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âĂŸReform’ Magazine: A Medium in Reforming Student-Author’s Motivation In Writing English . . . . . 57

Prima Beauty Kartikasari

Surabaya Hinterland Area Development In Asean Economic Community . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

Hendry Cahyono, Suci Rohayati, Achmad Yasin and Luqman Hakim

Industrial Area Development in East Java . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70

Norida Canda Sakti

Utilizing Business Model Canvas (BMC) to Develop Innovative Analysis in Culinary Business . . . . . . . . 71

Clarashinta Canggih, Sista Paramita and Tias Andarini Indarwati

The English Presentation on Business Plan Delivered by Economics Student of Unesa (A Case
Study) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

Nur Chakim

The Role of "Ma’had Aly" in Building Students’ Characters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

Haris Dibdyaningsih and Hendra Sudarso

Metacognitive Activity in Conjecturing Process in Problem Solving of pattern Generalization . . . . . . . . 91

Intan Dwi Hastuti, Sutarto, Subanji, Toto Nusantara and Hery Susanto

The Analysis of Multimedia Elements in PowerPoint Presentation (A Study towards Student
Teachers of Economics Education) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103

Yanuard Dwikristanto

Develop Learning Equipment Using CTL (Contextual Teaching And Learning) Model Assisted By
PhET Software. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112

Friske Fazet and Nahindi Putra Gitama

Synthesis Al-UiO-66-NH2 with Acetic Acid Modulator by Solvothermal Method . . . . . . . . . . . . . . . . . . . . . . 119

Embun Rachma Haqiqi and Ratna Ediati

Improving Soft Skills by Applying Model Centered Learning the Students For Students to SMK
Kartika 1 Surabaya Program Accounting Expertise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126

Han Tantri Hardini, Susanti Susanti and Mohammad Taufiq

xvi The State University of Surabaya



Proceeding of ICERD 2015

Short Movie as tools for Learning Sociology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135

Grendi Hendrastomo, Poerwanti Hadi Pratiwi and Garry Cantona

Trends and Challenges of Integrated Mentoring Support for Novice Teachers’ Professionalism: A
Case Study of a "Lesson Study" Program in an Indonesian Secondary School . . . . . . . . . . . . . . . . . . . . . . . . . 149

Siti Nurul Hidayah, Noelene Weatherby-Fell and Meeta Chatterjee Padmanabhan

Optimizing the Existence of Micro, Small, Medium Business Entrepreneurs as the Central of
Industry in Facing ASEAN Economic Community Based on Local Wisdom (Optimizing Micro,
Small, Medium Business of Madura’s Snacks Business) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160

Yetti Hidayatillah

Synthesis and Characterization UiO-66 and Sn-UiO-66 by Solvothermal Method . . . . . . . . . . . . . . . . . . . . . 173

Dwi Ima Hikmawati and Ratna Ediati

Some Contributing Factors to the Students’ English Achievemenent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181

Tanzil Huda

The Influence of Problem Based Learning Model to Geography Learning Output of Senior High
School Students . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191

Fahrudi Ikhsan

Nutritional and Quality Analysis of Kelor (Moringa oliefera) Beverage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206

Rita Ismawati

21st Century English Education: High Order Thinking Skills and Technology Support . . . . . . . . . . . . . . . . 215

Uswatun Khasanah

Multicultural Learning Model. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225

Masri Kudrat, Mohamad Jahja and Tirtawaty Abdjul

The Intercultural Sensitivity of Vocational High School English Teachers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228

Dian Maya Kurnia and Nine Febrie Novitasari

The Influence of Group Investigation Learning Model towards the Learning Motivation of
Geography Students in Senior High School . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229

Fahmi Arif Kurnianto

The Effect students’ perceptions of teachers teaching style and student learning styles of student
learning outcomes on economic subjects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243

Riza Yonisa Kurniawan, Sukma Nur Andita, Luqman Hakim and Retno Mustika Dewi

The Study of Ruthenium Dyes Endowed with Alkyl Chain for DSSC Sensitizer . . . . . . . . . . . . . . . . . . . . . . . . 251

Yuly Kusumawati, Thierry Pauportè, Muhamad Abdulkadir Martoprawiro, Bambang
Prijamboedi and Cynthia Linaya Radiman

Teacher Performance Based on Stress and Organizational Commitment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259

Nur Laily and Dewi Urip Wahyuni

Influence Perceived of Usefulness of Self-Efficacy With Attitude to Mediation Aplicom . . . . . . . . . . . . . . . 271

Agung Listiadi

Analysis on the Abality of Elementary School Student Who Had High Mathematics Ability in
Making The Equation of Fractions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287

