 Normal 
Control 8.52 11.07 Normal 

Posttest Experiment 8.06 11.07 Normal 
Control 5.91 11.07 Normal 

Normalized Gain Experiment 2.97 11.07 Normal 
Control 6.47 11.07 Normal 

 
Homogeneity Test 
 Result of calculation for homogeneity test for pretest and posttest for both of classes by using 
comparing Fcalculate and Ftable and its called homogeny if Fcalculate< Ftable in significance range α = 0.05 so the data 
is shown in table 4. 

Table 4. Data of Homogeneity Test 
Variable Class S2 Fcalculate Ftable Status 

Pretest Experiment 38.09 1.34 6.08 Homogeny Control 51.05 

Posttest Experiment 48.62 1.26 6.08 Homogeny Control 45.79 

Normalized Gain Experiment 0.01 0.72 6.08 Homogeny Control 0.01 
 
Hypothesis Test 
 The data which is used in hypothesis test was taken from data of normalized gain, the data shown in 
table 5. 

 
Table 5. Result of Hypothesis Test 

Class tcalculate ttable Status Experiment Control 
 ̅  = 0.8 

SD = 0.07 
S2   = 0.01 

 ̅   = 0.67 
SD = 0.06 
S2   =0.00 

5.80 1.69 Ho denied 
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Normalized Gain 
 Results of calculation percentage of increasing of students‟ achievement that can be directly calculate 
from average of whole gain of every student for both of classes, the data is shown in table 6. 
 

Table 6. The Normalized Gain 

Class Criteria Gain 
Average 

Normalized 
Gain Status 

Experiment G<0.3         = Low 
0.3<G<0.7 = Medium 

G>0.7         = High 

0.80 79.6% High 

Control 0.67 67% Medium 

 
The Effectiveness Percentage 
 Result of effectiveness percentage can be calculated from the average of gain in both of classes; the data 
is shown in table 7. 

Table 7. The Effectiveness Percentage 
Class  ̅ (Average of Gain) Effectiveness Percentage 

Experiment 0.80 16.25 % Control 0.67 
 
Student’s Character 
 In the teaching treatment can be seen activity of students from the observation sheet of development 
student‟s character (responsibility and activeness) by the observers, obtained on students in experiment class. 
The data is shown in table 8. 

Table 8. The Student’s Character 

Character Average Development First Meeting Second Meeting 
Responsibility 40.83 % 81.94 % 61.39 % 
Activeness 37.78 % 70.28 % 54.03 % 

 
Relationship Between Student’s Achievement and Characters 

The relationship between student‟s achievement and characters that was observed based on the 
observation sheet can be shown on the table 9. 

 
Table 9. Relationship between Student’s Achievement and Characters 

No 
Criteria 

Stu Percentage 
(%) Student’s 

Achievement 
Responsibilit

y Activeness 

1 High High High 1 5 % 
2 High High Medium 2 10 % 
3 High High Low 5 25 % 
4 High Medium High 3 15 % 
5 High Medium Low 2 10 % 
6 High Medium Medium 1 5 % 
7 High Low High 2 10 % 
8 High Low Low 3 15 % 
9 Medium Medium Medium 1 5 % 

 
Based on the validity test, there are 24 items that valid and 6 items that invalid from 30 items of 

instrument test that tested. The items number had been are 1, 2, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 16, 17, 19, 22, 
24, 25, 26, 27, 28, 29, and 30. These 24 items have represented each indicator and have a good reliability. Based 
on the difficulty level, from 24 items that valid, there are 2 items difficult questions (item number 6, 27), 16 
medium questions (item number 1, 2, 4, 8, 9, 11, 12, 13, 17, 19, 22, 24, 25, 26, 28, 29), and 6 easy questions 
(item number 5, 7, 10,  14, 16, 30). But they are 1 question is very easy (item number 7), 1 question is very 
difficult (item number 6), and 4 medium questions are very difficult to solution by students (item number 28, 29) 
so these number did not use as instrument test. Finally there are 20 questions use as instrument test (1, 2, 4, 5, 8, 
9, 10, 11, 12, 13, 14, 16, 17, 19, 22, 24, 25, 26, 27, and 30). And based on the discrimination index, there are 9 
items number that use as instrument test have good categories and 11 items number have satisfactory categories. 
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After doing the research we got the data. For pretest data, the average of pretest in control class is 18 ± 
7.15 and the average of pretest in experiment class is 17.25 ± 6.17. The average of pretest, there is no significant 
different both of classes. In control class, the higher score is 30 and in experiment class, the higher score is 30 
also. And only 2 students in control class and 1 student in experiment class who get the highest score. It‟s caused 
by they have little prior knowledge or none at all, they are not understand yet about acid base solution. 

Data of posttest, the average of posttest in control class taught by conventional method 73 ± 5.48 and 
the average of experiment class taught by M3PK is 83 ± 6.16. Based on the average can be seen that the posttest 
in experiment class is higher than control class. And there are 2 questions where students in experiment class can 
answer these questions but in control class cannot answer these questions it‟s caused by these questions are 
difficult for them, they are 19 and 20 items number. The highest score in control class is 85; while in experiment 
class is 95. It show that, the students in experiment class is more interest in teaching process and causes the 
lessons students can obtain easily and remember longer. 

