Vi ="V 77 = V¢

Annual Meeting of Mathematics and Natural Sciences Forum of
Indonesian Institutes of Teacher Training and Education
Personnel (MatricesFor IITTEP)

In Conjuntion With:

International Conference on Mathematics, Natural Sciences,
and Education (ICoMaNSEd 2015)

August 07-08, 2015, Aryaduta Hotel Manado, Indonesia

ROCEEDINGS

Theme:
“Enhancement and Acceleration on Research and Learning in Mathematics and
Natural Sciences for the Utilization of Natural Resources”

Editors:

Prof. Dr. Cosmas Poluakan, M.Si.
Dr. Rymond J. Rumampuk, M.Si.
Dr. Anetha L. F. Tilaar, M.Si.
Dr. Heroike D. Rompas, M.Si.
Dr. Tinny D. Kaunang, M.Si.
Dr. Hetty H. Langkudi, M.Pd.
Dr. Alfonds A. Maramis, M.Si.

‘“ o
UNDIKSHA UNJ UNM UNNES



Editors:

Prof. Dr. Cosmas Poluakan, M.Si.
Dr. Rymond J. Rumampuk, M.Si.
Dr. Anetha L. F. Tilaar, M.Si.

Dr. Heroike D. Rompas, M.Si.

Dr. Tinny D. Kaunang, M.Si.

Dr. Hetty H. Langkudi, M.Pd.

Dr. Alfonds A. Maramis, M.Si.

Published by:

Faculty of Mathematics and Natural Sciences,
State University of Manado (UNIMA),
Minahasa, North of Sulawesi, Indonesia

March 2016

ISBN: 978-602-74204-0-3

About the cover: Designed by Dr. Alfonds A. Maramis, M.Si.

About the logo: Designed by Prof. Dr. Cosmas Poluakan, M.Si., and Dr. Alfonds A. Maramis, M.Si.
About the photo: "Auditorium Building of UNIMA" © Dr. Alfonds A. Maramis, M.Si.

Design and Layout: Dian H. O. Howan, S.Si., M.Phil., Sintia S. Hingkua, S.Pd., M.Si., and
Soenandar M. T. Tengker, S.Si., M.Sc., Dr. Alfonds A. Maramis, M.Si.

All papers of this book were reviewed by two reviewers.

No English-language editing and proofreading was done either by the publisher or by the editors,
so the quality of language of papers is under the authors’ responsibility.



Proceedings of MatricesFor IITTEP — ICoMaNSEd 2015
ISBN: 978-602-74204-0-3

BRIEF CONTENTS

BRIEF CONTENTS iv
MESSAGE FROM RECTOR Xi
MESSAGE FROM DEAN Xii
MESSAGE FROM CHAIRMAN OF THE EVENTS Xiii

KEYNOTE AND INVITED PAPERS
CURRENT ISSUES IN SCIENCE EDUCATION RESEARCH

David Treagust 1
DEVELOPING STEM AND ENVIRONMENTAL LITERACY VIA 21°T CENTURY

INSTRUCTION

Rebecca Johnson 2
GENERATING PEDAGOGICAL CONTENT KNOWLEDGE IN SCIENCE TEACHER

EDUCATION STUDENTS 3

Ed van den Berg
PATTANI WATERSHED MANAGEMENT FOR SUSTAINABLE IN THE FUTURE

Vichit Rangpan 4
CAROTENOIDS: FROM PHOTOSYNTHETIC PIGMENTS TO BIOSOLAR CELLS

Ferdy S. Rondonuwu 5
USING PMRI AND PISA FOR IMPROVING RESEARCH AND LEARNING ON

MATHEMATICS LITERACY OF INDONESIAN STUDENTS 6
Zulkardi

STATISTICAL AND METHODOLOGICAL INCORRECTNESS IN EDUCATIONAL RESEARCH

Julius H. Lolombulan, Johanis C. F. Repi 7

DEVELOPMENT OF SENSOR WITH IMMOBIILIZATION OF ACTIVE MATERIAL IN
ELECTRODEPOSITED POLYMER

Manihar Situmorang 16
ENHANCING STUDENTS’ HIGHER ORDER THINKING SKILLS THROUGH SCIENCE

EDUCATION

Liliasari 29

CHARACTER DISCOURSE BETWEEN STUDENTS AND SCHOOL TEACHERS IN

YOGYAKARTA SPECIAL PROVINCE IN INDONESIA

Slamet Suyanto 35
THE ANALYSIS OF CONCEPTION AND CONCEPTUAL CHANGES IN TEMPERATURE AND

HEAT MATERIAL FOR PHYSICS SUBJECT IN JUNIOR HIGH SCHOOL

Suharto Linuwih, Danastri Shahnaz Putri 36
EXPLORATION OF ENDEMIC BIOLOGICAL RESOURCES BY BIOCHEMICAL STUDY: A

CASE STUDY AT STATE UNIVERSITY OF MALANG

Subandi 37
THE ROLE OF MULTISIMBIOTIC SOIL MICROORGANISM AS AN ALTERNATIVE TO

INCREASE PLANT TOLERANCE

Yuni Sri Rahayu 38
META ANALYSIS ON THE APPLICATION OF STRUCTURAL EQUATION MODELS

(DISSERTATION STUDIES ON PUBLIC ADMINISTRATION STUDY PROGRAM,

POSTGRADUATE PROGRAM, STATE UNIVERSITY OF MAKASSAR)

Suwardi Annas, Muhammad Arif Tiro, Irwan 39



Proceedings of MatricesFor IITTEP — ICoMaNSEd 2015
ISBN: 978-602-74204-0-3

PRESENTER PAPERS
A. MATHEMATICS EDUCATION
THE POTENTIAL AND THE CHALLENGES OF THE DEVELOPMENT AND THE

IMPLEMENTATION OF THEMATIC TASK-BASED ASSIGNMENT INSTRUCTION IN

MATHEMATICS COMMUNITY IN SANGIHE

Patricia V J Runtu 47

THE STUDENTS” MATHEMATICAL LITERACY SKILLS IN SOLVING PISA-TYPE

MATHEMATICS PROBLEMS (A STUDY IN MATHEMATICS LITERACY CONTEST IN

MANADO, NORTH SULAWESI)

Navel Oktaviandy Mangelep 53

EXPLORING ELEMENTARY TEACHERS’ BELIEF AND UNDERSTANDING ABOUT

MATHEMATICAL PROBLEM SOLVING

Tatag Yuli Eko Siswono, Abdul Haris Rosyidi, Ika Kurniasarl, Yuliani Puji Astuti 59