Syarifatul Maf ’ulah, Dwi Juniati and Tatag Yuli Eko Siswono

The Quality of the Production of Methyl Ester from Jatropha Curcas lin Using Catalyst of H2SO4 . . . . 296

Muhaji Mangil

Development Material Teaching Subject of Introduction of Administration and Management in
University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304

Novi Marlena and Renny Dwijayanti

The State University of Surabaya xvii



Proceeding of ICERD 2015

Developing Instructional Program of Public Economic Subject Using Exelsa Moodle . . . . . . . . . . . . . . . . . 319

Kurnia Martikasari

Peer Response in an Indonesian EFL Writing Class: A Case Study. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320

M. Zaini Miftah

Use of Project Based Learning Model to Improve Creativity Class XI Subject to the Installation of
Electricity 5 SMKN in Surabaya . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 332

Akhmad Mujibur, Mohammad Taufiq, Ainur Rois and Nisa Rahmaniyah

Biology Teachers’ Self Perception on Pedagogical Competence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339

Kukuh Munandar and Tanzil Huda

A Critical Review of Empirical Research in Enviromental Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345

Uning Musthofiyah and Malikhatul Lailiyah

Toward a Bright Future of Socio-Political Trends in Literary and Cultural Studies in Asia: Its
Development and Impacts In Asian Educational Backgrounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352

Ali Mustofa

Facilitating Authentic Language Learning Through Theatrical Activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 357

Lailatul Musyarofah and Muhammad Fadeli

"Let’s Speak!": Utilizing Voxopop to Enhance Speaking Skill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365

Arif Nugroho

Exploring Students’ Use of Communication Strategies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373

Him’Mawan Adi Nugroho and Nur Chakim

Prosocial and Risk-Taking Level on Teaching Intentions in Remote Areas (A Study on Students of
Elemantary School Teacher in East Java) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385

Sakinah Nur Rokhmah, Suciatma Umiasih and Ummu Imaroh

The Implementation of Metacognition-Based Information and Communication Technology (ICT)
In Vocational Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391

Luthfiyah Nurlaela and Igp Asto Buditjahjanto

Zone of Promoted Action (ZPA) of Elementary School Teacher in Mathematics Learning . . . . . . . . . . . . . 398

Jauhara Dian Nurul Iffah, Akbar Sutawidjaja, Cholis Sa’Dijah and Subanji

The Urgency of Gen Z Economic Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407

Finisica Patrikha

Board Game as a Media to Increase Students’ Speaking Skill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412

Fitra Pinandhita and Rahardian Kusumawardhani

Developing Taxation Learning Model by Using Animated Media to Enhance Students’
Comprehension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424

Dewi Prastiwi, Made Dudy Satyawan and Eko Wahjudi

"Let’s Write a Caption!": Utilizing Instagram to Teach Generation Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448

Dian Pratiwi and Miftachul Rohmah

Social Studies Teacher Role in the Development of Pattern Learning System Facing AEC 2015. . . . . . . . 456

Jossapat Prijanto

Developing Language Games for Teaching English to the Eighth Grade Students of SMP Negeri 1
Tulungagung . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467

Anik Purwani

A Proposed Syllabus for Computer and Networking Technology Students of Vocational High
School at Jember . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475

Areta Puspa and Pebrina Pirmani

xviii The State University of Surabaya



Proceeding of ICERD 2015

Learning Model Talking Stick As An Effort to Improve Collaboration Students Office
Administration Education of Secretary Subjects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481

Durinda Puspasari and Durinta Puspasari

Thinking Process Statistics on Primary School Students in Resolving Issues Statistics. . . . . . . . . . . . . . . . . 486

Oemi Noer Qomariyah

Theories of Moral Education And Implementation In Indonesia: Re-Energizing Cultural Identity
and Addressing Future Challenges. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 494

Uswatun Qoyyimah

Enhance The Student’s Result Through The Implementation of Problem Based Learning In
Making Man’s Shirts Pattern Subject in Fashion Science Student at Surabaya State University . . . . . . . . 505

Imami Rahayu, Anneke Karyaningrum and Biyan Wilujeng

Developing Virtual Test as Alternative Assessment for Measure Student’ Science Literacy . . . . . . . . . . . . 513

Abdul Aziz Rahman, Jaka Afriana and Ismail

Actualization of Parenting Education Program to Encourage the Optimization of Non Formal
Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 518

Misran Rahman

What Have the Teachers Learnt from CLIL? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 525

Elfi Rahmi and Utik Kuntariati

Socio-Economic Impact of Traditional Crude oil Mining to Traditional Mining Community in
rural Districts Wonocolo Kedewan – Bojonegoro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 532

Wiwik Retnoningsih

Effectiveness Course Introduction to Accounting in the financial records in Accounting Education
among Students in 2013 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543

