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4™ International Conference on Technical and Vocation Education and Training
Padang : November 9-11, 2017

FOREWORDS

This proceeding aims to disseminate valuable ideas and issues based on research or literature
review in the field of vocational, technical and engineering studies, which have been presented in 4™
International Conference on Technical and VVocation Education and Training. This conference has taken
place in Hospitality Center Universitas Negeri Padang, November 9-11, 2017.

The theme of Conference focused on the perspective of technical and vocational education and
training for sustainable society to face the challenges of 21 century, globalization era, and particularly
Asian Economic Community. To overcome the challenges, we need the innovation and change in human
resources development. Technical vocational educational and training have essential roles to change the
world of education and work in order to establish sustainable society.

Undoubtedly, TVET need to enhance the quality of learning by developing various model of
active learning, including learning in the workplace and entrepreneurship. Create innovation and applied
engineering as well as information technology. Improvement of management and leadership in TVET
Institution, and development of vocational and technical teacher education.

Many ideas and research findings have been shared and discussed in the seminar, more than 176
papers have been collected and selected through scholars, scientists, technologist, and engineers’. as
well as teachers, professors, and post graduates students who participated in the conference.

Eight keynote speakers have taken a part in the conference, namely Prof. Intan Ahmad, Ph.D.
(Director general of learning and student affairs, Kemenristek Dikti) and Prof. Josaphat Tetuko Sri
Sumantyo, Ph.D. (CEReS Chiba University) and Prof. Dr. Maizam Alias (UTHM Malaysia) and Prof.
Ganefri, Ph.D. (Rector of UNP) and Prof. Dr. Ramlee bin Mustapha (UPSI Malaysia) and Prof. Nizwardi
Jalinus, Ed.D. (Chair of TVET doctoral program, FT UNP) and Prof. Michael Koh, Ph.D. Dr. Fahmi
Rizal, M.Pd., MT (Dean of FT UNP). They all have a great contribution for the success of the
conference.

Finally, thank a million for all participants of the conference who supported the success of 4"
International conference on TVET 2017 and most importantly, our gratitude to all scholars who support
and tolerated our mistake during the conference.

Padang, 9 November 2017

Prof. Dr. Nizwardi Jalinus, M.Ed

Chair of Scientific Committee

Fakultas Teknik, Universitas Negeri Padang



DAFTAR ISI PROSIDING 4th ICTVET UNP 2017

No Author Article
+ | asrul Huda. Rendv Harisca DEVELOPMENT OF EMPLOYEE INFORMATION SYSTEM-
’ y BASED WEB IN MAN 1 PADANG
) ghiﬁar?k:gé I\'\/faﬁghg'\s/'u't\gli’;:;m\’('\" TWO SPECIES OF TERMITE DAMAGING TO BUILDING
: 1d, : AND HOUSES AT BANDA ACEH (SUMATRA, INDONESIA)
Yasmin, N Novita
A ACADEMIC INFORMATION SYSTEM OF STIKES PERINTIS
PADANG
4 |Ero indrawan REVIEW DEVELOPING OF PROJECT BASED AS
INNOVATION INSTRUCTIONAL
IMPROVING LEARNING MOTIVATION THROUGH
5 |Budi Syahri, Primawati, Syahrial  |IMPLEMENTATION PROBLEM SOLVING LEARNING
STRATEGY
5 |Juli Sardi, Hastuti, Ali Basrah OF BODY’S BIOELECTRICAL IMPEDANCE By USING
Pulungan THREE ELECTRODES
Toto Suiarto. Dwi Sudarno Putra. |EFFECT OF ENGINE TEMPERATURE CHANGES ON
7 |\ %urwémo ' |INJECTION TIME OF FUEL AND GAS EMISSION OF
GASOLINE ENGINE
THE EFFECTIVENESS OF USING POSTER AND VIDEO
6 |biastuti Marlina. Reno Renaldi MEDIA IN EDUCATION ABOUT DANGERS OF SMOKING
’ ON KNOWLEDGE AND ATTITUDES OF SENIOR HIGH
SCHOOL 12 PEKANBARU STUDENTS
o |Asyahri Hadi Nasyuha, Rahmat  |DECISION SUPPORT SYSTEM (DSS) WITH WP AND MFEP
Sulaiman Naibaho, Saniman METHODS IN SELECTION OF BEST BABY CLOTHES
10 | At Rafman Hakim MODIFICATION OF INPUT PUSHER ASSEMBLY OF LASER
MARKING MACHINE
OPTIMIZE OF LEAST-SQUARE INVERSE CONSTRAIN
Akmam. Amir Harman, Putra METHOD OF GEOELECTRICAL RESISTIVITY WENNER-
1 [ S P SCHLUMBERGER FOR INVESTIGATION ROCK
' STRUCTURES IN MALALAK DISTRICTS OF AGAM WEST
SUMATRA
THE INFLUENCE OF PROJECT BASED LEARNING
L, |Nurzamaliah Afifah, Ambiyar,  [TOWARD ELECTRICAL MACHINE AND ENERGY
Yufrizal. A CONVERSION STUDENT ACHIEVEMENT OF
VOCATIONAL HIGH SCHOOL 1 PADANG
THE EFFECT OF SOFTWARE MASTERCAME TOWARD
13 |Kms. Muhammad. Avrield, MECHANICAL ENGINEERING STUDENTS PERFORMANCE
Suparno, Nofri Helmi IN MAKING PRODUCT WITH CNC MILLING MACHINE IN
VOCATIONAL HIGH SCHOOL 1 PADANG
i Eliva. Duiorima Elvann THE VALIDITY OF TRAINERON MATERIALS SCIENCE
14 » DWIP Y |AND DEVICESSUBJECTAT DEPARTMENT OF

Myor, Hastuti

ELECTRICAL ENGINEERING




Hendri Nurdin, Hasanuddin,

ASSESSMENT OF PRODUCT PROTOTYPE EXISTENCE AS
A MEDIA OF LEARNING TO ACCELERATE THE

15" |\Waskito, Refdinal, Darmawi TRANSFER OF TECHNOLOGY AND DIVERSIFICATION IN
RURAL INDUSTRIES
Nur Hidavati. Muhammad Ridha |!NTERACTIVE MULTIMEDIA PROGRAM WITH PROBLEM-
16 | yatl, BASED LEARNING METHOD TO IMPROVE LEARNING
OUTCOMES INBIOLOGY SUBJECT
Sukardi. M.Giatman. Remon A MICRO HYDROPOWER GENERATOR AS AN
17 | et ALTERNATIVE SOLUTION FOR ENERGY PROBLEM
pisa, ' SOLVING IN INDONESIAN REMOTE AREA
FUNCTIONAL MEMBERSHIP ANALYSIS OF FUZZY
18 |Tri Monarita Johan INFERENCE SYSTEM SUGENO IN ANEMIA
CLASSIFICATION
CURRICULUM ANALYSIS OF PREREQUISITE COURSE AT
19 |Henny Yustisia INDUSTRIAL FIELD PRACTICE (IFP)
(Case Study: Competency Compliance)
Survadimal. Edi Seate Wenn NEED ANALYSIS APPLICATION ON THE FEASIBILITY
20 Maﬁiana e Ri'zal’ Nizwir i |STUDY OF THE HYDROELECTRIC POWER SELECTION
e ! (CASE IN SOLOK, PESISIR SELATAN AND SIJUNJUNG
REGENCY)
. . RELATIONDRAG FORCE REDUCTION ON CIRCULAR
21 \'\;ZSZ:' g';?i?x;'n Ahmad Arif, M. | y/| | \DER USING CIRCULAR DISTURBANCE BODY
P WITH TURBULENCE INTENSITY
Swiorima Elvany Mvori. Gitra|/MPLEMENTATION OF CONTEXTUAL TEACHING AND
22 prime ny Myorl, ©Itra = ) £ ARNING ON ANALYZING ELECTRICAL CIRCUITS
Dewi, Erita Astrid, Ilham Juliwardi
SUBJECT
Dwi Sudamo Putra, Misra Dandi 1\, )\ ATION OF LEARNING PROCESS USING CIPP
23 |Utama, Dedi Setiawan, Remon
. . MODEL
Lapisa, Ambiyar
Remon Lapisa, Dwi Sudarno Putra, [EFFECT OF GASOLINE ADDITIVE MATERIALS
24 |Ahmad Arif, Syafmi Algifari ON ENGINE PERFORMANCE
Abda’u
THE ROLE OF INFORMATION TECHNOLOGY IN THE
o5 |Muhammad Luthfi Hamzah, IMPROVEMENT OF TEACHER’S COMPETENCIES AND
Hamzah, Astri Ayu Purwati TEACHING LEARNING PROCESS EFFECTIVENESS IN ESA
SEJAHTERA SCHOOL PEKANBARU
pg |Jasman, Nelvi Erizon, Syahrul, o)\ 100 = \\ ATER PURIFIER USING MULTILEVEL SYSTEM