THE DESIGN AND EFFECTIVENESS OF MATHEMATICS LEARNING PACKAGES

BASED ON BILINGUAL METHOD

Hamzah Upu, Muhammad Basri Djafar, Salam 67

THE DESCRIPTION OF MATHEMATICAL COMMUNICATION SKILL OF STUDENTS

OF GRADE XI AT MADRASAH ALIYAH NEGERI BATUDAA ON STATISTIC SUBJECT

Arfan Arsyad, Yamin Ismail, Abdul Malik Jusuf 79

THE CONTRIBUTION OF THE ABILITY OF CONSTRUCTING MATHEMATICAL

MODEL TO SOLVING MATHEMATICAL STORY PROBLEM IN SECONDARY

SCHOOL’S STUDENT IN BOLAANG MONGONDOW

Ichdar Domu 91

THE COMPARISON OF THE LEARNING RESULT IN TOPIC OF FRACTION IN 7’th

GRADE SECONDARY SCHOOL STUDENTS THAT USE TPS, QUANTUM TEACHING,

AND VAK LEARNING MODEL

Ontang Manurung 96
B. CHEMISTRY

TERPENOID COMPOUND FROM THE STEM OF MANGROVE PLANT Avicennia

marina AGAINST HUMAN PATHOGENIC BACTERIA Staphylococcus aureus AND

Pseudomonas aeruginosa

Sintia S. Hingkua, Euis Julaeha, Dikdik Kurnia 101

THE MATTEUCINOL FLAVONOID ISOLATED FROM THE STEM OF THE FERN

CHINGIA SAKAYENSIS (ZEILLER) HOLTT

Suyatno, Nurul Hidajati, Erika Widiarini, Anandya Wahyuningtyas 106
SYNTHESIS OF S-ABS-LS-KAOLIN BLEND AS ELECTROLYTE MEMBRANE FOR FUEL

CELLS

Siang Tandi Gonggo, Afadil 110

ENZYMATIC PRODUCTION OF VIRGIN COCONUT OIL (VCO) USING THE

BROMELAIN IN THE EXTRACT OF PINEAPPLE STEM AND PURIFICATION VCO

USING ACTIVE CARBON ADSORBENT

Septiany Ch. Palilingan 115
THE EFFECT OF DRYING TEMPERATURE AND DURATION ON THE FATTY ACID

PROFILE OF MINCED JERKED BROILER CHICKEN MEAT

Ni Wayan Suriani 121
STRUCTURE-ACTIVITY RELATIONSHIP (SAR) OF ENDOCYTOSIS INHIBITORS
Dian H.O. Howan 130

SCREENING BIOACTIVE COMPOUND OF STEM BARK SOURSOP (Annona muricata
LINN) POTENTIAL FOR ANTI-CANCER
Pince Salempa 138



Proceedings of MatricesFor IITTEP — ICoMaNSEd 2015
ISBN: 978-602-74204-0-3

PHYTOCHEMICAL CONSTITUENTS AND ANTIOXIDANT ACTIVITY OF BINAHONG

(Anredera cordifolia Ten. Steenis) LEAVES

Yuszda K. Salimi, Nurhayati Bialangi 142

EXPRESSION OF IMUNOGLOBULIN A (IgA) AND RATIO OF CELLS T CD4*/CD8* BY

SUPPLEMENTED BLOOD COCKLE ( Anadara Granosa)

(IMMUNOHISTOCHEMISTRY STUDIES ON SPRAQUE DAWLEY RATS’S

MALNOURISHED)

Netty Ino Ischak, La Ode Aman 148

PREPARATION OF Pt/PUMICE MODIFIED CATALYST TO SUPPORT CONVERSION

REACTION OF 3-METHYL-1-BUTANOL

Mardjan Paputungan, Akram La Kilo 158

EFFECTIVENESS OF SEED EXTRACT HUTUN (Barringtonia asiatica KURZ), ON

LARVA Aedes aegypti VECTOR DISEASE DENGUE FEVER

Ni Wayan Suriani, Alfrits Komansilan 165
C. CHEMISTRY EDUCATION

IMPLEMENTATION OF CURRICULUM 2013 ON PRIMARY AND SECONDARY

EDUCATION LEVEL IN THE YOGYAKARTA

Suyanta, Anik G., Widarto, Widyastuti P., Panggung S. 173
IDENTIFICATION OF STUDENT LEARNING STYLES USING FELDER-SILVERMAN’S

MODEL

Astin Lukum, Oktaviane Dalanggo 180

THE EFFECT OF INSTRUCTIONAL MODEL AND THINKING SKILL ON STUDENTS
ACHIEVEMENT IN CHEMISTRY AT SMA NEGERI 2 TONDANO MINAHASA

REGENCY

Hetty Hortentie Langkudi 186
DEVELOPMENT OF THE CHEMISTRY TEACHING MATERIALS BASED ON PROCESS

SKILLS APPROACH TO INCREASE THE STUDENT CONCEPT MASTERY AND

STUDENT CRITICAL THINKING SKILLS ON COLLOID TOPIC AT SENIOR HIGH

SCHOOL

Maria Benedikta Tukan 193
PERCEPTION OF STUDENTS WHO HAD MISCONCEPTION IN ATOMIC STRUCTURE
CONCEPTS

Suyono, Masriyah, Muchlis 200

THE ABILITY OF TEACHERS OF SLB HEARING IMPAIRMENT TO TEACH SCIENCE IN

CHEMISTRY MATERIAL USING INTERACTIVE MULTIMEDIA AND CHEMISTRY KIT

Sri Poedjiastoeti, Dian Novita, Bertha Yonata, Sukarmin 207
D. PHYSICS

THE MEASUREMENT OF ELECTRICITY AND DIELECTRIC CHARACTERISTIC OF

ONION (Allium cepa)