Rochmawati and Irin Widayati

Student’s Creative Reasoning in Solving Pattern Generalization Problem: A Case Study. . . . . . . . . . . . . . . 548

Imam Rofiki, Subanji, Toto Nusantara and Tjang D. Chandra

Implementing Inquiry-Based Instruction In a Indonesian Snack and Beverage Management. . . . . . . . . 556

Ita Fatkhur Romadhoni Romadhoni, Dwi Kristiastuti and Siti Yuliana

Analyzing Student’s Understanding the Relationship Between Quadrilateral at the Early Formal
Stage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 557

Agustan S

Teaching Speaking through rong-chang Website . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 564

Yuliyanto Sabat

Developing IELTS Curriculum for University Students: A Current Trend on Standardized Foreign
Language Testing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569

Kartika Sari

Environmental Approach with Science Kit Seqip to Enhancing Students’ Scientific Process Skills,
Learning Motivation, and Cognitive Learning Outcomes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 580

Erwinsyah Satria

Curriculum Based Blended Learning Model to Improve Student Softskill in Higher Education . . . . . . . 592

Nisaul Barokati Selirowangi and Nurdian Susilowati

"Enemies" at Our Home: The Threat to Indigenous Languages Seen from Language Use . . . . . . . . . . . . . 593

Slamet Setiawan

Developing Instructional Design of Literary Appreciation Based on Reader Response Theory . . . . . . . . 610

Heny Subandiyah

The State University of Surabaya xix



Proceeding of ICERD 2015

Increase Ability Creative Economic Thinking Through . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621

Waspodo Tjipto Subroto

Students’ Attitude towards Critical Thinking Practices in Classroom Discussion . . . . . . . . . . . . . . . . . . . . . . 632

Sueb

Small Medium Enterprise (SME) Partnership Model Using the Triple Helix to Improve
Competitiveness Towards Asean Economic Community . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639

Wiwik Sulistiyowati, Atikha Sidhi Cahyana, Rifda Abadiyah, Udi Subakti Ciptomulyono and
Bambang Syairuddin

Learning to Write Short Story Using Mind Map Technique . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647

Sulistyaningsih

Developing Update Portfolio as Authentic Assessment in Teaching Speaking for University
Students: A Challenge to be Trending Lecturers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655

Sumardiono

Material Conception, Development Strategy and Constraint in Implementing Civic Education
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 664

Hassan Suryono

The Students Teacher Readiness in Implementing Economic Curriculum 2013 (Study of
Self-Efficacy Theory) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673

Nurdian Susilowati and Lyna Latifah

Indicators of Conjecturing Process in Problem Solving of patterns Generalization . . . . . . . . . . . . . . . . . . . 674

Sutarto, Toto Nusantara, Subanji and Sisworo

Inquiry-Based Integrated Science Education: The Application of Local Content Soil Washing
Project to Improve Junior High School Students’ Environmental Literacy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 688

Syifahayu

Students’ Perception on the Benefits and Problems of Blended Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700

Ellis Tamela, Murniasih and Yuliana Fatima Dayana

Neuroplasticity Concept in Teaching Elementary School Students: Preparing the 21st Century
Generation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 712

Tatik

Assistance Compilation Module and Lesson Plan of Craft and Entrepreneurship Subject to
Produce Face Cream for Science Teachers High School and Vocational School in Kediri . . . . . . . . . . . . . . 730

Titik Taufikurohmah, Bertha Yonata and Siti Tjahjani

Brand and Repurchase Intention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 740

Tegowati

Fan Fiction in the Class . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 759

Mamik Tri Wedawati

Modelling Student Mathematical Argumentation With Structural-Intuitive and Deductive
Warrant to Solve Mathematics Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 763

Lia Budi Tristanti, Akbar Sutawidjaja, Abdur Rahman As’ari and Makbul Muksar

Using Animation Clips to Improve the Listening Ability of the Tenth Grade Students Majoring in
Animation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 773

Atik Ulinuha

The Use of Digital Stories to Improve Students’ Recount Writing Ability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 780

Roisatul Wahdiyah

xx The State University of Surabaya



Proceeding of ICERD 2015

Learning Visual Arts Using Entrepreneurial Technology: An Effective Medium to Market Local
Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 789

Rahmanu Widodo

Enhancing the Use of YouTube in Teaching Speaking in Indonesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798

Rosmala Wijayanti and Raisa Fadilla

Be Someone Else Game for Teaching Speaking in Junior High School . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 803

Muhammad Saibani Wiyanto

Application of Project Based Learning Model to Improve Student Learning Outcomes on Business
Presentation Theme. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813