Junil Adri, Bulkia Rahim




Vita Fitria Sari, Mayar Afriyenti,

IMPROVING TEACHERS’ PROFESIONALISM
APPROPRIATE TO NEW CURRIRULUM 2017 FOR
VOCATIONAL SCHOOLS BY CAPACITY BUILDING AND

2 N Sl WORKSHOP ABOUT PREPARING LOCAL GOVERNMENT
g FINANCIAL STATEMENT: AN EXPERIMENTAL STUDY
ON ACCOUNTING TEACHERS’ FROM VOCATIONAL
SCHOOLS IN WEST SUMATERA PROVINCE
PSYCHOLOGICAL FACTORS INFLUENCING THE
28 |Ulfa Annida Damanik, Sri Wening |[DECISION MAKING OF PURCHASING PRODUCTS VIA
ONLINE
. - UL VLELUTNIVICINT U IVIUULL Ul TINUNCLLLT\TUNVUOO INMLUVYV
g9 |Purwantono, Refdinal, Hendri, 1, ATER TURBINE FOR PICO HYDRO POWER
SyahrUI CENIEDATODTITI E
Remon Lapisa, Hendika Syahputra, [AN EXPERIMENTAL STUDY ON THE EFFECT OF
30 [Irma Yulia Basri, Rifdarmon, CENTRIFUGAL CLUCTH COOLING GROOVE ON
Hendra Dani Saputra MOTORCYLCE PERFOMANCE
21 | Aimasri EFFECT OF MIND MAPPING LEARNING METHODS ON
LEARNING OUTCOMES
Emy Leonita. Nooriadi Anmad | NEEDS ANALYSIS ON INCREASING COMPETENCY TEST
32 |E™Y , Nopriadl, Ahmad - o eq) ) TSSTUDENTS IN S1 PROGRAM OF PUBLIC
Satria Efendi, and Niswardi Jalinus
HEALTH SCIENCESSTIKES HANG TUAH PEKANBARU
Fenny Purwani. Niswardi Jafings. | THE DESIGN OF LECTURER PERFORMANCE
33 Ambiy . ! ' |EVALUATION MODEL BASED ON ANALYTIC NETWORK
y PROCESS (ANP)
24 |Wagino, Toto Sugiarto, Dori EFFECT OF EGRICS INJECTION DURATION ON EMISSION
Yuvenda, Ahmad Arif DIESEL ENGINE
Rahmatul Husna Arsyah, Ulya DEVELOPMENT OF PRODUCT PROMOTION
35 [Ilhami Arsyah, Nizwardi Jalinus, |APPLICATIONS MICRO SMALL AND MEDIUM
Azwar Inra ENTERPRISES (SMEs) BUKITTINGGI CITY
56 |Mun. Barid Nizarudin Wajdi, RAHMATAN LIL ALAMIN , THE CONCEPT OF
Achmad Fathoni Rodli MULTICULTURAL EDUCATION
raimon Kooa. Afdnal Husnuzan. | B-ASTING DESIGN DEVELOPMENT AREA DECLINE
T N HZri o ' |CIBITUNG AND CIKONENG UNDERGROUND MINE PT
g Herly CIBALIUNG SUMBERDAYA BANTEN
CELL ROTATION TO RESOLVE THE WEAKEST CELL
38 |Irwanto Zarma Putra, Citra Dewi |DAMAGE IN THE BATTERY PACK IN DISCHARGING
PROCESS
59 [Wahyu Prima, Ganefri, ANALYSING INFORMATION SYSTEM OF ACADEMIC
Krismadinata SERVICES IN THE UNIVERSITY
Lika Jafnihirda. Yuliawat Yunus. |MEDVA DEVELOPMENT OF PRODUCT PROMOTION AND
40 ' ' |STUDENTS STUDENT SMK NEGERI 8 PADANG CITY WEB-

Nizwardi Jalinus, Azwar Inra

BASED




Roni Sanjaya, Muhammad Hasmil

DEVELOPMENT PROBLEM BASED LEARNING MODEL

41 [ e USING VIRTUAL ENVIRONMENT FOR
ya y ENTREPRENEURSHIP COURSES
rasinoy Chandra. Donn IMPLEMENTATION OF BASIC TECHNOLOGY
42 | e Erzed Alv)\//i EDUCATION MODEL OF TEACHING IN WEST SUMATERA
! YUNIOR SECONDARY SCHOOL
FACTORS EFFECTING ELEMENTARY SCHOOL TEACHER
43 |zuryanty, Hamimah, Mulyani Zein |[READINESS ON IMPLEMENTING CURRICULUM IN WEST
SUMATERA
EFFECTIVENESS OF INTERACTIVE INSTRUCTIONAL
m Doni Tri Putra Yanto, Sukardi, MEDIA ON ELECTRICAL CIRCUITS COURSE: THE
Deno Puyada EFFECTS ON STUDENTS COGNITIVE ABILITIES
45 Rasinov Chandra, Anggi Aprianto, [FACTORS AFFECTING THE AUTOMOTIVE ENGINEERING
Mawardi, Reza Rahmadani STUDENTS’ INTEREST ON TEACHING PROFESSION
46 Rasinov Chandra, M.Nasir, Reza [PAIR (PULSED SECONDARY AIR INJECTION) EFFECTS TO
Rahmadani, Mawardi EXHAUST GAS EMISSION
u g/gruit‘;l i?;;?é\ﬁgiﬁii’::;gdm IDENTIFICATION SYSTEM (AIS) DATA BY INTERACTIVE
putra, VISUALIZATION APPROACH
Atmaja, Wenang Anurogo
48 ngig’ia”d Nizarudin Wajdi, Andi |, -ocq\ STUDY FOR IMPROVING A LEARNING QUALITY
INVESTIGATION OF CHEMICAL FEASIBILITY AND
49 |Heri Prabowo. Sumarva DISTRIBUTION OF IRON SAND RESERVE REGIONAL
! y AREA OF AGAM DISTRICT FOR CEMENT RAW
MATERIAL IN PT. SEMEN PADANG
Hasan Maksum. Aslimeri. putra | PES!GN OF ELECTROMAGNETIC REGENERATIVE SHOCK
50 |1 W Afrison ABSORBER AS A TOOL OF HARVESTING VIBRATION
ya, ENERGY ON VEHICLE
THE DEVELOPMENT OF VIT (VOCATIONAL INTEREST
51 |Vitriani TEST) MODEL USING DECISION SUPPORT SYSTEM (DSS)
TECHNIQUE
5, |Fitri Yanti, Rijal Abdullah, DEVELOPMENT OF ONLINE EXAMINATION SYSTEM
Krismadinata USING WONDERSHARE QUIZCREATOR BASED ON WEB
THE DEVELOMENT OF INTERACTIVE BLENDED
53 |Hansi Effendi, Yeka Hendriyani  |PROBLEM BASED LEARNING MODEL FOR
PROGRAMMING SUBJECT
. . . ~ |ACCESSIBILITY AND ACCEPTABILITY OF THE BMI
54 |& Mawardi Effendi, Hansi Effendi |\ e A+ |NSTITUTE OF TEACHER TRAINING AND