Abd. Wahidin Nuayi, Farly Reynol Tumimomor 213

EVALUATION OF INDONESIAN TSUNAMI EARLY WARNING SYSTEM USING

COMMON EARTHQUAKE PARAMETERS

Madlazim, Tjipto Prastowo 219

THE ANALYSIS INFILTRATION HORTON MODELS AROUND THE SAGO BARUK

PALM (Arenga microcarpha Becc) FOR SOIL AND WATER CONSERVATION

Marianus 225

CHARACTERISTICS OF SUDAN I1I-POLY(N VINYLCARBAZOLE) COMPOSITE FILM

FOR OPTICAL SENSOR APPLICATION

Heindrich Taunaumang, Raindy Xaverius Dumais, Jinno Pondaag 231

Vi



Proceedings of MatricesFor IITTEP — ICoMaNSEd 2015
ISBN: 978-602-74204-0-3

THE METHOD AND APPLICATION OF PARAMETER: “THE DIURNAL DYNAMIC

AREA OF MICROCLIMATE GRADIENT” IN FOREST ECOSYSTEM

Christophil S. Medellu 241
SPECTROSCOPIC AND OPTICAL MEASUREMENTS OF DR-1 FILMS DEPOSITED

WITH SELF ORGANIZED ANTI-PARALLEL AND ELECTRIC FIELD INDUCED PARALLEL

POLAR ORIENTATION

Donny R. Wenas 251
APPLICATION OF REMOTE SENSING TECHNIQUES FOR IDENTIFICATION SURFACE
TEMPERATURE DISTRIBUTION OF MAHAWU VOLCANO

Cyrke A. N. Bujung 257
WTP-WTA INSTRUMENT FOR CONTROLLING THE TOURISM DESTINATION LIFE-

CYCLE

Paulus A. Pangemanan, Christophil S. Medellu 263

STUDY OF EARTHQUAKES DECAY AND THE MAXIMUM GROUND ACCELERATION

IN NORTH SULAWESI AREA

Vistarani Arini Tiwow, Cosmas Poluakan 271
E. PHYSICS EDUCATION

SCIENCE TEACHER COMPETENCE TO DESIGN ACTIVE LEARNING

Yoseph Paramata 277

THE INFLUENCE MODEL OF LEARNING AND LEARNING MOTIVATION TOWARD

LEARNING ACHIEVEMENT BASIC PHYSICS | STUDENTS DEPARTMENT OF PHYSICS

Ferdy Dungus 282
EXPLORATION OF NATURAL PHENOMENON IN LINOW LAKE FOR PHYSICS

LEARNING

Patricia M. Silangen 293

THE EVALUATION OF THE GUIDED INQUIRY LEARNING ON TEMPERATURE AND

HEAT TOPIC USING CIPP MODEL

Mursalin, Muti’a Rizqa Moh. Qasim 301
INITIAL AND FINAL CONDITIONS OF TIERED ASSIGNMENT PROGRAM IN

BUILDING DEMOCRATIC LEARNING CLIMATE

Dj. Tulandi 306
SCIENTIFIC APPROACH THROUGH DISCOVERY LEARNING MODEL USING

AUTHENTIC ASSESSMENT ON PHYSICAL EDUCATION JUNIOR CLASS VII

Anneke Tienneke Rondonuwu 315
EXPLORATIONAND ANALYSIS SCIENCE-MATHEMATICS CONCEPTSBASED ON
ACTIVITIESSOCIETY FOR BUILDING COMMUNITY PARTICIPATION IN LEARNING

Jeane V.Tumangkeng 325
DESIGN OF A FIELD PRACTICUM ARENA USING SIMPLE TOOLS AS ALTERNATIVE

PLACE OF PHYSICS PRACTICUM

Rolles Palilingan 337
DEVELOPING OF PHYSICS TEACHING AIDS WHICH ARE ORIENTED ON SCIENTIFIC
APPROACH TO SUPPORT THE IMPLEMENTATION OF CURRICULUM OF 2013 IN

SENIOR HIGH SCHOOL THROUGH TEACHING EXPERIENCE PROGRAM (PPL)

Juli Astono, Pujianto, Novita Isti Khomah 344
EXPERIMENTAL DESIGN SKILLS IMPROVEMENT IN EARTH AND SPACE SCIENCES
LEARNING BY IMPLEMENTING FOUR QUESTION STRATEGY

Supriyono, Madlazim, M.N.R. Jauhariyah 350
SELF ASSESSMENT AND PEER ASSESSMENT IN ELECTRICAL MEASURING

INSTRUMENTS LEARNING : STUDENTS PERCEPTIONS AND ITS CORRELATION

Asri Arbie 357

Vii



Proceedings of MatricesFor IITTEP — ICoMaNSEd 2015
ISBN: 978-602-74204-0-3

MODEL DEVELOPMENT RESEARCH-BASED LEARNING ON LEARNING COURSE IN

FACULTY MIPA STATE UNIVERSITY GORONTALO

Tirtawaty Abdjul, Nova Elysia Ntobuo 362

THE RELATION OF STUDENTS LEARNING INTEREST AND MATHEMATICS LOGIC

INTELLIGENCE TOWORD STUDENTS LEARNING ACHIEVEMENT OF PHYSICS

EDUCATION

Masri Kudrat Umar, Supartin, Indrawati Moomin 370
F. BIOLOGY

IDENTIFICATION OF ENTOMOPATHOGENIC ON Crosidolomia binotalis [ZELLER]

(LEPIDOPTERA : PHYRALIDAE) USING 16S RNA GENE

Rantje Lilly Worang, Mokosuli Yermia Semuel 375

PHYTOCHEMICALS, TOXICITY, AND ANTIHYPERLIPIDEMIC ACTIVITY OF SEVERAL

MEDICINAL PLANTS FROM SOUTH MINAHASA

Rudi Alexander Repi, Mokosuli Yermia Semuel 385

IMPACT OF BOTANICAL INSECTICIDES DERIVED FROM Pangium edule Reinw.,

AND Annona muricata L. EXTRACTS ON THE DIAMONDBACK MOTH, Plutella

xylostella L.

Ernest H. Sakul 395

ACTIVITIES OF FISH INTESTINE AMYLASE AFTER VARIOUS STORAGE PERIODS

AND TEMPERATURES

Nur Kuswanti, Nur Qomariyah, Erlix Rakhmad Purnama 403

MANGROVE VEGETATION COMPONENT INTERACTION PATTERNS IN BUNAKEN

NATIONAL PARK

Tinny Doortje Kaunang 410

POTENTIAL EXTRACTS OF Derris elliptica Wallich. AND Pangium edule Reinw. AS

BOTANICAL MOLLUSCICIDES FOR MANAGEMENT OF GOLDEN APPLE SNAIL

Pomacea canaliculata Lamarck.