Sitisri Wulandari and Raya Sulistyowati

The Development of Biology Learning Material based on Metacognitive Strategy to Empower
Student in Attention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 820

Mochammad Yasir, Muslimin Ibrahim and Wahono Widodo

The Implementation of Direct Learning to Improve Psychomotor Skills Students’ XI Patisserie in
Processing Indonesian Bread Cake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 830

Siti Yuliana, I. F. Romadhoni and Dindy Megasari

Synthesis and Characterization of Sn-ZIF-8 by Solvothermal Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 831

Luh Ami Yuliantika and Ratna Ediati

The State University of Surabaya xxi



MODELLING STUDENT MATHEMATICAL ARGUMENTATION 

WITH STRUCTURAL-INTUITIVE AND DEDUCTIVE WARRANT 

TO SOLVE MATHEMATICS PROBLEM 

 

Lia Budi Tristanti1, Akbar Sutawidjaja2, Abdur Rahman As’ari2, Makbul Muksar2 

 
1STKIP PGRI JOMBANG 

btlia@rocketmail.com 

 
2UNIVERSITAS NEGERI MALANG 

(akbar.sutawidjaja@gmail.com, ar.asari@yahoo.com , mmuksar@yahoo.com) 

 
ABSTRACTS 

 

Much research has been devoted to the argument in dialo rather than argument not in 

dialogue. Argument not in dialogue is important because the student tries to demonstrate and 

ensure the correct view by means of argument addressed to himself, the student tried to 

convince of himself. When student already have the ability to argument not in dialogue then 

that individual will have a stock when confronted with the argument in dialogue. Therefore, 

this study will specifically address the argument not in dialogue. This study aims to modelling 

students mathematical argumentations use a combination type of warrant that is structural-

intuitive and deductive. Modeling argumentation use Toulmin scheme consists of the data, 

claims, warrants, backing, rebuttals and qualifier. The types of warrant use Inglis theory that 

structural-intuitive, deductive and inductive. This study used a qualitative approach to 

gathering data from the results of the written and think aloud subject. The results showed that 

subjects using the data to support the claim based on structural intuitive thinking that is using 

the internal representation of the structure and use of his belief that the subject produces 

conjecture. Subject to checked these conjecture through formal cognition is deductive. The 

existence of different conclusion from the structural-intuitive and the deductive thought. 

 

Keywords: Mathematical Argumentation, Warrant, Structural Intuitive, Deductive, Mathematics Problems 

 

I. Introduction 

Kinds of mathematical problem if has three term : (l) challenge to be solved and can be 

understood by students, (2) could not solved with structural procedure that has dominated by the 

students, and (3) involved some mathematic ideas (Hudoyo, 2001). According the Hudoyo’s 

opinion can be interpreted that the mathematical problem is a question would be a problem for 

students when the questions that faced to a student must be understood by the student, but the 

question must challenge for them to answered and the question can not be answered with structural 

procedures that dominated by students that involved mathematical ideas. 

Problem is a situation or the question facing a person or group when they had not rules, 

algorithms/ specific procedures or laws that may soon be used to determined the answer (Siswono, 

2008). Based on the above, could make summary that the mathematic problem is a situation or 

questions that need an answer or solution, but the answer or the solution can not be known directly, 

or a situation or question facing someone who does not have rules, algorithms / specific procedures 

or laws soon be be used to determine the answer. 

Cerbin (1988); Cho and Jonassen (2002); Krumm Heuer (1999); Kuhn & Udell (2003) 

states that solve a problem existence a argumentation that is used to justify solutions and actions. 
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According to Verheij (1996) states that central to the argumentation is the argument used to justify 

the conclusion. Furthermore, Rosita (2013) states the ability argumentation is one important 

component to improve the performance problem solving. Based on some of these opinions can be 

said that when solving the problem, problem solver needs to support the argument to define, 

generate and support a reasonable solution. Based on some of these opinions can be said that when 

solving a problem, problem solver need support of arguments to define, generate and support a 

reasonable solution. Develop the ability of this argument diperlu by students, for students to give 

a description of the reasons for strengthening or reject an opinion, conviction, or ideas. When the 

student has the ability argumentation, students can leave the hesitations and indecision in solving 

a problem, students are also more freedom in choosing, even students can propose reasonable 

solution. 

Science education must provide students with the opportunity to develop various abilities 

and skills, including the skill to thinking and especially the ability to argument (Jimenez, Pereiro 

and Aznar, 2010). In other words, the focus and attention teachers is not only the thinking prosess 

of students, but also the ability to argument. Bisides to learning the meaning of a concept, students 

must learn to choose among some different options or explain and gave reasons cause of criteria 

chosen by the student. Argument is the ability to connect data to made a claim (Jimenez, Pereiro 

and Aznar, 2010). Argumentation is an important kind of informal reasoning that is central to the 

intellectual ability involved in solving the problem, make judgments and decisions, and formulate 

ideas and beliefs (Kuhn & Udell, 2003). 