and Hastria Effendi

PEDAGOGY




Sukardi, Deno Puyada, Rizky Ema

NEEDS ASSESSMENT ON DEVELOPMENT OF

55 Wulansari. Mahesi Aani Zaus INSTRUCTIONAL MEDIA BASED ANDROID AT
' g VOCATIONAL HIGH SCHOOL
. . . DESIGN OF SKILLASSESMENTIN COMPUTER
56 |Ambiyar Febri Prasetya Yufrizal |\ ;e p1CAL CONTROL PROGRAMMING SUBJECT
57 Edi Septe, Suryadimal, Wenny CONDUCTING LABOR MARKET ASSESSMENT IN
Marthiana, Nizwardi Jalinus, Ramli |[ENGINEERING CURRICULUM DEVELOPMENT
58 |Safril, Dedi Wardianto ANALYZING OF TECHNICAL CUTTING OF EMPTY PALM
BUNCHES
Waskito, Zonny Amanda Putra, PACK CARBURIZATION OF MILD STEEL,
59 |Surfa Yondri, Rahmat Aziz USING SHELL AS CARBURIZER TO TEST HARDNESS
Nabawi, Viky Prasetio Wahyudi
Ramli. Febri Prasetva. Silvia ANALYSIS OF LEARNING COMPETENCY ENGINEERING
60 L ya, STUDENTS VOCATION D 3 FT UNP
Martiveri
61 |Elida Aqusti Efi USE OF PRODUCTS-BASED MODULE IN THE PROCESS OF
' AY LEARNING TO THE PRACTICAL COURSE
62 Nanang Alamsyah, Larisang, DESIGNING STRATEGY MAPS FOR PRIVATE
Muhammad Ansyar Bora ENGINEERING COLLEGE
LEARNING MODEL REQUIREMENTS IN VOCATIONAL
63 |Abdullah Merjani, Yunesman TRAINING OF WELDING INSPECTOR BASED ON
QUALITY FUNCTION DEPLOYMENT
64 | Alvia Wesnita MODEL TO INCREASE STUDENTS ENTREPRENEURS'
INTEREST AT COLLEGE EDUCATION
Irma Yulia Basri Delsina Faiza APPLICATION OF LEARNING BASED PRODUCTS IN
65 Remon Lanisa l\iasrun ' ORDER TO GROW INTEREST IN ENTREPRENEURSHIP OF
pisa, VOCATIONAL STUDENTS
. . . BRACING CROSS SECTION EFFECT TO DISSIPATION
66 |[Prima Zola, Rahmat, Fitra Rifwan ENERGY BY NUMERICAL ANALYSIS
EARTHQUAKE AND TSUNAMI DISASTER MITIGATION
Totoh Andoyono, Fitra Rifwan, TRAINING FOR ELEMENTARY SCHOOL STUDENTS IN
67 |Revian Bodi, Prima Zola, Annisa |THE COASTAL AREA OF PADANG PARIAMAN DISTRICT
Prita WITH KYOTO INTERNATIONAL DISASTER
PREVENTATION SCHOOL METHOD
THE DEVELOPMENT OF INTERACTIVE MULTIMEDIA-
Ik Parma Dewi. Lativa Mursida. | BASED LEARNING MEDIA USING ADOBE FLASH CS3
68 ! " |AND CAMTASIA IN PROBLEM-SOLVING LEARNING IN

Yani Rizkayeni Marta

ELEMENTARY MATHEMATICS OF IN STUDENT PGSD
STKIP ADZKIA IN PADANG




Rizky Indra Utama, Nurhasan

DEVELOPMENT OF INTERACTIVE MULTIMEDIA CD OF

69 Syah, Rijal Abdullah INSTRUCTIONAL MEDIA ON BUILDING CONSTRUCTION
Yuwalitas Gusmareta, Nurhasan IMPLEMENTATION OF DISASTER PREPARED SCHOOL
70 |Syah, Laras Andreas Oktavia, (SSB) IN WEST PASAMAN DISTRICT WEST SUMATERA
Rizky Indra Utama, Muvi Yandra [PROVINCE
Zulham Sitorus. Ganefri. Nizwardi USING MOBILE TELECOMMUNICATIONS -2000
71 Jalinus ' ' INTERNATIONAL FOR ANALYZING TECHNOLOGY
NETWORK ERA 4G-LTE
79 |Eaiza Rini. Mahesi Aani Zaus THE VALIDITY OF MOBILE LEARNING MANAGEMENT
’ g SYSTEM (M-LMS) AT UNIVERSITY
73 Zulfi Azhar, Rolly Yesputra, Eva |DECISION SUPPORT SYSTEM IN SELECTING THE
Yuni Handayani SCHOLARSHIP RECIPIENTS WITH SAW METHOD
74 Muhammad Fakhriza, Kasman DECISION SUPPORT SYSTEM PROVIDING FUNDS FOR
Rukun, Nazaruddin Nasution UNDERPRIVILEGED STUDENTS
75 Muhammad Sabir Ramadhan, Neni [IMPLEMENTATION OF PROJECT BASED LEARNING
Mulyani, Muhammad Amin MODEL IN COURSE WEB DESIGN
IMPACT OF WORK-BASED LEARNING OF CONCRETE
76 |Syafiatun Siregar STONE WORK PRACTICE ON DIPLOMA-III CIVIL
ENGINEERING STUDENTS
ANALYSIS OF VOLUME AND STRONG CONCRETE
77 |Nurmaidah IMPROVEMENT ON NON-SAND CONCRETE MIXED WITH
ADDITION BAKING POWDER
: - FLAT JACK EQUIPMENT DEVELOPMENT
78 %afn'gtnma”’ Murad, Refki Adinata, |\ \ s REMENT OF STONE ON STEAM AND WALLS
SETTLED UNDER MINE
M. Giatrnan. Waskito. Maruli DEVELOPMENT OF MECHANICAL TECHNOLOGY
79 Siﬁombin ' ' LEARNING MODULE PROGRAM EXPERTISE OF SMK
g ENGINEERING
80 |Raimon Efendi VIRTUAL LAB IMPLEMENTATION QOS METAROUTER
ON COMPUTER NETWORK LEARNING
IMPROVEMENT OF CONCRETE QUALITY WITH
81 [Iskandar G.Rani, Widya Salmita  |ADDITION OF SUNUA PASIR
PADANG PARIAMAN WEST SUMATRA
THE CONTRIBUTIONS OF DISCIPLINE AND
82 |Nurhasan Svah. Sannv Edinov ENVIRONMENTAL KNOWLEDGE ON CLEAN BEHAVIOR
yan, y OF STUDENTS IN PUBLIC ELEMENTARY SCHOOL
KAMPUNG BARU PARIAMAN, WEST SUMATERA
FACTORS AFFECTING STUDENTS IN CHOOSING
83 |Zulkifli, Dilson, Rahmad Al Rian |COMPUTER ENGINEERING DEPARTMENT IN STT

PAYAKUMBUH




Arina Luthfini Lubis, Ririt

ANALYSIS OF THE DECREASE IN THE NUMBER OF
STUDENTS MAJORING COMMERCE DEPARTMENT

84 | Dwiputri Permatasari and M. (STUDY CASE: SMK IBNU SINA BATAM)
Ropianto
g5 |EKO supriadi, Syahril Syahril, Anni |DEVELOPMENT OF INSTRUCTIONAL MODULE OF CNC
Faridah, Syaiful Islami PROGRAMMING THEORY
g5 |Fadhilah, Z. Mawardi Effendi, CONTEXTUAL TEACHING AND LEARNING (CTL) MODEL
Ridwan DEVELOPMENT IN APPLIED PHYSICS
161 Tasrif. Husaini Usman THE PROFESSIONALISM OF VOCATIONAL HIGH SCHOOL
T ! SUPERVISORS IN THE IMPLEMENTATION OF ACADEMIC
SUPERVISION ON THE OFFICE OF EDUCATION PADANG
Lita Sari Muchtis. Kasrman Rukan. > NEW MODEL MOBILE LEARNING MANAGEMENT
gg |-a»ar B ' |SYSTEM BASED ON MOODLE IN UNIVERSITY
Krismadinata, Yahfizham
Syahril, Rahmat Azis Nabawi, DESIGN OF WASTE SEPARATOR MACHINE: USING
89 |Purwantono, Refdinal, Irzal, Nofri |WATER PRESSURE AND DIFFERENCE WEIGHT TYPE
Helmi WASTE WATER
Eivia Eliza. Hamdani. Rahmat GROUP INVESTIGATION (GI) LEARNING MODEL ON THE
90 | itioat it At pant SUBJECT OF UNDERSTANDING THE BASIC
yat, »ran) ELECTRONICS
Dickv Nofriansvah. Ganefri A INTELLIGENCE-COMPUTER ASSISTED INSTRUCTION
91 Ridwﬁn yan, ! MODEL BASEDON PROJECTS AND BLENDED LEARNING
(PJ2BL) ON CRYPTOGRAPHY TECHNIQUES
Harvadi. Y Ussa Ananda. Dick A VISUAL APPROACH - SINGLE LINKAGETECHNIQUES
gp |anvadl, ' PICY IFOR CLUSTERING OF PALM SEEDS DATA
Nofriansyah
o3 M Syaifuddin, Ahmad Fitri Boy, |SECURITY OF MEDICAL RECORD WITH RIVEST SHAMIR
Ali Ikhwan ADLEMAN (RSA) METHOD
A MODEL PREVENTIVE MAINTENANCE CONTROL IN
o [Hefri Hamid, Nizwardi Jalinus, | THE MACHINE TURNING AT WORKSHOP THE FACULTY
Syahril, Ambiyar, Febri Prasetya  |OF ENGINEERING OF THE STATE UNIVERSITY IN
PADANG
DESIGN OF ANDROID BASED INTERACTIVE BOOK IN
95 |Yadi, Efan, Sigit Candra Setya  |[INTEGRATED ISLAMIC ELEMENTATY SCHOOL OF LAN
TABUR PAGARALAM CITY
DECISION SUPPORT SYSTEM FOR RECOMENDATION
96 |Khairul, Rahmad Budi Utomo CERTIFICATION TEACHER ON VOCATIONAL HIGH
SCHOOL
GAME BASED LEARNING TO IMPROVMENT TEACHERS
97 |Suherman