Jacklin Stella Salome Manoppo 422
SORGHUM (Sorghum bicolor (L.) Moench) TOLERANCE ON SALT STRESS
Sukmarayu P. Gedoan 429

IDENTIFICATION OF PLANT SPECIES AND PHYTOCHEMICAL CONTENTS IN

MEDICINAL PLANTS USED IN COMMUNITIES AROUND KLABAT, NORTH

MINAHASA

Sherly Eva Nonke Kaunang, Mokosuli Yermia Semuel 437
ANALYSIS PARAMETERS PHYSICAL-CHEMICAL WATER RELATION WITH THE
ABUNDANCE OF ENDEMIC FISH BUTINI (Glossogobius matanensis) IN TOWUTI

LAKE, SOUTH SULAWESI

Jefry Jack Mamangkey 449
PIG WASTE PHYTOREMEDIATION THROUGH THE UTILIZATION OF Ipomea

aquatica

Dany Posumah, Tommy M. Palapa 458

VIABILITY AND MORPHOLOGY OF SPERMATOZOA IN HYPERLIPIDEMIA RAT

(Rattus norvegicus) TREATED WITH SARANG SEMUT EXTRACT (Myrmecodia

pendans Merr. & Perry)

Djuna Lamondo, Margaretha Solang 464
ANTILITHIATIC ACTIVITY OF Artocarpus altilis LEAVES ETHANOL EXTRACT IN

MALE ALBINO RATS

Johanis J. Pelealu, Tuju Eline Adelien, Jeanne R Agu 470
LEVELS OF LEAD AND MERCURY IN CRACKER SUPPLEMENTED BY GORONTALO

BLOOD COCKLE (Anadara granosa) POWDER

Margaretha Solang, Merryana Adriani, Djuna Lamondo 476

viii



Proceedings of MatricesFor IITTEP — ICoMaNSEd 2015
ISBN: 978-602-74204-0-3

USING THE ECENG GONDOK (Eichchornia crassipes) AS THE RUMINANT FEED: TO
PRODUCE THE HIGH LEVEL PROTEIN OF MEAT

Isnawati, Herlina Fitrihidajati 481
IDENTIFICATION OF LACTIC ACID BACTERIA PROTEOLYTIC ISOLATED FROM AN
INDONESIAN TRADITIONAL FERMENTED FISH SAUCE BAKASANG BY AMPLIFIED
RIBOSOMAL DNA RESTRICTION ANALYSIS (ARDRA)

Helen Joan Lawalata 490
BIOACTIVITY OF SEED EXTRACT BITUNG (Barringtonia asiatica) TO ONION

WORM Spodoptera exigua HUBNER (LEPIDOPTERA: NOCTUIDAE)

Utari Satiman 497
SECONDARY METABOLITES COMPOUNDS IN TOMBILI (Caesalpinia bonduc L.)

SEEDS

Chairunnisah J. Lamangantjo, Weny Musa, Jusna Ahmad, Suci Safitri Dg. Palalo 510

INSECT PEST AND NATURAL ENEMIES IN RICE PLANT AT KAKASKASEN

MINAHASA REGENCY

Marthy L.S. Taulu 515

FARMER EMPOWERING VIA MAIZE AND WASTE MAIZE PROCESSING BECOME

PRODUCTIVITY ECONOMY AT BOALEMO REGENCY IN GORONTALO PROVINCE

Ani M Hasan, Amir Halid, Lisna Ahma 522

APOPTOSIS OF LIVER CELL OF MICE CAUSED BY FORMALIN-CONTAINING

FOODSTUFF: STUDY ON EXTRINSIC PATHWAY THROUGH EXPRESSION OF TNFa

Alfonds A. Maramis 528
G. BIOLOGY EDUCATION

DEVELOPMENT OF CELL BIOLOGY TEACHING MATERIALS BASED ON

METACOGNITIVE WITH DIDACTICAL STRUCTURE

Herry Maurits Sumampouw, Femmy Roosje Kawuwung 537

DEVELOPMENT ON THE LEARNING EQUIPMENTS OF OPEN INQUIRY

INTEGRATED WITH NHT AND LESSON STUDY-BASED ACADEMIC ABILITY

TOWARD BIOLOGICAL PROCESS SKILLS AT SENIOR HIGH SCHOOL IN NORTH

MINAHASA REGENCY

Femmy Roosje Kawuwung, Herry Sumampouw 544

EFFECT OF BIOCOMPASS AND FLIP CHART INSTRUCTIONAL MEDIA ON LEARNING

OUTCOMES OF BIOLOGY

Oslan Jumadi, A. Rahmat Saleh, Nurhayati B, Yunandar 553

THE DENSITY, COMPOSITION, AND MANGROVE FOREST HABITATS IN COASTAL

AREAS OF TOROSIAJE JAYA VILLAGE OF POPAYATO DISTRICT, GORONTALO

PROVINCE

Sukirman Rahim, Dewi Wahyuni K. Baderan, Marini Susanti Hamidun 563

DEVELOPMENT OF INSTRUCTIONAL MATERIAL BASED ON LOCAL WISDOM WITH

LEARNING PROCESS APPROACH TO LOCAL CONTENT IN SMP GORONTALO

PROVINCE

Jusna Ahmad, Elya Nusantari 571

DEVELOPING TEACHING MATERIAL OF BIOLOGY BASED ON LOCAL POTENTIAL

OF LIVING DIVERSITY FOR SMP/MTs STUDENT

Elya Nusantari 580

THE INFLUENCE OF MIND MAP AT COOPERATIVE LEARNING MODEL STUDENT

TEAM ACHIEVEMENT DIVISION (STAD) TYPE TO STUDENTS LEARNING

OUTCOMES OF CLASS XI SCIENCE IN SMA MUHAMMADIYAH 1 UNISMUH

MAKASSAR (ON THE SENSE SYSTEM)

Andi Asmawati Azis, Yusminah Hala, Nur Amaliah Haeruddin 587



Proceedings of MatricesFor IITTEP — ICoMaNSEd 2015
ISBN: 978-602-74204-0-3

JELAJAH ALAM SEKITAR: APPROACH IN LEARNING PROCESS OF BIOLOGY

Siti Alimah 591
COOPERATIVE SCRIPT METACOGNITIVE (CSM) LEARNING BY EMPOWERING

CAPABILITY OF THE STUDENTS TO THINK CRITICALLY

Zusje W. M. Warouw, Duran A. Corebima 608
UTILIZATION OF MANGROVE ECOSYSTEMS AS MEDIA AND LEARNING