Toulmin (2003) proposed layout for analyzing arguments was called Toulmin scheme. 

Toulmin scheme consists of the data, claim, warrant, backing, rebuttal and qualifier. The data is a 

series of specific facts that support the claim (premise). The claim is a statement that will show to 

be true (conclusion). Warrant is a foundation for data in support of the claim by way of attractive 

rules, definitions or by making an analogy. Backing is the legal basis used to support a warrant. 

Rebuttal is an exception to the argument condition. Qualifier is the power level of data provided 

to the claims by the warrant. 

Verheij (2005) stated that there was good work points of the scheme Toulmin that is: the 

argument can imposed rebuttal and argument can have a quality conclusion. Meaning from it was 

exception conditions of the argument and the argument based on quanlifier can be determined so 

that degree of strength from the data that gave in the conclusion. The argument is based on a 

standard logic quantifiers and related (for all x, for some x, not, and, or, etc.) and determines 

whether or not a good argument involves the evaluation of substantive and not only formal. This 

is similar to the Bizup's (2009) statement  that is a person can capture the best meaning or the 

words strength and propositions to see how other people truly use it in a several of contexts. 
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Source: Walton (1990) 

Use Toulmin scheme in a study to analyze the argumentation in mathematics education 

conducted in research Vincent & Barry (2005) to formulate profiles arguments of students in 

solving mathematical problems, which the formulat profiles student  argument can gave valuable 

understanding to teachers on how about students approach  in solving problems. Conner (2007) 

described the preservice concept proof to support his argument in the classroom. 

Seen that existing research has been devoted to individual argumentation in class 

discussion than argument which construction of individual cognitive. Therefore, this study will 

explain individual arguments. Individual arguments is important because person try to show and 

ascertain agood point of view with way the arguments which showed to themselves, person trying 

make sure themselves. When person have been the ability to argument not in dialogue  then that 

person will have a provision when confronted in the argument in dialogue. 

Arguments can happen in a dialogue or not in dialogue (Walton, 1990). Examples of the 

arguments happens in a dialogue is currently a group critical discussion, where each participant 

trying to show agood point of view with way the arguments which showed to other participants. 

Examples of argument not in dialogue is planning or solving problems. That activities like planning 

or solving problem happen of an interactive reasoning with themselves, in which the same person 

alternately play the role of proponent and responder. There is something approach but not arguing 

with yourself. 

 

 

 

 

 

 

 

Figure 1 Relation of Reasoning and Argument 

The importance of research to know and understand the mathematical argumentation  

models that seen in the warrant component is expressed by Toulmin (2003: 96) that is the 

opportunity to arrange research with how a someone builds warrant in mathematics with trying to 

show variablity or field-dependence. Warrant an argument could be dependent to certain 

restrictions, where such restrictions must be attention that the argument is not contradiction its 

truth value. Weber and Alcock (2005) stated argumentation consist from at least three important 

parts are called the core of the argument: data, conclusion, and warrants. When someone present 

the argument, someone is trying to convince the audience from the particular statement is called 

conclusion. To support the conclusion, presenter usually continue to exert evidence or data. 
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Presenter's explanation why the data support the conclusion is called a warrants. In this stage, the 

audience can receive data but rejects the explanation that the data decided as conclusion, in other 

words the authority of the warrant may be challenged. If this happens, the presenter must present 

additional support to justify a warrant, and therefore the core from valid argument. 

Inglis (2006), Inglis, Ramos and Simpson (2007) classifies three types of warrants that is: 

inductive, structural-intuitive and deductive. Inductive Warrant is a a foundation from a process 

involving the evaluation of one or more specific cases. Warrant structural-intuitive is a foundation 

from the intuition (intuitive thinking) about the personal structure of internal representation. 

Deductive warrant is foundation from formal mathematic justification process used to ensure the 

general conclusions. Inglis, Ramos and Simpson (2007) also stated there was kinds of other types 

of warrants, for example, a combination from inductive and structural-intuitive. From it the 

researcher estimate that any other type of warrant that is a combination of three types of warrants 

that is 3 types of warrants that are structural-intuitive and inductive; structural-intuitive and 

deductive; inductive and deductive; structural-intuitive, inductive and deductive. In this study, 

researcher saw the mathematical argumentation in structural intuituif-deductive warrant. That is 

based on thinking with used intuitive structural generate a conjecture. When someone believes 

conjecture not necessary to prove so he/she thinks structural intuitive. But someone thinks that his 

conjecture is believed to be true and he/she also thinks that his conjecture should prove deductively 

to be more confident. One of the way validation conjecture with the logic of deduction (Harel & 

Sowder, 1998). NCTM (2000) stated students should be able to make an argument to decide 

legalise the conjecture. Students should be understand that these conjecture are right or wrong, but 

does not prove it. Students should saw the power of the conjecture from through deductive proof. 