KNOWLEDGE FOR TEACHING STRATEGY IN THE CLASS




EFFECT OF PROJECT BASED LEARNING MODEL IN

98 |Erwinsyah Simanungkalit IMPROVING STUDENT LEARNING RESULT
PRODUCT DESIGN INTERACTIVE MULTIMEDIA BASED
00 |ismacl. Rian Farta Wiiava LEARNING FOR THE INTRODUCTION OF COLORS,
! Jay LETTERS, NUMBERS, SHAPES, PUZZLE AND QUIS
GAMES
Solly Aryza, Hermansyah, A NOVELTY OF QUALITY FERTILIZER DRYER BASED ON
100 |Muhammad Irwanto, Zulkarnain SOLAR CELL AND ANN
Lubis, Ali Ikhwan
. . SIMULATION OF MERCURY TRANSPORT FROM GOLD
101 | Yaumal Arbi, Eka R. Aidha MINING ACTIVITIES IN PELAWAN RIVER, SAROLANGUN
Dedi Yulhendra. Yoszi Mingsi | THE MODELING OF MASSIVE LIMESTONE USING
102 [0 ! g INDICATOR KRIGING METHOD (CASE STUDIES OF
P MASSIVE LIMESTONE IN PT SINAR ASIA FORTUNA)
DEVELOPMENT OF MEDIA TRAINER MOTOR CONTROL
Log |AAswardi, Oriza Chandra, Hendri, ~|FAULT SIMULATION FOR ELECTROMAGNETIC
Ali Akmal Zoni CONTROL SYSTEM
COURSE AT SMK NEGERI 1 PADANG
Murad. Raimon Kooa. Ded APPLICATION OF WORK-BASED LEARNING
104 [ pa, Ledy SPSGBLASTING TECHNIQUE, MINING AT ENGINEERING
PROGRAM
DIFFERENCES IN LEARNING OUTCOMES IN THE
105 |Edidas, Dedy Irfan PRACTICE OF MICROCONTROLLER SYSTEM USING
MCS51 MICROCONTROLLER TRAINER KIT
106 |Hanne Aulia, Riki Mukhaiyar A NEW DESIGN OF HANDLESS STIRRED DEVICE
THE READINESS OF STUDENT TO ENTREPRENEUR
107 |Erawati THROUGH INCORPORATION OF THE PILOT PROJECT
PRACTICE
ndra Witava. 157 Mouludi. Fangy |'NFORMATION SYSTEM AND REPORT VALUE
108 |Neta YaJS “{] o Satris A Y IPROCESSING BASED MICROSOFT VISUAL BASIC 6.0 ON
Mot ! SENIOR HIGH SCHOOL (CASE STUDY AT SMAN 12
PADANG)
DESIGN OF SIMULATOR FOR REPLACEMENT
109 |Irwan Yusti, Ganefri, Ridwan OFTOOLSPRACTICE DIGITAL ENGINEERING IN THE
VOCATIONAL SCHOOL
IMPLEMENTATION OF MOBILE LEARNING
110 Faiza Rini, Nizwardi Jalinus, MANAGEMENT SYSTEM (M-LMS) TO IMPROVE THE
Fahmi Rizal EFFECTIVENESS OF STUDENT’S LEARNING
ENGAGEMENT
Eddis Svahoutra Pane. Kori DOMESTIC EMPLOYMENT PROCESSING SYSTEM ON
EEN Onz P ' WORKING PROTECTION AND TRANSMIGRATION USING
y GEOGRAPHIC INFORMATION SYSTEM (GIS)
112 [Netty Juliana DEVELOPMENT OF MALAY FRUIT ORNAMENT
113 |OKtaviani, An Arizal, Nadra ANALYSIS OF APPROPRIATE PEDESTRIAN CROSSING

Mutiara Sari

FASILITIES




THE POTENTIAL OF RENEWABLE ENERGY

114 |Rahmaniar, Agus Junaidi (STUDY CASE IN TOMUAN HOLBUNG VILLAGE,
ASAHAN REGENCY OF SUMATERA UTARA PROVINCE)
lia Darmana. Nizwardi Jalinus IDENTIFICATION OF TECHNICAL PROGRAM TEST
115 éanefri ' ' PROGRAMS ELECTRICITY CONSTRUCTION SERVICES
BUSINESS
116 Rusli Saputra, Sophan Sophian, MULTIMEDIA INTERACTIVE IN WEB PROGRAMMING
Delia Putri SUBJECTS
COMPANY PROFITABILITY ANALYSIS BEFORE AND
117 Youmil Abrian, Kasmita, Putri AFTER CORPORATE REBRANDING
Rahma Mulia (Case study in Kyriad Bumiminang Hotel July — December 2015
and July — December 2016 period)
yuwalitas Gusmareta. Fahmi Rizal INFLUENCE THE LEARNING STRATEGY AND ENTRY
118 Nurhasan Svah ' "IBEHAVIOR TO YIELD LEARNING BUILDING
y CONSTRUCTION AND DRAWING 1 OF STUDENT
119 |Leni Marlina. Aswandi LEARNING BROADCAST VIDEO SYSTEM WITH H264
' VIDEO ENCODING RASPBERRY PI
121 |Rice Novita MEASUREMENT SYSTEM MAJORS OF TALENT INTEREST
AND CAREER STUDENT USING CERTAINTY FACTOR
199 Resmi Darni, Z. Mawardi Effendi [EXPERT MODEL SYSTEM ON ENTREPRENEURSHIP
and Selamat Triono PERSONALITY
Adree Octova, Ansosry, Y0szi THE PROSPECT OF OFFSHORE IRON SAND IN TIRAM
123 |Mingsi Anaperta, Indah Elok BEACH PADANG PARIAMAN REGENCY WEST
Mukhlisah SUMATERA
COLLABORATIVE PROJECT-BASED LEARNING: AN
124 Arwizet K, Nizwardi Jalinus, INSTRUCTIONAL DESIGN MODEL IN
Krismadinata THERMODYNAMICS ON TECHNICAL VOCATIONAL
EDUCATION AND TRAINING (TVET)
IMPROVING THE ESP STUDENTS’ VOCABULARY BY
125 |E1da Martha Suri USING PICTURES IN CIVIL ENGINEERING STUDY
PROGRAM AT FIRST SEMESTER OF EKASAKT]I
UNIVERSITY PADANG
Gunawan Ali Kasman Rukun TRAINING MODEL-BASED KNOWLEDGE MANAGEMENT
126 Svahril ' ' SYSTEM FOR VOCATIONAL HIGH SCHOOL TEACHERS
y SKILLS ENGINEERING COMPUTER NETWORK
INTERACTIVE VIDEO MEDIA WITH THE APPLICATION
127 |Dina Ampera, Asrah Rezki Fauzani |OF GROUP LEARNING STRATEGY
IN THE FACIAL SKIN CARE COURSE
TOOLS DEVELOPMENT ON ENERGY-EFFICIENT
128 |Kemala Jeumpa BUILDING INNOVATIONS USING ROOT CAUSE
ANALYSIS
Kinanti Wiiava. Daniel Irvansius IMPACT OF THE TWI LEARNING MODEL IN
109 |INANt Wljaya, Laniet Ivansitls |y g ARNING STONE AND CONCRETE CONSTRUCTIONS