RESOURCES BIOLOGY SCIENCE AT SCHOOL IN THE VILLAGE AROUND

MANGROVE REGION

Ramli Utina, Abubakar Sidik Katili, Yuliana Retnowati 616
SOURCES OF MISCONCEPTIONS OF SENIOR HIGH SCHOOL GRADE XI SCIENCE
STUDENTS ABOUT RESPIRATION AND EXCRETION

Christiani Sianturi, Herbert Sipahutar, Adriana Y.D. Lbn Gaol 622
LESSON STUDY ON SCIENCE LEARNING IN THE LABORATORY
Lilan Dama 627

H. NATURAL SCIENCES EDUCATION AND EDUCATION IN GENERAL
ANDROID BASED LEARNING METHOD ON HUMAN BODY SKELETAL SYSTEM
Mahardika Takaendengan, Antonius P.G. Manginsela 631
DESIGN MOBILE LEARNING (M-LEARNING) ANDROID ON THE INTRODUCTION
OF ANIMAL AND PLANT MATERIAL FOR ELEMENTARY SCHOOL
Reynaldo Joshua Salaki, Clief Reymond Kawet 638
DEVELOPMENT STRATEGY LEARNING TOOLS INTEGRATED NATURAL SCIENCES
SMP/MTs USING 4D MODELS (DEFINE, DESIGN, DEVELOP, AND DESIMINATE)
Enos Taruh, Mangara Sihaloho 644
SCIENCE EDUCATION STUDY PROGRAM DEVELOPMENT THROUGH JOINT
RESEARCH AND INTERNATIONAL JOURNAL PUBLICATION
Dadan Rosana 651
THE DEVELOPMENT OF SCIENCE EDUCATION UNDERGRADUATE CURRICULUM
WITH IQF/KKNI ORIENTATION
Wahono Widodo, Beni Setiawan, Dyah Astriani 657
DEVELOPMENT OF BASIC CHEMISTRY COURSES PROGRAM BASED PROBLEM
SOLVING TO IMPROVE STUDENTS’ CRITICAL THINKING SKILLS
Ramlawati 662
MODEL DEVELOPMENT OF LEARNING EARTH AND SCIENCE SPACE BASED
LABORATORY GENERIC FOR IMPROVED SCIENCE TEACHER CANDIDATES
Rosnita 669
A HYPOTHETICAL LEARNING MODEL TO PROMOTE CREATIVE THINKING SKILL OF
JUNIOR HIGH SCHOOL STUDENTS: CDR HUMOR-BASED LEARNING MODEL
Fransiska Harahap 676
A STUDY OF ELEMENTARY SCHOOL OF SCIENCE LEARNING ALL BATUDAA
DISTRICT OF GORONTALO
Citron S. Payu 689
THE IMPACT OF SELF EFFICACY ON STUDENTS’ LEARNING AUTONOMY
Wenny Pintalitna, Herbert Sipahutar, Fauziyah Harahap 694



Proceedings of MatricesFor IITTEP — ICoMaNSEd 2015
ISBN: 978-602-74204-0-3
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EMPOWERING CAPABILITY OF THE STUDENTSTO THINK CRITICALLY
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!Biology Department, Faculty of Mathematics and Natural Science, Sate University of Manado,
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Abstract

This research developed learning package, which could empower capability of the students to think
critically, Cooperative Script (CS) strategy that was integrated with Metacognitive (M) in the form of
self assessing or CSM. Results of such development were experimented to eighth grade students of
State Junior High Schools in Manado. Results of the analysis showed that average score of the
students who have high-academic capability (AT), and low-academic capability (AR) who applied
CSM strategy, have beyond the critical thinking capability of the students who have high-academic
capability and low-academic capability by applying conventional strategy (Konv): 1) Average score of
the CSM-AT group, 23.187% higher than Konv-AT, and 29.52% higher than Konv-AR, 2) Average
score of the CSM-AR group, 9.00% higher than Konv-AT, and 14.65% higher than Konv-AR. The
improved percentage occurred on CSM-AR group 628.94% for capability of critical thinking.

K eywor ds: Cooperative Script, Metacognitive, Critical Thinking

1. Introduction

In this knowledge century nowadays, which is marked by rapid growth of information and
technology, individuals are demanded to learn for the rest of their lives. Therefore, it
demanded the individuals to learn autodidactic (Geremek, 1996). However, most learning in
Indonesia has not been able to make the students to be autodidactic learner.

One region where considered as having low learning level is North Sulawesi, especialy in
Manado. A survey research showed that most students of the State Junior High Schools have
not reached Minimum Compl eteness Criteria.

Survey on 14 State Junior High Schools in Manado, which was conducted on June-July 2008,
showed that the average scores for learning results of the seventh grade students during even
semester in the academic year of 2007/2008 were generally under Minimum Completeness
Criteria (KKM < 75). Low grade for biology learning in Manado was due to such learning has
not developed thinking skill. Results of the survey showed that 24.39% of the respondents
who developed capability to think critically in learning, even though 43.90% of the
respondents admitted that critical thinking should be involved in learning and 34.14% stated
the importance of learning empowerment (Warouw, 2011).

Corebima (2005) stated that without emphasizing on thinking, deep understanding about the
real content of learning would be impossible. Suriasumantri (2005) stated that thinking is an
activity to find out the right knowledge. Thinking that applies basic thinking processes
(thinking skill) to analyze arguments and create a view, which has specific meaning and
interpretation, is so-called critical thinking (Costa, 1985 in Warouw, 2011). Proulx (2004)
stated that critical thinking is a process to analyze, examine, and evaluate arguments.

Biology Education Page 608
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Empowering critical thinking capability can be done using metacognitive strategy, but
36.58% of the respondents (biology teachers) have not recognized such metacognitive
learning, 46.34% gave no answers (did not know category), and 17.07% has recognized it
based on interview, in which the respondents have only recognized it through textbooks,
whereas in fact metacognition (metacognitive) plays the most important role in achieving
successin learning (Livingstone, 1997 in Warouw, 2011).

Based on some empirical findings on biology learning in Manado, further research is required
to develop a set of |earning equipment, which is more empowering critical thinking capability
and oriented to constructivism principle such as Cooperative Script (CS). Such CS learning
strategy does not only have theoretical superiority, but also considered as learning model that
develop mutual cooperation to reach mutual goal, to improve learning results of the students
(Dansereau, 1985 in Warouw, 2011), and it could improve understanding and memory of the
students (Jacobs, 1996). Furthermore, Brousseau (2002) stated that CS learning is an explicit
learning contact between teachers and students as well as among students collaboratively.
Therefore, one of CS learning benefits is the agreement among students and between teachers
and students in solving specific problem on learning, collaboratively.