So that, student must able to produce logical arguments and formal proofs to explain their 

reasoning, either in the paragraph or other forms of proof. Arbib also stated one of the statements 

in mathematics proof is not only from formal logic but through formal techniques and intuition 

(Inglis, 2006).  From the three opinions, it appears that the existence of a combination of structural-

intuitive and deductive when someone wants to prove.  Structural intuitive-deductive warrant in 

this study was the merger between structural intuitive and deductive thinking that thought 

immediately to generate a conjecture, which is believed to the conjecture is true  and he/she thinks 

that needs a justification from formal mathematical used to ensure the conclusion of the argument. 

Researcher choose student candidate teachers of Mathematics Education Study as a 

research subject, because the subject of the study will be a teacher of mathematics, who will 

influence in the developed process of thinking students in the mathematical arguments. Boero 

(1999) stated the arguments used by the students dependent on the  formed of cultural the theorem  

in the class, the characteristics of the task, and kind of reasoning which emphasized by the teacher. 

Proceeding of ICERD 2015

The State University of Surabaya 133



Whitenack & Yackel (2002) disclose the teachers actions can encourage students to explain, write 

and justify their reasons during the class discussion to develop the students' arguments. According 

Conner (2007) the concept of proof and prove had teacher mathematics in senior high school 

influence of teaching learning process in facilitating students to the argument.  

Based on this theory explained and research results related to mathematical argumentation. 

Purpose of researcher to describing modeling of student mathematical argumentation in solve the 

problems with the sreuctural-intuitive and deductive warrant. The process argumentation will be 

analyzed using the framework of Toulmin scheme. 

 

II. Research Methods 

Researcher used a qualitative approach because it is relevant and possible to achieve the 

purpose of this research. The purpose of this study was to determine and describe modelling  the 

student mathematical argumentation in solving problems. The subject is mathematic student grade 

6. The reason for choosen this subject is students had learn concepts of mathematics relation. The 

process of selected the subject of research conducted as follows: 

1. students gave a problem related to Product Cartesian, relations, partial ordered sets, chain and 

antichain. Students asked maximally to all of thinking along process solve problem, students 

who answered truly all the problem will be gave the next problem; 

2. students gave a problem, students were asked maximally  to solve problem with think aloud 

during the process solve problem, students who use combination the intuitive-deductive 

strategy set as a research subject; 

3. after researcher choose the subject of the study, next activity is researcher interviewed the 

subject. 

The research instrument is a test and a tape recorder. The test is used to describe a type of warrant 

in mathematical argumentation through something thought out, written and drawn by the subject 

when he dealt with a problems. Tape recorder is used to record sound when the subject think aloud 

about what thought and said when the subjek dealing with problems given. Data from written 

answers and think aloud of subject are combined to obtain completed data. Then the data is reduced 

for focused the data of subject mathematical argumentation  and the data that has value 

development of the focus of this issue. Final stage is Researchers analyzed the data obtained in 

accordance with the scheme Toulmin. 
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III. Results and Discussion 

The study involved students mathematics education STKIP PGRI Jombang and done it 

on March, 28nd to April, 10nd 2015. Researchers conducted this study with purpose to know and 

describe modelling the student mathematical argumentation in solve problems. Student's 

argumentation analyzed using Toulmin scheme. Several parts of the Toulmin scheme (often 

backing and rebuttal) is not explicitly verbalized by the speaker (Inglis, 2006; Inglis, Ramos and 

Simpson, 2007). Accordance with previous researchers who have used the scheme Toulmin, this 

research is also faced the same problem that is parts of Toulmin scheme is not only explicitly 

verbalized by the subject. So that, data which reported besides from the written answer, also 

explained the behavior and the words spoken by the subject, although the subject is not directly 

said it. 

The process of subject mathematical argumentation  while investigating the truth of the 

proposition "if P is not chain than P is antichain" is as follows: 

a. Data 

Subject mentioned some data that used P is not chain and P is chain. There was hesitate 

in the determination of the data to be that used. The fragment think aloud subject: 

"it started from chain or not chain? Yes firstly chain than not chain, but the chain's 

definition already is here (pointing to chain definitions), so yes started not chain... " 

 

b. Claim 

Subject mentioned the claim is "if P is not chain then P is antichain". The fragment of 

think aloud and writing answer data of the subject: 

"that will be showed that if P is not chain then P antichain  ..." 

