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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. 



 

ii 

 
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 
 

This research has the purpose to know the students’ cognitiveaspects improvement and students’ 
achievement in learning buffer solution with inquiry strategy based on collaborative compare with conventional 
method. The samples are choosen two classes, first class as experimental class that implemented the inquiry 
strategy based on collaborative while the other class as control class that implemented by direct instructional 
with the chemistry topic is buffer solution. This research is a quantitative research. The research result showed 
that the data are normal distribution and the samples are homogeneous. Experimental class which is taught by 
inquiry strategy based on collaborative can increased the students achievement in the average of the gain is 
0.6856 ± 0.0818 and in control class which is taught by direct instructional is 0.465 ± 0.0918. the statistic data 
shown the significance different with the tcount ( 10.74) >ttable ( 1.688). The hypothesis conclude that students’ 
achievement which is impelemented the inquiry strategy based on collaborative  is higher significantly than 
direct instructional. In addition the  cognitive aspect which is improved  by implementing the inquiry strategy  
based on collaborative is C1, C2 and C3. Where the average of the normalized gain of the cognitive aspect in C1 
( Knowledge ) is 0.73 , C2 ( Comprehension) is 0.76 and in C3 ( Application) is 0.72, all of the cognitive aspects 
included as high category.  
Key words : collaborative learning, cognitive aspect, inquiry, buffer solution 
 
I. INTRODUCTION 

Nowadays, in teaching, especially in teaching chemistry topic faces many difficult to get the objective of the 
teaching. One of the problems is the satiation of student in learning if the teachers just explain in front of class 
and the students just sit on their own seat with  
different intelligences of the students one to each other.  From the work Field experience (PPLT) in SMA Negeri 
2 Kisaran observation, in learning chemistry topic, the students just listen without understanding the topic. Some 
of them who have high intelligence can understand the topic just by listening and reading their book, but some of 
the student who didn’t know the topic just keeping silent because of some reason. The reasons are some of them 
didn’t’t like the subject matter they felt bored to see the teacher just spoke in front of class, while the other 
reasons are being shy to ask to the teacher due to social reason, it can be they are being afraid if the other friend 
will know about their ignorance. While, the learning procces of the students in school is not only get the 
knowledge from the teacher, also through the interaction and learn with other student, so she can develop her 
thinking ability, expression and keep the social interaction with other, so that as the final result, they can have 
good academic achievement.i 

According to A.M,Sudirmanlearning is a behaviour changing or appearance through some of activity ssuch 
as by reading,observing, listening, seeing,etc.Also learning process will be good if the subject who do the 
learning do it by himself so the learning will not verbalistically.iiThe learning process is on cognitive structure 
that is the fact structuring, concept also principle so that make a unity that has meaning for students. This theory 
can be a reason that from cognitive structure can influence the affection development or someone appearance. 
So, the learning proces will make a concept of super ego that is a lerning process from an imitation process, 
interraction process between a individual to other person. The super ego includes in social dimension. 

Inquiry builds on children’snatural curiosity and leads to the  development of higher-order thinking skills. 
Children are “open to wonder and puzzlement” (GalileoEducational Network) and are eager to learn about 
theirworld. This natural inquisitiveness is nurtured when teachersadopt an inquiry approach. As teachers give 
students opportunitiesto seek answers to questions that are interesting,important and relevant to them, they are 
enabling them to address curriculum content in integrated and “real world” ways and to develop – and practise – 
the higher-order thinking skills and habits of mind that lead to deep learning  Accordig to Capacity Building 
Student (2001) When students are engaged in thisphase of the inquiry process, such as : 1) plan ways to express 
their learning considering a variety of representations 2) articulate connections between prior knowledge and 
new discoveries, 3)answer and refine questions, 4) pose new, deeper questions for independent investigation, 5) 
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identify avenues for action and application, 6) apply understandings to different contexts and situations, 7) create 
opportunities together to celebrate the learning journey, 8) reflect on what, how and why learning happened. iii 

In collaborative classrooms, the lecturing/ listening/note-taking process may not disappear entirely, but it 
lives alongside other processes that are based in students discussion and active work with the course 
material.The group  still assumed as the group responsibility totally to answer the question from the teacher. The 
students decide  enough information to answer the question, if not they will identify other source like journal, 
book, video, internet with namely some of them. The students develop their own to process and answer 
positively to the fact and input the significant opinion to their assessment.iv 