Reference that related to CS strategy benefit has not given comprehensive explanation on
thinking empowerment during learning process. This strategy will be more effective if
metacognitive strategy is integrated in learning syntax. Metacognitive strategy is not only
effective in empowering thinking capability, but aso makes the students to be more self-
supported in learning.

Metacognitive strategy involves regulation process or executive regulation, which is directed
to regulation about steps in thinking that includes decisions, which will help in: (1) allocating
the available sources to complete the task, (2) determining steps in finishing the task, and (3)
determining intensity, or speeding up in doing and finishing the task (Livingstone, 1997 in
Warouw, 2011).

Both CS and metacognitive strategies are 2 strategies of learning, which can be applied
simultaneously in learning process. The objectives are to train the students to think critically
during learning and assist the students to complete their study (Warouw,2011). The research
IS expected to give a strategy of learning, which is not only able to complete the | earning, but
also could empower the student’s capability to think critically.

2. Method of the Resear ch

This research was conducted in two steps, developing the learning apparatus and
experimental-quasi research.

2. 1. Developing the Appar atus

Development of this learning apparatus was performed by applying Kemp’s system approach
(1994), which included: a) Analysis of learning objective, b) Student’s analysis, c¢) Task’s
analysis, d) Formulating objective of the learning, €) Arranging learning result test, f)
Arranging material order, g) Selecting learning strategy, presentation, i) Selecting
materials/media, j) Arranging learning activity/learning prototype, k) apparatus validation (by
experts, students, on field), I) Revision, and m) specific RPP testing-Revision (final
equipment obtained) is ready to be implemented on experimental research. In this research,
the developed apparatus include CSM syllabus, RPP CSM and CSM workshests.
Development of this learning apparatus was performed by considering empirical facts that
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related to biology learning at State Junior High Schools in Manado, as well as its
appropriateness with KTSP. An essay test as an instrumenta evaluation has been developed
to measure the success in learning.

2.2. Experiments

The complete Quasi experiment design of the research is “pretest-postest Non-equivalent
Control Group Design” of factorial version 5 X 2, as shown on Table 1 below:

Table 1 The Experiment Procedure of “Pretest-Postest Non-Equivalent Control Group Design” (Wiersma,

1995).
O1 X1Y1 Oz
O3 X1Y2 O4
Os X2Y1 Os
Oz X2Y2 Osg
Og X3Y1 O
Ou X3Y2 O
O3 XaY1 Ou
O15 XaY2 O16
O17 Xs5Y1 O1s
O19 XsY2 O
Description @ Og357,911,13.1517,19 = Pretest

0O2,468.10,1214,16,18,20 = Postest

X1 = Cooperative Script + Metacognitive (CSM)

X2 = Reciprocal Teaching + Metacognitive (RTM) Strategy
X3 = Cooperative Script (CS) Strategy

X4 = Reciprocal Teaching (RT) Strategy

Xs = Conventional Strategy

Y 1 = High-academic capability

Y2 = Low-academic capability

The whole research was conducted at State Junior High Schools in Manado during even
semester on 6 selected schools, which were chosen by Cluster Sampling. By determining the
class randomly, 5 classes were considered as having high-academic capability: Class VIII 1 of
SMP Negeri 4 that applies CS+M syntax; Class VIII D of SMP Negeri 1 that applies CS
syntax, Class VIII L of SMP Negeri 1 that applies RT+M syntax, Class VIII B of SMP Negeri
1 that applies RT syntax, and Class VIII A of SMP Negeri 10 that applies Conventiona
syntax. Furthermore, 5 classes that were considered as having low-academic capability: Class
VIl 10 of SMP Negeri 7 that applies CS+M syntax, Class VIII D of SMP Negeri 3 that
applies CS syntax, Class VIII 7 of SMP Negeri 8 that applies RT+M syntax, Class VIII 13 of
SMP Negeri 8 that applies RT syntax, Class VIII 7 of SMP Negeri 7 that applies
Conventional learning syntax. Such academic capability categorization was based on data of
their Final Result Reports (NR) during odd semester, in which each of these 5 classes that
having high-academic capability (NR>75) did not have significant difference, and 5 classes
that having low-academic capability (NR<75) did not have significant difference as well.

This article was written based on results of the research, which related to the influence of
CSM and conventional learning strategies among students who have high-and-low-academic
capabilities. The average number of students at each class is 36-40 students. 20 students were
taken at each strategy, except for conventional strategy of high-academic capability, which
took 16 students, therefore, the samples comprised of 76 students.

The arranged evaluation instrument is an essay test of critical thinking capability, which
applies column that was devel oped by the researcher referring to Hart (1994).
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3.1.1. Developing CS+M etacognitive L ear ning Appar atus

Steps in cooperative script and metacognitive (CSM) learning, result of such development is
shown on Table 2 below.

Table2. Stepsin CS+M etacognitive Learning

Teacher’s Activities

Student’s Activities

A. Initial Activities A. nitial Activities

1. Teacher motivates the students, by exploring 1. Students prepare themselvesto learn.
initial knowledge of the students.

2. Presenting objective of learning. 2. Listening the presentation: Objective of

3. Teacher organizes the studentsin group (9 learning.
groups, that comprises of 4 students, and formed 3. Students are paired in group as partner A
in pair, by throwing coin in order to determine (speaker), and partner B (listener)
who is going to be the Partner of A (speaker)
and Partner B (listener)

B. Main Activities B. Main Activities

1. Teacher distributes discourse/reading material to 1. Students read and pay attention on the
each student, and they should make a summary. discourse/ reading material to make a

2. Teacher directs both partners to read the same summary.
part, then asks them to make summary on the 2. Both partners read the same part, and then they
worksheet. make the summary on the worksheets.

3. Teacher gives an opportunity to Partner A to 3. Partner A reads the summary to Partner B, and
read the summary to Partner B, and Partner B Partner B detects/corrects each mistake of the
detects/corrects each mistake of the question, question, answer, and summary of the partner
answer, and summary of the partner A by A by
- showing incomplete ideas, and - showing incomplete ideas, and
- assisting to remind the main ideas by relating - assisting to remind the main ideas by

them to the previous materia or other relating them to the previous material or
materials. other materials.

4. Teacher gives opportunity to both partnersto 4. Both partners cooperate in establishing the
cooperate in establishing the summary along summary along with obvious and proper
with obvious and proper information. Then, information. Then it is followed with
opportunity is given for presentation. presentation.