Based on the comparing the pretest and posttest data, we can see there are different of average between 
control and experiment classes. There is increasing score which is indicate that students are understand on acid 
base solution topic. 

The normality and homogeneity test should be done previously before hypothesis test. The results of 
analysis showed that data is normally distributed where x2

calculate> x2
table and data is homogeny also where 

Fcalculate< Ftable. After done analyze of normality and homogeneity tests, continued by hypothesis test where 
tcalculate> ttable, it means that Ho denied, Ha accepted so student‟s achievement taught by M3PK is higher than 
student‟s achievement taught by conventional method on teaching acid base solution. 

And as for based on the normalize gain in experiment class is higher than in control class. It means that 
increasing of students‟ achievement in experiment class (79.6%) is higher than students‟ achievement in control 
class (67%). Next the effectiveness percentage of student‟s achievement in this research is 16.25 %, it means that 
M3PK in experiment class is effectiveness in teaching process. 

The increasingstudent‟s achievement on teaching acid-base solution topic that is taught by using M3PK 
influenced from some of the following: (a) in M3PK, students more involved in the learning process to be able to 
construct their own knowledge in various ways; (b) in M3PK, students are more active in trying to acquire 
knowledge and the teacher only as a facilitator. While the conventional method always convey the subject matter 
teachers and students were given the knowledge that result in students not active in the learning process; (c) in 
M3PK, greatly assists students in mastering concepts and build chemistry and also provide an opportunity for 
students to learn more actively in the learning process; and (d) students‟ achievement with using M3PK is more 
meaningful and maximum. 

M3PK is a teaching model that emphasizes the view that the student as a person who has a view of the 
initial knowledge of an emphasis on understanding main aspects, namely the first aspect of intelligibility, the 
second aspect of plausibility, and the third aspect of fruitful (Tarigan, 2009). 

Not only an increase in students‟ achievement (cognitive aspect), but also seen an increase in the 
students‟ characterwhich is part of the affective aspect there are responsibility and activeness during the teaching 
process in the experiment class that measured by observation sheet every meetings. It was observed by 2 
observers. The character was observed in this research are responsibility and activeness. Based on the 
observation sheet, there is the increasing of average percentage of student‟s character in from first up to second 
meetings. The average of average of student‟s responsibility in the first meeting is 40.83 %, in second meeting 
are 81.94 %. The percentage development of student‟s responsibility in this research is 61.39 % with medium 
categories. So there is the development of student‟s responsibility in every meeting in this research which using 
M3PK. And the average of average of student‟s responsibility in the first meeting is 37.78 %, in second meeting 
are 70.28 %. The percentage development of student‟s responsibility in this research is 54.03 % with medium 
categories. So there is the development of student‟s responsibility in every meeting in this research which using 
M3PK. 
 In this research, there is a relationship between student‟s achievement and student‟s character of 
responsibility and activeness where found as much 15 % of students that have high student‟s achievement but 
their student‟s character low. In this case there are about 3 students more interested just enough to learn by them 
self without any interaction between the teacher and his friends. There are 10 % of students that have high 
student‟s achievement, high student‟s activeness, low student‟s responsibility. There are about 2 students who do 
not wish to be bound by a sense of responsibility, which is influenced by several factors, including the student‟s 
just want to learn in the Free State. There are 5 % of students that have high student‟s achievement, medium 
student‟s activeness, medium student‟s responsibility. There is about 1 student that easily understands the lesson 
by showing the characters in the condition is not too obtrusive. There are 10 % of students that have high 
student‟s achievement, low student‟s activeness, medium student‟s responsibility. There are about 2 students are 
not very active in the teaching process, students prefer to study alone visible.There are 15 % of students that 
have high student‟s achievement, high student‟s activeness, medium student‟s responsibility. There are about 3 
students are active in the teaching process, students were more excited to learn group. There are 25 % of students 
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that have high student‟s achievement, low student‟s activeness, high student‟s responsibility. There are about 5 
students who are not active in the teaching process but be diligent in settling and adjusting. There are 10 % of 
students that have high student‟s achievement, medium student‟s activeness, high student‟s responsibility. There 
are about 2 students who are active in the teaching process but be diligent in settling and adjusting. There are 5 
% of students that have high student‟s achievement, high student‟s activeness, high student‟s responsibility. 
There is only 1 student who student who is interested in learning groups and an active and dominant in the 
classroom. There are 5 % of students that have medium student‟s achievement, medium student‟s activeness, 
medium student‟s responsibility. There is about 1 student that easily understands the lesson by showing the 
characters in the condition is not too obtrusive with student‟s achievement are the only medium categories. 
 
CONCLUSION  
Based on the result of data analysis and statistical tests, then set some conclusion as follow: 
1. The student‟s achievement was taught by M3PK higher than student‟s achievement was taught by 

conventional method. 
2. The percentage of student‟s responsibility character can develop through M3PK is 61.39 % in the experiment 

class. 
3. The percentage of activeness character can develop through M3PK is 54.03 % in the experimental class. 
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