Tampubolon

ON VOCATIONAL EDUCATION




Reno Yelfi, Mukhayar, Nizwardi

NEED ANALYSIS ON INDUSTRY REGARDING

I I QUALIFICATION OF GRADUATES DIPLOMA I
’ CULINARY
MATERIAL SELECTION ANALYSIS AND MAGNET
131 [Sepannur Bandri, M. Aldi Tio SKEWING TO REDUCE COGGING TORQUE IN
PERMANENT MAGNET GENERATOR
COMPARISON OF DECISION TREE ALGORITHM METHOD
132 |sri Restu Ninasin (C4.5) AND NAIVE BAYES TO IDENTIFY STUDENT
g LEARNING RESULTS WITH COOPERATIVE LEARNING
MODEL
. o ONLINE ASSESSMENT TOOLS FOR 2013 CURRICULUM
133 |Suartin, Hambali, Oriza Chandra BASE ON INFORMATION TECHNOLOGY
DEVELOPING SOFT SKILLS LEARNING MODEL
134 [Suryo Hartanto FOR MECHANICAL ENGINEERING STUDENTS OF
VOCATIONAL HIGH SCHOOL
Al lkhwian. YasminMohd Yacop. | CEUSTER ANALYSIS DISTANCE INTER DISTRICT USING
135 [ '” A""a”' asminiviond Yacob, g NGLE LINKAGE METHOD FOR DETERMINATION OF
Olly Aryza MPLIK CAR OPERATION ZONE IN MEDAN CITY
Delsina Faiza. Thamrin. Ahmaddul |ELECTRONIC COMPONENT TESTER AS A LEARNING
136 | iodh. Yonaki Sabtra MEDIA FOR CLASS X STUDENTS AUDIO VIDEO
» YONGKI >ap ENGINEERING SMKN 1 SUMBAR
137 | Yocky Syaida Adha Putra, Tengku [SOIL STABILITY USING CEMENT PCC IN LUBUK
Ahmad Fauzan Syah MINTURUN PADANG, INDONESIA
Suparno. Bulkia Rahim. Zomm LEARNING RESPONSE OF JOURNEY LEARNING
138 Arﬁanda’Putra “unil Adi Jasi’nan COOPERATIV LEARNING AND LEARNING MODULE IN
' ' EDUCATION MEDIA LEVEL
RESOURCE SHARING-BLENDED PROJECT BASED
139 |Wahyudi LEARNING (RS-BPBL®©) MODEL DEVELOPMENT IN
VOCATIONAL HIGH SCHOOL
140 Ansosry, Adree Octova, Dedi STUDY MODELING MANAGEMENT OF MINING IN
Yulhendra DISTRICT SOLOK SUMATERA BARAT
141 Eko Hariyanto, Solly Ariza Lubis, [THE DESIGNING OF THE PROTOTYPE OF THE AIR
Zulham Sitorus, M. Igbal QUALITY MEASURING HELMET
142 |Etfizon. Svamsuarnis. Oriza Candra| THE EFFECT OF STRATEGY OF TRAINING MODELS IN
oY ’ LEARNING ELECTRICAL INSTALLATION
SOFTWARE DEVELOPMENT OF CONCENTRATION
143 |Elin Haerani SELECTION WITH INTEREST TEST BASED ON
INTELLIGENT SYSTEM
BASED INSTRUCTION (PBI) MODEL ON ENERGY
144 |Estuhono RESOURCE MATERIAL
INTEGRATED TO ENERGY SAVING CHARACTER
. . |FuzzY LOGIC BASED CONTROLLER FOR BUCK
145 |Habibullah, Irma Husnaini, Asnil CONVERTER
STRATEGY, THE EFFECTIVENESS OF THE
146 (1di Jang Cik IMPLEMENTATION E-LEARNING PROCESS IN SUPPORT

LEARNING




ART EDUCATION THROUGH FREE EXPRESSION
APPRECIES, DISCIPLINE SCIENCE, AND

147 |Indra Irawan MULTICULTURAL AS EFFORTS TO IMPROVE STUDENT
CREATIVITY
148 |Muharika Dewi DEVELOPMENT OF NET ENTREPRENEURSHIP LEARNING
MODEL FOR UNIVERSITAS NEGERI PADANG
149 Mukhidin, Tuti Suartini, Bachtiar, [IMPLEMENTATION OF MODEL-BASED LEARNING
Aan Sukandar ISO/IEC 17025 IN VOCATIONAL HIGH SCHOOL
Mulianti. Ambivar. Generousdi MEASUREMENT MODEL OF CONTRIBUTED FACTOR
150 and Rodésri Mu?/ a(,ji AND INDICATOR TOWARDS VOCATIONAL EDUCATION
y PRODUCTIVITY
151 Mulianti, Suhendrik Hanwar, MODELING FACTORS AFFECTING THE POLYTECHNIC
Generousdi and Budi Syahri GRADUATE COMPETENCE
Indra Wahvu. Eahmi Rizal. Riial THE INFLUENCE OF USING ANIMATION MEDIA AND
152 Abdullah Yo R LEARNING MOTIVATION TOWARD LEARNING RESULT
OF AUTOMOTIVE STUDENTS IN SMK N 2 PAYAKUMBUH
ROLE REINFORCEMENT OF LPTK PTK IN IMPROVING
153 [Ungsi A.O.Marmai VOCATIONAL TEACHERS’ QUALITY IN INDONESIA AT
SMK N 5 PADANG
BUILD AND DESIGN OF BUSINESS INTELLIGENCE
154 |Yaslinda Lizar, Asriwan Guci UNIVERSITY SYSTEM AS DECISION SUPPORT
ACADEMIC
Wakhinuddin S. Bahrul Amin DEVELOPMENT ASSESSMENT MODEL TO HIGH ORDER
155 Waskito ’ ’ THINKING SKILL ORIENTATE FOR EVALUATION
STUDENT COMPETENCY
Romel. Hefri. Svahrul. Arwizet INFLUENCE OF PRELIMINARY TREATMENT ON MAKING
156 S ahrii el ' ' COCONUT FIBER PARTICLE BOARD TO BENDING
y STRENGTH AND IMPACT
157 |sanusi. Nandar Cundara C DEVELOPMENT OF INDUSTRIAL STATISTICS MODULE
' USING PROJECT - BASED LEARNING (PjBL) APPROACH
Rusnardi Rahmat Putra, Junji PREDICTED vulnerability Assessment of non Engineered houses
158 KIYONO and Aiko FURUKAWA based on _damage datg of the 2009 padang EARTHQUAKE IN
Padang city, indonesia
DEVELOMPENT OF WEB-BASED DECISION SUPPORT
150 Titi Sriwahyuni, Dedi Irfan, Ika SYSTEM FOR SCHOLARSHIP RECIPIENTS SELECTION
Pharma Dewi dan Hanny Maharani |USING ANALYTICAL HIERARCHY PROCESS (AHP)
METHOD
160 Nelvi Erizon, Irzal, Jasman, Bulkia [THE DEVELOPMENT OF WIND SAVONIUS WIND BLADE
Rahim, Junil Adri SYSTEM AS A ELECTRICAL GENERATOR EQUIPMENT
THE EFFECT OF ISLAMIC WORK ETHICS AND SPRITUAL
161 |Eka Mariyanti, Rasidah Nasrah LEADERSHIP ON EMPLOYEE’S COMMITMEN IN
PADANG SHARIA HOTELS
162 Yeka Hendriyani, Nurindah THE DEVELOPMENT OF OBJECT ORIENTED