5. Teacher gives opportunity to students to make 5. The student makes a self ng toward the
self assessing toward the learned material by learned material by writing it down on their
writing it down on their worksheets and journal. worksheets and journals.

6. Teacher directs both partnersto read the next 6. Both partners read the next materials.
materials. 7. Steps 3-4 are repeated, both partners exchange

7. Teacher asks the students to repeat steps 3-4, their roles, Partner A as speaker will be turned
both partners exchange their roles, Partner A as into listener, and vice versa.
speaker will be turned into listener, and vice
versa

C. Closing Activities C. Closing Activities

1. Teacher directs the students to draw some 1. Draw some conclusions as aresult of their
conclusions as aresult of their reflection by reflection by writing down on their journal .
writing down on their journal. 2. The students submit their worksheets.

2. Giving opportunity for the students to submit 3. Doing their homework by making summary for
their worksheets. the next material.

3. Giving task, drawing some conclusions for the

next materials.

Description: Integrated by the Writer

Explicitly, Table 2 describes learning process, which using CSM learning strategy, and
oriented to develop critical thinking capability of the students.
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3.1.2. Experimental Research

The developed-learning syntax was tested its influence toward capability of the students to
think critically. The collected data will be analyzed using anakova. Summary of the covarians
analysis result is presented completely on Table 3.

Table 3. Summary of the Analysis Result Concer ning with the Influence of Learning Strategy Toward
Critical Thinking of the Students

Sour ce Typelll Sum of Squares df Average Square F Sig.
Corrected Model 8799.297(a) 10 879.930 18.147 .000
Intercept 71246.433 1 71246.433 1469.336 .000
Prekbk 34.867 1 34.867 719 .398
Strategy 4192.755 4 1048.189 21.617 .000
Academic 3060.904 1 3060.904 63.126 .000
Strategy* Academic 1191.975 4 297.994 6.146 .000
Error 8970.438 185 48.489
Total 1036153.457 196
Corrected Total 17769.735 195

Based on Table 3 above, it shows that significance related to strategy and academic
capability is 0.000 as well. Therefore, Ho for strategy and academic capability is rejected and
each research hypothesis is accepted. Therefore, this article is written, based on result of the
research that related to both conventional and CSM learning strategies, and then result of the
LSD test, which includes both strategies are given below.

Table 4. Result of the LSD Test Concerning with the Influence of L earning Strategy and Academic
Capability Toward Capability of the Studentsto Think Critically

ACADEMIC

STRATEGY CAPABILITY XKBK YKBK DIFFERENCE KBKCOR Notation
3 = Conventional 2=low 9.592 62.535 52.943 62.283 A
3 = Conventional 1=high 11.329 65.496 54.167 65.483 A
1=CStM 2=low 9.827 71.633 61.806 71.413 B
1=CStM 1=high 15.520 80.103 64.583 80.667 B

Based on result of LSD test that concerning with the influence of learning strategy, it reveas
the difference of average scores for critical thinking capability of the students on the treatment
group and control group. The corrected average for critical thinking capability of the students
who learned using CSM learning strategy was 76.040 and 19.03% higher than the corrected
average for critical thinking capability of the students who applied conventional learning
strategy as much as 63.883. Result of the analysis showed average difference of critical
thinking capability of the students who have high-and-low academic capabilities. Average
score for critical thinking capability of the students who have high academic capability is
76.134, and it is 12.34% higher than average score for critical thinking capability of the
students who have low academic capability, 67.766.

Based on Table 3, average score for critical thinking skill of the students who have high
academic capability and learn using CSM learning strategy, is 80.667, and it is 12.95% higher
than average critical thinking skill of the students who have low academic capability and learn
using CSM learning strategy, and 23.18% higher than average critical thinking skill of the
students who have high academic capability and learn using conventional learning strategy.
The reverse thing can be seen on critical thinking skill of the students who have low
capability and learn using CSM learning strategy, and it increases higher, 628.94% in
comparison with average score of the students who have high academic capability and apply
CSM strategy, which increase to 412.12%. Related to this, average score for critical thinking
capability of the students who have low academic capability is increased higher than previous
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capability in comparison with average score for critical thinking capability of the students
who have high academic capability and learn using CSM strategy.

3.2. Discussion
3.2.1. Influence of CSM Strategy toward Critical Thinking Capability

Result of data analysis showed the influence of CSM learning strategy toward critical thinking
capability of students of State Junior High Schools in Manado. Average score for critical
thinking capability of the students who learned using CSM learning strategy was higher than
average score for critical thinking capability of the students who learned using conventional
learning strategy. Berg (1993), which referred in Hadi (2007), Warouw(2011) described that
students who participated in CS learning program had good achievement in comparison with
students who learned in autodidact.

Critical thinking capability should be developed earlier. Eggen and Kauchak (1996) stated
that critical thinking and high thinking include combination of deep understanding on specific
topics, competency in using basic cognitive process effectively, understanding and control
over basic cognitive process (metacognition), as well as attitudes and character. Critical
thinking capability of the student will be improved along with the applied learning strategy;
therefore, learning should be able to empower critical thinking capability of the students
(Ibrahim, and Nur, 2000). Critical thinking capability of the students will be measured by
considering the students’ answers. It conformed to Ennis (1993), and Marzano (1988) who
described that critical thinking components, which should be trained are as follow: 1) doing
induction, deduction, 2) giving arguments, 3) making evauation, and 4) deciding and
implementing.

Besides it is influenced by learning strategy, the analysis results have shown that critical
thinking capability of the students are aso determined by their academic capabilities. Average
score for critical thinking capability of the students who have high academic capability is
higher than average score for critical thinking skill of the students who have low academic
capability, but it has indifferent meaning, therefore implementation of the CSM strategy could
minimize differences between students who have high-and-low academic capabilities. Other
researches, which paralleled to findings of this research, were performed by Winarni (2006),
Tindangen (2006), and Santoso (2007), which concluded that students who have different
academic capabilities will show similar results for their studies if they were given specific
treatment using equivalent learning strategy.

3.2.2. Superiority and Effectiveness of the CSM L earning Strategy as Finding of the
Resear ch

Learning strategy has been developed by infusing metacognitive strategy into Cooperative
Script learning. O’malley and Chamot in Henia (2006) divided the learning strategy into 3
groups, such as. 1) socia-affective, 2) cognitive, and 3) metacognitive. Based on these
grouping, specific learning strategy should be developed to improve result of learning, which
simultaneously effective in improving critical thinking capability of the students. Infusion of
such metacognitive strategy into learning strategy, which is oriented to cognitive
development, is believed to be able to develop learning results of the students that related to
metacognitive skill, cognitive capability, as well as critical thinking capability of the students.