 

Figure 2 Subject's Written Answer 

c. Warrant 

Subject convinced that when P does not fulfill the chain definition, then P fulfill the 

definition antichain because negation of chain is antichain. Therefore, the subject also stated 

the proposition "If P is not chain, then P is antichain" is true. Subjects used the the structure 

internal representation  and use of his belief in the warrant of proposition is true, So subject  

used the structural-intuitive  warrant-type. It is based on data from the written answer and think 

aloud. 

"If P is not chain then P is antichain. That is true because of  only consist two 

possibility such as P does not comply the chain definition so p comply the 

antichain definition, right. , , if not chain then antichain ... (subject silent and put 

pencil than leaned back in seat), it's the definition of the chain is every two 
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difference elements comply the relation R, the definition of the antichain is every 

two different elements does not comply the relation R” 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Subject's Written Answer 

 

But, after a few minutes of silent the subject states that "if P is not chain, then P is antichain" 

is false. It is a subject got when make a negation of the chain definition, then conclude same 

meaning with the antichain definition. Therefore the subject guaranteed proposition of 

valuable correctness by used this type of deductive warrant. It is based on  think aloud data 

and written answer data of subjects: 

“This ... (silent while musing) every, how ... wrong yes because this is every ... 

also every ... emmm wrong because how ... yes wrong because this is  every, also 

every, worry there is a did not comply it. Yes ... yes ... false because there will 

definitely does not comply the antichain definition” 

 

 

 

 

 

Figure 4 Subject's Written Answer 

  

Seen that the subject used fragments chain and of antichain definition so the subject used 

deductions from axioms (Inglis, 2007) to solve the case that is deduction of chain definition. 

Subject to make the negation of deduction chain definition, then compared with the deduction 

of antichain definition. 

d. Backing 

In stated the truth of the proposition "if P is not chain, then P antichain" is true, the subject 

used the chain and antichain definition as a legal basis warrants. Even or stated correctness 

of the proposition "If P is not chain, then P is antichain" is false, subject used a chain 

definition,  antichain definition and the rules of logic that negation of chain definition is there 

are two different elements does not comply a R b and b R a as a legal basis warrants. 
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e. Rebuttals 

When the subject stated "if P is not chain, then P is antichain" is true, subject not gave a 

rebuttal. But when the subject stated "if P is not chain, then P is antichain" is false, subject 

gave an counterexample. Rebuttal "if P is not chain, then P is antichain" is false in condition 

P is not chain which each element does not fulfill a R b or b R a. It is based on  think aloud 

data and written answer data of subjects: 

"... Let S is 1, 2, 3, 4, 5 with divide relation, let A is subsets S  with 1, 2, 4 this is 

chain because every elements of A comply a R b. Then B is 3, 4, 5 is is not chain 

because there are elements of B comply a R b, and every elements of B does not 

comply a R b or b R a. For example C is 1, 2, 3, 4, 5 for 1 R 2, 1 R 4, 1 R 5, 2 R 

4, but 2 is not R 5, so C is not chain because there is that does not comply a R b, 

and C is not antichain because every element of C does not comply a not R b " 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 Subject's Written Answer 

f. Qualifier 

At first the subject stated "if P is not chain, then P is antichain" is true with modal qualifier 

is probable. It is based on data of subjects think aloud: 

"This possibility (if P is not chain, then P is antichain) is true because the not chain 

same with the antichain" 

 

Then, with explanations by using chain definition, antichain definition and rule of 

logic, subject stated "if P is not chain, then P is antichain" is false with modal qualifier 

is certain. It is based on data of subjects think aloud: 

"yes certainly this is false. , , because there it is does not comply "every", this 

negation (subjects showed chain definition) "there are two elements" while this 

(the subject showed the definition antichain) "every two elements", so certainly 

false " 

 

Modelling Subject mathematical argumentation to investigate the trutly of the proposition 

in Figure 6. subject used Data (D) is "P is not chain" and Claim (C) is "P is antichain". Subject to 

probability that the claim was true, but there was not law foundation in supported of the guarantee 

from those truth, so that qualifier (Q1) to true valuble the claim is probable. Guarantees that 

supported data  to claim was true used strutural-intuitive warrant (Wsi) because the subject used 

representation internal tructure and used a beliefs. In the process of this mathematical 
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argumentation, the subject does not expressed backing and rebuttal. Subject expounded law 

foundation (backing “B1”) as warrant foundation that chain definition, definition antichain and 

negation. 