Dwiyani and Vera Irma Delianti

PROGRAMMING JOBSHEET USING ADDIE MODEL




Riki Adriadi, Ganefri and Fahmi

EMPLOYEE PRODUCTIVITY IN TWO CROSS CULTURES

163 1 rizal BASED ENTREPRENEURSHIP
Sri Wahyuni, Kana Saputra THE IMPLEMENTATION OF DECISION TREE ALGORITHM
164 |Saragih, Mochammad Iswan C4.5 USING RAPIDMINER IN ANALYZING DROPOUT
Perangin-Angin STUDENTS
Tyas Asih Surya Mentari, Murni | PEVELOPMENTAL OF MEDIA LEARNING BASED ON
165 / : ! TUTORIAL VIDEO AT CHARACTER MAKE UP SUBJECT
Astuti, and Linda Rosalina
IN SMKN 6
166 Wenny Marthiana, Suryadimal, THE APPLICATION OF SIMPLE STRAIN GAUGE
Edi Septe, Duskiardi, Andika  |DYNAMOMETER IN LEARNING STYLE CUTTING LATHE
MODEL OF DESIGN DESIGN OF ACULTURATIVE
167 |Yuliarma SULAMAN MINANGKABAU IN LEARNING DESIGN
VARIOUS DESIGN
16g |Wakhinuddin S, Donny Fernandez, | jq o e ARBOX VIAR ON FISHING SHIPS
Andrizal, M Nasir, Rifdarmon
Mulya Gusman, Totoh Andayono, |1T1E EFFECT OF TOTAL RESISTANCE AND SPEED TO
169 | e vt Adree ot [FUEL CONSUMPTION OF DUMP TRUCK HD 465-7 IN
! COAL MINING
. _|[SMART CLASSROM DESIGNS IN THE SMART
170 |Yasdinul Huda, B Herawan Hayadi EDUCATIONAL ENVIRONMENT
171 Lusmita Weriza PATIENT INFORMATION SYSTEM DESIGN ON
MATERNITY HOSPITAL RESTU IBU PADANG
Rasinov Chandra, Mawardi, Anggi |AUTOMOTIVE DEPARTMENT STUDENT PERCEPTION ON
172 | ionto, Reza Rehmadani LECTURER COMPETENCIES, LEARNING FACILITIES,
! AND LEARNING MEDIA TO LEARNING ACTIVITIES
173 |Edidas dan Legiman Slamet CREATE A MICROCONTROLLER TRAINER KIT ON
MICROCONTROLLER SYSTEM COURSE
174 |Edidas, Legiman Slamet dan MICROCONTROLLER SKILL TRAINING FOR SMKN 2
lImiyati Rahmy Jasril PAYAKUMBUH AND SMKN 1 SUNGAI RUMBAI
OPTIMIZATION OF EXTERNAL LIGHTNING PROTECTION
175 |Litiana. Afriani. Anwardi SYSTEM DESIGN IN BUILDING CENTER FOR
’ ' INFORMATION TECHNOLOGY AND DATA BASE (PTIPD)
UIN SUSKA RIAU
Safrian Aswatl, Saleh Malawat, |50 o\ AL MANAGEMENT IN INFORMATION SYSTEMS
176 |Suhendra, Iskandar, Yessica

Siagian, Arridha Zikra Syah

APPLICATIONS WITH TOGAF FRAMEWORK




4™ International Conference on Technical and Vocation Education and Training
Padang : November 9-11, 2017

DEVELOPMENT OF EMPLOYEE INFORMATION SYSTEM
-BASED WEB IN MAN 1 PADANG

Asrul Huda!, Rendy Harisca?
L2Faculty of Engineering, Universitas Negeri Padang, Indonesia

ABSTRACT: Information Systems have a role as a tool to manage service in organization to be more accurate,
effective and efficient. In MAN 1 Padang chief of TU still difficult to manage employee data because there is no
database management that can store, process, and maintain integrity of employee data. To improve service in
MAN 1 Padang needed employee Information System-based web that is able to manage employee services, start
from employee data input process, employee leave process, employee mutation process and employee retirement
process are mutually integrated as a whole. This design implemented by PHP programming language with
MySQL database and Codelgniter framework. In system design involved Use Case diagrams, Activity diagrams,
Context Diagrams, flow map, Normalization and Entity Relationship Diagram. This system involves 3 users
namely: Employee, Admin (administrator), and Principal. The three levels that registered have a private account
to enter into system that is username and password for the admin and principal while the employee enters used
NIP and Password with MD5 encryption. Employee information system produced applications -based web that
can help Administrative Officers in improving the effectiveness and efficiency in the implementation of
employee management activities as well as displaying actual information in the form of employee data reports,

employee retirement information, history of employee mutation and employee leave history.

Keywords: Employee Information System, PHP, MySQL database, Codelgniter framework.

1. INTRODUCTION

Information ~ technology  and computer
technology now, growing very rapidly. The needed
increasingly demand by all of society, both ordinary
people and intellectuals people. This is related with
activities that are often done by human who usually
done manually and traditionally, now will be more
quickly and precisely if do with help with machines
that is computer technology.

Development of information technology has
generated many systems and applications that are
very useful. One of them is the internet. The popular
Internet is often referred as web or often also called
software based-web that has grown rapidly in terms
of use, size, language used and complexity. Web
applications were originally just static sites but now
many dynamic and interactive that used in
information systems and telecommunications.

Advances in information technology and
computer technology have resulted in the growing
understanding of the importance of technology
aspects in a company, agency, or organization. So in
today's information technology has also been widely
used by companies, educational institutions and
organizations for media publications.

Development of communication technology is a
base of the development in an information system.
The information system implies an organized data
collection and with usage arrangements that include
more than just a presentation. The information
system is an integrated system capable in providing
useful information for the users.

The use of information systems in help
organizational performance is increasingly needed.

Supported by the sophistication of information
technology, has enabled the development of an
increasingly reliable information system.
Information Systems is one of the most important
resources in modern management. Many strategic
decisions depend on information.

Structuring information that is done by regularly,
clearly, precisely and quickly and can be presented
in a report definitely supports the smooth operation
of the organization and make a decision appropriate.

Administrative Section (TU) in the school has
task to carry out of employee administration
including processing mutation process, leave, and
employee retirement. MAN 1 Padang applied a
manual system in providing information services for
user needs, so it is less able to answer the challenges
of the times and seem left behind from modernity.
Based on the observations results and based on
interviews conducted with leader of TU MAN 1
Padang that the school is unavailable an information
system that can be accessed anywhere and anytime
such as employee information system. Manual
system is no longer relevant to MAN 1 Padang is
more growing and with the number of employees
who continue to increase. This manual system has
many disadvantages: used of time
longer, the manpower that much, the cost required is
very large as well
more risk to error. The school administration
management personnel such as employee data,
leave, mutation, and retirement in MAN 1 Padang
not yet use the database as a storage medium
employee data, it can be seen in presenting the
report used computerization is limited to typing all
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data that has been prepared before by using the
application Ms . Word and Ms. Excel, so that in
producing all the right reports relatively longer and
less complete in report resulting then slow
information received by employees from the
administration MAN 1 Padang.

It needs an employee data processing concept
with employee data processing features, retirement
data, mutations, leave and reports provided
according to the administrative requirements of
MAN 1 Padang in form website.

System design in this application used UML
modeling (Unified Modeling Language) which
consists are Use Case Diagram, Context Diagram
and Activity Diagram.

According Leman (1998: 3) information system
is "A system made by humans consisting
components within the organization to achieve a
goal that is presenting information™.

Based on Kadir (2013: 71) an information
system there are components such as: "Hardware
includes physical devices such as computers and
printers then Software or program that set of
instructions that allow by hardware to be able
process of data , the third is a procedure is set of
rules that used to realize data processing and
generation of desired output, then the fourth is the
person is all the parties responsible in the
development of information systems, processing,
and use the information of system output and the
fifth is the database is set of tables, relationships,
and others related to data irregularities, and the last
computer network and data communications is a
system that allows connections to resources that
used together or accessed by a number of users”.

According Kadir (2013: 4) the main capabilities
of information systems are as follows: "Implement
numerical computation, large volume and with high
speed, and provide communication within
organizations or inter-organizations are cheap,
accurate and fast, storing information in a very large
amount small, accessible space allows quick access
to information around the world, improves the
effectiveness and efficiency of people working in
groups in a place, presents clear information that
inspires the human mind, automates semi-automated
business processes and tasks that are done manually
and speed up typing and editing and then financing
are more cheaper than manual .

The last Rosa opinion (2011: 118) about UML:
"UML is a visual language for modeling and
communication of a system by using diagrams and
supporting texts". UML only works for modeling.
So UML wusage is not limited to certain
methodologies, although in reality UML mostly used
in oriented object methodology "

2. METHOD DESIGN
System design in this application used UML
modeling (Unified Modeling Language) which

consists of Use Case Diagram, Context Diagram and
Activity Diagram.
2.1. Analysis of Current System

The following document flow diagrams define
the relationships between parts (process actors),
processes (manual) and data flows (in the form of
output and input documents). The flow of
documents in running system can be described with
the system flow map as shown in the picture below:

FLOWMAP YANG SEDANG BERIALAN

KEPALA SEKOLAH

TATA USAHA PEGAWAI

Figure 1. Current System

Figure 1 describes the running process, where in
process uses manual way.