Collaborative learning is an umbrella term for a variety of educational approaches involving joint intellectual 
effort by students, or students and teachers together occurs as a result of interaction between peers engaged in the 
completion of a common task. Collaborative learning is the learning process of those who do not know much 
while working with those who know well. Some of the people are more capable while others are smarter. It is 
when these people come together and help each other that collaborative learning takes place. In collaborative 
learning process, students work for a common cause. They help each other learn. This process can be described 
as an educational approach, to increase self-confidence, improvecommunication skills and increase active 
participation in the education process. They achieve this by forming small groups, but not every group work is a 
collaborative learning process. In collaborative learning process, both of student and his/her friends should strive 
to learn at the highest level.v 

 
II. METHODE 

The research is conducted by implementing the Inquiry strategy based on collaborativein  SMA Negeri 16 
Medan at Academic Year 2013/2014, on March to May, the survey is used to investigate the student’ 
achievement by implementing the inquiry method compare with direct instruction. The study will be started from 
sampling process to obtain experimental class and control class in each of the selected schools. The study will be 
followed by pretest before the teaching treatments being carried out. The teaching treatment by implementing the 
Inquiry strategy based on collaborative   in experimental class while in control class will be implemented direct 
instruction method. Both of experimental class and control class will be  followed by post test in all samples.  
The data that will be collected is from the score of the student that is student’s achievement in both of class.  

In this reasearch, for collecting data is used two types test (1) test of student learning outcomes to measure 
student cognitive achievement;(2) Observation to observe is collaborative learning is run or not. Where the 
instrument test to measure the cognitive achievement is presented in the form of multiple choice questions with 
five options about buffer solution topic.  

To determine studentsachievement  then the students  give a test. The test which given are pretest and post 
test. The research treatment as shown in the following table  

Table 1 : Research Treatment (Two classes, Pretest, and Post test) 
Class Pretest Treatment Post test 

Experiment X1 T1 X2 

Control X1 T2 X2 

 
Where : T1 is teaching and learning process using inquiry strategy based on collaborative and T2 is teaching and 
learning process using direct instruction method. 

To get homogeneous, classes should be conducted the following steps: 1) Both of classes will be given 
pretest, 2) Both of classes will be given same topic, 3) Both of classes must  be given with same time allocation 
with same teacher, 4) The difference only in the treatment in teaching  

The steps to do the research are : 
1. Determining the research population 
2. Dividing two classes in school as experiment class and control class 
3. Giving pretest to both classes and calculating the initial average score of pretest 
4. Giving a treatment to experiment class using using guided  inquiry strategy base on collaborative and 

control class with direct instruction method 
5. Giving post test to both classes as final evaluation after giving treatment and calculating the average score 

of posttest 
6. Making a statistic calculation to find the significance different from both classes. 
7. Making conclusion from the research that has been done 

 
III.RESULT 

After having the research by implementing the inquiry strategy based on collaborative  and processing the 
data with statistic calculation, and get the normalized gain of students’achievement by implementing the inquiry 
strategy based on collaborative is higher than implementing the conventionalmethod in buffer solution topic.  
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The evaluation of posttest is done to know how big the students mastering the chemistry matter especially in 
buffer solution topic. Data of normalized gain will show that there is the difference students achievement in 
experimental classs  with control class. It is shown on the following table  

 
Table 2 : Average Value of Normalized Gain 

Normalized Gain Value 
Experimental Class Control Class 
0.6856 ± 0.0818 0.465 ± 0.0918 

 
The table above shown the normalized gain of the students achievement in both of classes, in the 

experimental class is 0.6856 ± 0.0818 while in control class is 0.465 ± 0.0918 .so it means that the students 
achievement in experimental class ( implementing the inquiry strategy based on collaborative) is higher than in 
control class (direct instructional) in the buffer solution topic. The percentage of the students achievement is 
summarized in the table 3.  

 
Table 3. Percentage of Students Achievement 

Normalized Gain Value 
Experimental Class Control Class 
68.56 % 46.5% 

 
Cognitive Aspects Improvement 

From the calculation, average gain from the level cognitive aspect which is improved by the implementation 
of  inquiry strategy based on collaborative in experimental class and direct instructional in control class. he 
average gain from the lveel of cognitive  aspect improvement in the experimental class by implementing the 
inquiry strategy based on collaborative is shown in the following table 4 

 
Table 4.Average gain from the Level Cognitive Aspect in the Experimental Class. 