Self assessing as part of metacognitive strategy is applied by training the students to make
evaluation over the recognized concepts, which have not known before during learning
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process, and the way they develop the recognized knowledge. This activity performs at the
final part of learning, in which the students are obligated to write down self assessing on their
worksheets provided by the teacher. Through such self assessing, the students are trained to
control their cognitive process continuously and permanently, therefore they will become self-
regulated learners.

Learning activity on CSM strategy emphasizes learning on exploration over the reading
materials. Peirce (2004) stated four strategies of effective learning and reading, such as: (1)
asking questions and answers, (2) making a summary, (3) writing down description or
extension, and (4) using regulated-strategies. Effectiveness of learning strategies, which
oriented to this thinking empowerment, will be tested in experimental research performed by
the eighth grade students of State Junior High Schools in Manado. Discussion concerning
with results of the experimental research, superiority, and effectiveness of the CSM strategy
in improving critical thinking capability of the students, will be described below.

Integrating CS learning strategy and metacognitive strategy of self assessing, has both
superiority and effectiveness in improving critical thinking capability of the students, which
lies on: activity in making summary and self assessing. Students divided into groups, in which
each group comprises of 2 students. Then, the students should make a summary based on
reading material provided by the teacher. Summary of the student A will be presented and
corrected by its partners, and vice versa. The student B will present hisher summary and it
will be corrected by student A. After that, the students should give reflection over the
cognitive process by writing down what they have known, what they have not known, as well
as how they develop what they have known.

Superiority of other CSM strategies is relative greater availability for the students to correct
their summaries by turns, as well as giving reflection over their learning results. Arends
(2001) describes that metacognitive leads the learners to think about thinking and their
capabilitiesin utilizing specific learning strategy properly.

4. Conclusion

Infusion of metacognitive strategy in CS (CSM) learning strategy will be able to improve
critical thinking capability of the students. Students who have used to apply metacognitive
strategy will intentionally create themselves to be self-regulated learners in learning activity,
and it activates them to have high-level thinking capability. Based on conclusion of the
research result, it is suggested for the student teacher and biology teachers to pay more
attention in selecting the proper learning strategy in order to empower critical thinking
capability of the students. CSM strategy can be implemented extensively to develop critical
thinking capability of the students.

References

Arends, R.I. 2001. Learning to Teach, Fifth edition. New Y ork: McGraw-Hill Company, Inc.

Corebima, A.D. 2005. The Training PBMP (Empowering Thinking pass through Question) in
Learning for Teachers and Biology Sains University Student in the framework RUKK
VA. June 25.

Corebima, A.D. 2008. Review on: Learning Srategies Having Learning Strategies Having
Bigger Potency to Empower Thinking Skill and Concept Gaining of Lower Academic
Sudents. Redesigning Pedagogy International Conference. December 2008.

Biology Education Page 614



Proceedings of MatricesFor IITTEP — ICoMaNSEd 2015
ISBN: 978-602-74204-0-3

Darling L, Austin. K, Cheung. M, dan Martin. D, Tanpa Tahun. Thinking About Thinking:
Metacognition. Stanford University School of Education.
http://www.learner.org/channel/courses/l earningcl assroom/support/09 metaco g.pdf.
Diakses 16-12-07.

Eggen, P.D. and Kauchak, D. P. 1996. Strategies for Teachers. Teaching Content and
Thinking Skill. (Third Edition). Boston: Allyn and Bacon.

Geremek, B. 1996. Education For the Twenty-First Century. CONF. ESCC/96/5-R.1. 21 May
1996.

Hadi, S. 2007. The Effect of Learning Strategy Cooperative Script Toward Critical Thinking,
Metacognitive Skill, and Biology Cognitive Capability on Senior High School
Laboratory Students Maang State University. Thesis. Unpublished. Malang: PPS
Malang State University.

Hart, D. 1994. Authentic Assessment A Handbook for Educators. New York: Addison-
Wesley Publishing Company.

Henia, N.D. 2006. Applying Metacognitive Strategies to Skimming Research Articles in an
ESP Context. English Teaching Forum. Number 1.

Jacobs, G.M., Lee, G.S,, & Ball, J. 1996. Learning Cooperative Learning Via Cooperative
Learning. A Sourcebook of Lesson Plans for Teacher Education on Cooperative
Learning. Singapore. SEAMEO Regional Language center.

Kemp. J.E., Morrison, G.R., and Ross, SM. 1994. Designing Effective Instruction. New
Y ork: MacMilan College Publishing Company.

Livingstone, JA. 1997. Metacognition: An Overview State Univ. of New York at Buffalo.
(Online) http://www.gse.buffalo.edu/fas/shuell/cep564/-metacog.html. Diakses 28-12-
2007.

Nur, M. 2000. Study Strategies. Surabaya: UNESA-University Press.

Proulx, G. 2004. Integrating Scientific Method & Critical Thinking in Classroom Debates on
Environmental Issues. The American Biology Teacher, Volume 66 No. 1.

Suriasumantri, J.S. 2005. Philosophy of Science. Popular Agents of One. Jakarta: Pustaka
Sinar Harapan.

Tindangen, M. 2006.Implemented Biology Concept Mapping Contextual Learning of Juinor
High School On Student Different the First Capability in Malang and The Effect
Toward Higher Order Thinking Ability and Cognitive Learning Result. Unpublished
Doctoral Dissertation. Maang Programe Postgraduate UM.

Warouw, Z.W.M. 2011. Cooperative Script Metacognitive (CSM) Learning By Empowering
Retention Capability Of The Students To Think Critically. Proccedings. Precentage on
International Conference “Future Education in Global Challenges” in University of
PGRI Adi Buana Surabaya, 19 April 2011. Page 592-601. ISBN 978-979-8559-50-1.

Wiersma, W. 1995. Research Methods in Education. Sixth Edition. Boston: Allyn and Bacon.

Winarni, EW. 2006.The Effect Learning Strategy Toward Biology Sains Concept
Comprehension, Critical Thinking Ability, and Scientific Attitude of Student 5 Grade
Elementary School With Different Academic Achievement Level in Bengkulu.
Unpublished Doctoral Dissertation . Maang: Postgraduate Malang State University.

Biology Education Page 615