2.1. Analysis to be developed

a. User Analysis
Users are actors who will play a role in
the system. In this system the users
involved are employees, admin /
administration, and principal. Here are the
details of the task or thing that users can do

in the system:

1) Employee
In this system, employees have the
right to apply for leave, mutation and
retirement, including the number of
teaching hours and duties of education
and see the history of the leave,

retirement reports and mutation
reports.

2) Admin / Administration
In  this system, the admin /

administration is positioned as a
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system manager and granted full

system access rights to:

a) Checking employee data.

b) Keep employee data.

¢) Acc Format employee data.

d) Check employee data and check
completeness, leave application,
retirement and mutation.

e) Save, SK Request for leave, SK
retirement and SK Mutation.

3) Principal

The Principal is a leader in a school,

who is in charge of:

a) Acc Format employee data after
Acc by administrator.

b) Sign the data completion of the
application for leave, retirement
and mutations that have been
examined by administration, have
access rights to add admin on the
system.

b. Process Analysis

Employee information system at MAN 1 Padang
makes the process of storing employee data which
will then be stored in employees’ database. In
employee information systems at MAN 1 Padang in
addition to the process of data collection of new
employees, there is also the process of application
for leave, employee mutations and retirement.

c. System Design

Here's the proposed flow map:

FLOWMAP YANG AKAN DIKEMBANGKAN

KEPALA SEKOLAH TATA USAHA PEGAWAI

Figure 2. System flow map that proposed

The new system to be built is not much different
with old system, the difference only from a manual
system and does not have a database in the end in
this new system to be computerized and has a
database for data that can be stored neatly and to
facilitate in input data process employees and other
processes associated with employee data.

d. Hardware Requirements Analysis
1) Processor Intel Atom or above

version
2) RAM : 1GB or more
3) Hard disk : 40 GB or more
e. Software Requirements Analysis
Software Function
Windows 7, 8 Computer operation
and 10 system
Atom Text Editor
Mozilla Firefox/Google Web browser
Chrome
XAMPP Web server
MariaDB Database server
Codelgniter Framework PHP
Materialize Framework CSS

f.  System planning

System design for illustrate, plan, and make
sketches or arrangement of some separate elements
into one unified whole and functioning. System
design is the result of transformation from analysis
into design that will be implemented.

1) Context Diagram

Context diagram is the highest level in the data
flow diagram and only load the process, showing the
system as a whole. Context diagram shows the
relationship and boundary between system with
external entity.

PEGAWAI

- Informasi riwayat cuti
- Informasi riwayat mutasi
- Informasi riwayat pensiun

- Data permohonan cuti
- Data permohonan mutasi
- Data permohonan pensiun

SISTEM INFORMAS| KEPEGAWAIAN [

MAN 1PADANG TATA USAHA

e

- Data pegawai
- Data permohonan cuti

- Data permohonan mutasi
- Data permohonan pensiun

& J

- Menambah admin
- Informasi pegawai

- Informasi permohonan cuti

- Informasi permohonan mutasi
- Informasi permohonan pensiun

KEPALA SEKOLAH

Figure 3. Context Diagram
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In the context diagram above seen, admin /
administration have full access rights in system.
Where admin / administration has task management
system, then Principal look out that report based on
information input by admin / administration and also
duty add admin and have duty for input the data
needed for process required.

2) Use CaseDiagram

Use Case diagram is a scenario of the interaction
between users with the system. A use case diagram
illustrates the relationship between actors and
activities that can be performed in the application.
The following is the use case design diagram
Employee Informatiorl 'S}/'s'Eelm MAN 1 Padang:

Tata Ussha

Kepala Sekolah

Figure 4. Use Case Diagram

Figure 4 shown that each actor has different
levels, admin / administration has task to manage the
system, then the principal reviewed reports based on
the information infected by the admin /
administration and also in charge of adding admin
and have duties to input the data needed for the

required process.

3. DESIGN RESULTS

Implementation is a process that interpreted the
design results into a software form as a whole. The
implementation of the interface is to interpret the
layout that has been made on the interface design
into the form of the system interface display intact.
Implementation this system interface applied to
determine the system has been designed run properly
in accordance with design that has been designed
previously.

3.1. Home Page

Home page is the first page when the user open
the website employee information system http: //
localhost / employee /. Display the home page
shown in the picture below:

MAN 1 Padang (@8

Figure~6. Hbme E?Zg?
3.2 Employee page
a. Employee Login page
Login page is the page where the

employee login. The appearance of the
employee login page is as follows:

MAN 1 Padang

Akses Kepegawalan

Figure 7. Login page

b. Employee Home Page

The main home page is the main page after
employee login account. The main employee
page shown in the picture below:

A UPORAN  ABOUT

MAN 1 Padang (%

Figure 8. Home Employee

c. Input Form Page

Input Form Page is a page where employees
input the data required in manage of leave,
mutations and retirement. Here is an example one of
the input leave form, input form like shown in the
picture below:

Form Pengajuan Surat Cuti
Kepegawaian MAN 1 Padang

CUTI TANUNAN, CCUTIBESAR  CUTIALASANPENTING  CUTIBERSALIN  CUTI KARINA SAKIT

Figure 9. Leave Input Form
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d. Status page

Status page is page to see the process
submission of leave, mutation and retirement
submitted by the employee after filling in the
necessary data contained in the input form. In
this page employee can see the submission is
being processed acc by administration after it
that acc by principal and then the employee gets
notice on the status page, that the submission
has been acc by the administration and
principal. Here is an example one of status page
view the leave status page as shown in the
image below:

e. Teaching History Page

Teaching history page is a page where
employees can see the history of the teaching
hours that input by employees at MAN 1
Padang. In this page employees also add
teaching history data as specified in each
semester and academic year, the added data
includes the school year, semester, level, subject
and number of teaching hours. The history of
teaching page views is as follows:

R LAPORAN  ASOUT  PROFL SENGLAH

MAN 1 Padang (@lf

Moo Tinghat Ma Peliarsn am

Figure 11. Teaching History

f.  Task of Educational Force Page.

Task educational force page is history
page the educational employee where
employees can seen history of  tasks
employee that inputted by structural
employee in MAN 1 Padang. In this page
employees can add task data accordance
that decided in each semester and academic
year, the added data include year of
teaching, semester, and task of educational
force. The history of teaching page views is
as follows:

MAN 1 Padang (§%

Tahun Ajaran 2016/2017

.
.

g.

3.3.

Figure 12. Task of Educational Force Page.

Report page

Report page is a page where employees
can see history of leave, mutations and
retirement filed by all employees at MAN 1
Padang. In this page employees can search
other employee names about leave,
retirement and mutations and then
employees also can print report as needed.
Here is an example one of page views
report, this report about leave page as
shown in the picture below:

Laporan Cuti Pegawai

<
E

Figure 13. Leave Report
Admin page
Admin page is a page where admin have
rights access to look out and print all
employee data, process submission of
leave, mutation and retirement, printed SK
of leave, mutation and retirement required
by employee, and can look out and print
report history of leave, mutation and
retirement. On the administrator page there
are 2 admin levels: administrative as main
admin and principal.
a. Admin Login Page

Login page is main page when
admin opens website. In order to enter
the next menu page admin must enter
a username and password.
Implementation of admin login page is
as follows:

MAN 1 Padang

Admin Area

Figure 14. Admin Login
b. Admin Home
Administrator's home page is the first
page that appears when login in admin page.
The main administrator page views are as
follows:
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Figure 15. Admin Home Page

c. Master Data Menu

Employee master data page displays
Employee MAN 1 Padang data and there is
sub-menu click to add data if admin wants to
add Employee data, and there is a useful
action button to view details, edit and delete
data, and there is a menu to print entire
employees data. Employee data are
separated based on employee type that is
Structural and Functional employees. Here
is an example one of the master data display,
which is master data of structural employees
such as show in the picture below:

=T ] =)

uuuuu o
- I
~
[ o= ]
-
-

Figure 16. Structural Employee Data Display
d. Process Menu
In display below is that display
from page of leave process, process of
leave is a process to find out data entered
by employee has been approved by

administration and principal.

o
Figure 17. Display Page of Employee Leave Data

e. Report Menu
Menu page of Employee report
contains a page listing the structural and
functional employee list report of MAN 1
Padang applying for leave. Here is an
example one of the report menu leave
report as shown in the picture below:

MAN 1 Padang %

Tongasl Dapkan

Figure 18. Display of Employee Leave Report Page

f.  Account Menu

Account menu page is page that appears
when the admin wants to change the password
and exit from system. Page display to change
the password as follows:

Ubah Password Admin

BATAL UBAH PASSWORD

Figure 19. Display In Change Admin Password

4. DISCUSSION

The process flow of the system has been
designed in accordance with analysis that has been
apply primarily in employee administration process
in MAN 1 Padang in integrated and systematic
through employee information system .