The Level of Cognitive Aspect 
C1 C2 C3 C4 

0.73 0.76 0.72 0.40 
High High High Medium 

 

 
 

Figure1. Average Gain from Level Cognitive Aspect in Experiment Class 
 

The result average gain from the level of cognitive aspect which is improved by implementing the inquiry 
strategy based on collaborative is obtained the C1 = 0.73 included high category, C2= 0.76 included high 
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category and C3 = 0.72 included high category, where C1 is knowledge, C2 is comprehension and C3  is 
application. 

 
fTable 5.Average gain from the Level Cognitive Aspect in the Control Class. 

The Level of Cognitive Aspect 
C1 C2 C3 C4 

0.48 0.45 0.53 0.36 
Medium Medium Medium Medium 

 

 
Figure2. Average gain from the Level Cognitive Aspect in the Control Class 

The result average gain from the level of cognitive aspect which is improved by implementing the inquiry 
strategy based on collaborative is obtained the C1 = 0.48 included medium category, C2= 0.45 included medium 
category and C3 = 0.53 included medium category, where C1 is knowledge, C2 is comprehension and C3  is 
application. 

If comparing the cognitive aspect improvement in experimental class by implementing the inquiry strategy 
based on collaborative  and control class by implementing direct instructional we can see the cognitive aspect in 
experimental class is higher than in control class. It can conclude that the students cognitive aspect can increased 
by implementing the inquiry strategy based on collaborative in the level of C1, C2 and C3` 

 
IV. DISCUSSION 

From the data analysis  shows that the students achievement by implementing inquiry strategy based on 
collaborative is higher than implementing direct instructional in the buffer solution topic. The result of pretest 
and posttest data in experimental class show the increasing of the value in learning method by implementing the 
inquiry strategy based on collaborative.  It can be proved by the value of average of pretest  in experimental class 
at SMA Negeri 16 medan is 30.139 ± 11.179 and the average of posttest is 77.5 ± 8.409 while in control class 
the average of pretest is 28.75 ± 11.172 and the average of posttest is 61.389 ± 10.664. it can be seen the students 
achievement in experimental class is highher than in control class. It is caused of the inquiry strategy emphasize 
their critically thinking to find their own answer of the problem by discussing to the other friend by sharing their 
knowledge one to each other. 

From the research result, the implementation of inquiry strategy based on collaborative are effective to 
increase the students achievement and understanding in learning buffer solution. The concept of mutual learning 
can be emphasized by this implementation of inquiry strategy. Students learn from each other to discuss and 
increase the communication so it can influence the social interaction of the students. Capabilities throughthe 
guidance ofpeers andteachers willbuild up. If the communication interaction of the students is good enough, so 
the students can be able to help each other to solve the problems. They can discuss and share their knowledge, so 
the students with high achievement can share to the students who have low achievement with patience, then it 
can increase the students achievement of the students with low achievement. This model of collaborative also 
can reduce the social abuse between the students in high achievement and low achievement, like the bullying 
that rarely happen between them. Beside that the students also have big chance to ask about what they don’t 
understand. Then the students also can ask to the teacher as the facilitator. This implementation is run because 
we find student who active in class mostly  from the high intelligence students, so by this implementation the 
students with low intelligence can be active in class. This is very important point remember that learning process 
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is building knowledge from their own initial knowledge by implementing the inquiry strategy based on 
collaborative. This is different in control class that implemented direct instructional method.  Student tends to 
hearing teacher explanation. So, Some of them look passive. Even, they afraid to ask question and solve problem 
when the  teacher give chance to ask but when teacher ask question they don’t understand what teacher explain 
in front of class. 

Theincreasing of student’s achievement in implementation of inquiry strategy based on collaborative in 
buffer solution topic shown that tcount10.74 > table 1.688 on significant level 0.05. It means that implementation of 
inquiry strategy based on collaborative increase student’s achievement in buffer solution  topic. Student’s 
achievement in implementation of inquiry strategy based on collaborative in buffer solution topic is higher than 
student’s achievement in implementation of direct instructional method. 

The result of average gain level of cognitive aspect which is improved by implementing the inquiry strategy 
based on collaborative is obtained C1 0.73 (included high category), C2 0.76 (included high category), and C3 
0.72 (included high category).  
 The implementation of inquiry strategy based on collaborative there is still some students who works 
individually. But mostly they have been caring to each other.  
 
V. CONCLUSION 

The cognitive aspects that is improved by the implementation of inquiry strategy based on collaborative is 
C1, C2, and C3. The average of normalized gain from the level of cognitive aspects is C1 ( 0.73 included high 
category), C2 (0.76 included high category) and C3 (0.72 included high category) and  the students achievement 
in the experimental class that is taught by inquiry strategy based on collaborative is higher than the control class 
that is taught by direct instructional in teaching buffer solution. 
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