After that, by used the data (D) and claims (C), subject stated claims was false with refusal 

from a theory, principles or conclusions that true regard or general character. So the subject used 

a type of deductive warrant. Subject expounded law foundation (backing “B2”) as warrant 

foundation that chain definition, definition antichain, negation and rules of logic. Thus subject to 

change his claims was false and qualifier (Q2) is Certain. Subjects also mentioned rebuttal (R) as 

an counterexample for proposition "If P is not chain then P is not antichain". 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 Modelling Subject Mathematical Argumentation 

IV. Conclusion 

The results showed that the types of structural-intuitive and deductive warrant. Subjects 

thinking that contained in the structural-intuitive warrant generated a conjecture of answer to 

solve problem. Although the subject's answer with an intuitive strutural warrant is wrong. But 

subject can used his intuitive in solve problem. 

In supported the conjecture of that answer, subjects used a deductive warrant. Although 

the answers from structural-intuitive warrant different with answers from  warrant deductive. 

This is showed that there was interaction or conflict because both of them gave different 

decisions. Roh (2005) strated  intuitive cognition (intuition) generate creative ideas, while 

formal cognitive functions tend to verify and formulate more precise of ideas as the last step of 

the creative process. That is showed that there was interaction or conflict between formal 

cognition and intuitive cognition. When someone faced a problem, may both provide the same 

decision or otherwise. So to further research are expected to describing the thinking process in 

mathematical argumentation with combination of this structural-intuitive and deductive warrant. 

D C 

Wsi 

D 

Wd 

Q1 Q2 

B2 

R 

B1 
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In this study structural intuitive warrant generated conjecture of answer is wrong, but 

the subject thinking was correctly. While the deductive warrant produce correct answers and 

thinking. So for further research are expected to describing the mathematical argumentation 

with structural-intuitive and deductive warrant in correctly of thinking and  answer. 
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Abstract: This article presents the results of studies conducted by a number of graduate students of technical 

and vocational education study program who applied innovative learning models and ICT to improve the 

quality of teaching and learning outcomes in the areas of technical vocational learning. They are one student 

of Electronics Engineering Education, one of Mechanical Engineering Education, and one of Culinary Art of 

Home Economics Education. These three studies were under the umbrella of the graduate research grant 

entitled "Implementation of Metacognition-Based Information and Communication Technology in the Field 

of Vocational Education Sector". The researchers were a faculty team of the graduate program. One of the 

objectives of the research grants is to help accelerate the completion of the students’ theses. The use of ICT 

media is very important in the field of vocational learning. ICT Media that has been developed based-on 

metacognition helped to improve the quality of teaching and learning outcomes. There are three research 

questions: 1) Does the development of blended learning-based on instructional plan enhance the students’ 

skills in cooking the continental cuisine? 2) Does the development of interactive books improve the learning 

outcomes of the microprocessor subject at vocational schools in Surabaya? and 3) Is there any significant 

effect of CAI-based CNC Basics learning on the students’ interactive thinking skills on the subject of 

operating CNC machine basics in the vocational high schools. The studies were experimental research using 

tests, observation, and questionnaires as the data collection techniques. The data analysis techniques used 

were percentages and inferential statistics using t-test. The results showed that ICT media based-on 

metacognition developed was able to improve students' learning outcomes and metacognition skills. The 

metacognitive skills include: critical thinking skills, self-directed skills, and repeat themselves and learn in 

more depth. The implication of this study was that the use of ICT media based on metacognition was 

essential in improving the process and learning outcomes. 

 

Keywords: ICT Media, Metacognition, Vocational Learning 

 

 

1. Introduction 
These last few years, the Government of Indonesia gave more attention to vocational 

education. It can be seen that the Government of Indonesia has been programming the ratio between 

vocational high school and senior high school at 70:30. The number of vocational high schools 

increased greater than the number of high school in order to prepare the need for middle-level 

manpower. 

Meanwhile, the learning composition of the vocational high school is more emphasis on 

practice rather than theory with the ratio 60:40. Therefore, the suitable learning for vocational high 

school is active learning, in which students demanded an active role (student-centered). With active 

learning, students will increase their understanding about the material better, both theory and 

practice, through learning by doing. Active learning can help students to develop knowledge in a 

flexible, ability of problem solving in effectively, self-directed learning, collaboration capabilities 

and an effective intrinsic motivation [1]. Active learning also emphasizes learning through solving 

the problem through activity [2, 3]. 

 It is important to provide teachers to have the competence to manage teaching and learning 

more meaningful. Learning skills and innovation are more recognized as skills that distinguish 

students who are ready for environments of life and work that become increasingly complex in the 

21st century with students who are not ready. Focus on creativity, critical thinking, problem 

solving, learning strategies, communication and collaboration are essential in preparing students for 

the future. 
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