Functionality system has been running smoothly
without any technical errors that caused tendency
system or process failure to handled user requests
and needs. Interaction between users, admin,
principal and employees with system running
properly. The main features for data processing
employees, number of teaching hour’s data, data of
educationally tasks, retirement data, mutations, leave
and reports provided according needs of employee
administration MAN 1 Padang in websites form.

User design interface in employee information
system developed to friendly for wusers and
responsive web in order to adapt to various platform
sizes. The display is also designed to be informative
for users and offers a complete information
requirement.

According to Leman (1998: 3) information
system is "A system made by humans consisting of
components within organization to achieve a goal
that is presenting information".

5. CONCLUSION
Based on the results of design and
discussion, concluded as follows:
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With implement of computerized systems
in manage employee data with databases
that created by used MySQL can applied
quickly so that errors in entering and
calculating data relatively can be avoid.
Then efficiency of time in progress and
completion of a report will be better.

The results from made this employee
information system can support the smooth
implementation and function in field
employee administration that effectively
and efficient, such as administration in
processing employees data, submission of
leave, mutation and retirement.

Improving services and need in employee
information more accurate and relevant.
Employee Information Systems has been
successfully designed used PHP
programming language, Codeigniter
Framework, software development code
generator or editor used Atom, MySQL /
MariaDB as DBMS for database,
materialize.css to design and Xampp as
servernya
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ABSTRACT: In general, termites are one of insects playing important role in ecosystem of tropical rain forests.
On the other hand, some species of termites have been reported to causing serious economic loss. Moreover, lack
of information on their biology and technology of termite control have highly contributed in termite problem to
buildings and houses in Banda Aceh. Termites were collected in four sub-districts of Banda Aceh city, namely
Syiah Kuala, Kuta Alam, Banda Raya and Ulee Kareng. Termites were identified by using morphological and
anatomical characters of soldier and workers castes. Result showed that these two species were found as two
dominant termites in causing bad damages on buildings and houses around Banda Aceh, Lack of knowledge of
termite control methods, low quality on timber usage, and sanitation surrounding constructions have been found
as significant problems for increasing termite attacks on the buildings and houses at Banda Aceh.

INTRODUCTION

Termites are the most important
arthropoda in the process of
decomposing organic matter in lowland
forest ecosystems [1,2]. These insects provide
a very rapid response to the destruction of habitats
in tropical rain forests, especially logging followed
by opening canopies of the trees [1]. Currently,
there are more than 2,800 specimens and 281
genera termites have been identified worldwide that
are divided into seven families (Mastotermitidae,
Serritermitidae, Kalotermitidae, Rhinotermitidae,
Termopsidae, Hodotermitidae dan Termitidae) [17].
The last five families are found in the
Oriental Region [18], whereas in Indo-
Malayan there are only three families
identified (Kalotermitidae, Rhinotermitidae dan
Termitidae) [4,5,6].

Termites have been known as the major destructive
pests in the tropics, subtropics and temperata, but
data on the damage caused by termites are still very
few available [7]. The intensity of the attack and the
extent of damage vary in some cities in Indonesia.
The percentage of termite attack against various
buildings in Jakarta, Surabaya, and Bandung is very
high (77-90%) [8]. Coptotermes is the genus
causing the greatest harm in infecting buildings
around the world, followed by Odontotermes,

Microcerotermes, Reticulitermes, and Heterotermes

[7].

The economic loss due to termite attack against
the building on Batam Island reaches Rp 50
billion, with an average loss of each house was up
to three million rupiah [8]. The economic loss due
to termite attack against the building was
calculated for about 250 billion in Indonesia [9].

The geographic condition of Banda Aceh, which is
located 1 to 5 meters above sea level, is an ideal
location for the development and spreading of
termites. Knowledge of termite deterrence
prevention and the overcoming destruction
technology, number of species and patterns of
termite spreading of the building destroyer, and the
magnitude of economic losses that have not been
revealed due to attack of various types of termites
that attack buildings in Banda Aceh City. In
addition, the most fundamental step in termite
control technology is the availability of data on the
taxonomy and ecology of various types of termites
that attack buildings in Banda Aceh City are
mandatory.

METHODS
Field Survey

Data collecting of termites was conducted by
purposive sampling method [18] by selecting
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three sub-districts from nine sub-districts in Kota
Banda Aceh. Every building and houses found in
signs of termite attack is carefully examined. The
termites were collected into ethanol 70%. The
colonies are documented, the primary data were
recorded manually and digitally. The
morphology, condition, and location of each
attacked object are also recorded. All termites
(reproductive, worker, soldier and laron) are
collected in each colony. Some secondary data
covering behavior, physical and biological
properties are also documented.

Laboratory works

Heads, bodies and pronotum of each type of
soldier are documented with a digital microscope
(KEYENCE HF VH-8000). Mandible, labrum and
antennae from worker caste dissected and made
preparations with Euparal 3C 239 (Waldeck
GmbH & Co. KG). After that, all photos are
documented by using Digital camera Nikon
Coopix 3340 which is connected with Nikon
Eclipse E600. Multi-focused montage images for
each termite member portion of the termite are
processed with Helicon Focus 4.03 Pro. Then,
each photo was edited with Adobe Photoshop
CS6-Ext. The termite morphology photograph
method in more detail refers to [10,11,12,13].

Identification, Terminology and Measurement
Each specimen was collected from the field and
then it was sorted by a morphological approach
(soldier and worker caste) nesting and foraging
biology, biogeographical information.
Morphological characters used in this
study refer to [5,6,11, 14,15,16]. The
measurement method for each collected-termite
type refers to [6,11,12].

RESULTS

Species of termites attack Buildings and houses
Coptotermes curvignathus (186 colonies) and C.
gestroi are the two dominant species that attack
buildings and houses in Banda Aceh. Indications of
termite infecting on buildings can be detected from
the existence of galleries built to connect between
food sources and their nest. Galleries are becoming
very important for termites because it can protect
them from predators and can maintain humidity and
temperature that is crucial for their survival.

Coptotermes is easily recognizable by behavior in
spraying sticky white liquid as a mechanism to
defend themselves from their enemies. Large in size
for soldier and workes castes makes this social
insect capable to attack building in a wider area. In
the earlier stage termites attack from inside of wood.
This strategy make their attacks undetectable untill
the buildings are in severe condition.

Some houses that are seriously attacked by termites
are among the most dangerous categories to live in.
Warehouses, garages, and bookshelves are widely
found attacking by the insects in Banda Aceh.
Termites also attacked gardening plants arround
building. Tree stumps and twigs scattered around
the building are the ideal medium for triggering the
presence of termites.

Termites generally attack houses more often where
the roofs are made of wooden material, especially
when the roof made of low quality wood. Piles of
cardboard, paper, and obsolete household furniture
were the earliest attacked objects when infecting
buildings. We also found that wood-fence, animal
wood-cages are effective medium for termites to
reach buildings. The non-uccopied houses also
became an ideal medium for termites to attack in
earlier nuptial flight, then spread to neirbouring
houses

Strategies to Prevent or Control Termites

(1) Clean environment around the building
becomes the most effective way to prevent
from termites in infecting buildings.

(2) Separation/cutting of plant or plant parts in
contact with the building/house should be
avoided to prevent the transfer of termites into
the building.

(3) Selection of wood quality that are relatively
durable or good for contruction materials can
prevent from termite,

(4) Prevention by using termiticide to the wood,
soil, floor before buildings is very effective in
preventing the spread of termites in infecting
the building,

(5) Termite disribution data in Banda Aceh is
needed before a building or house is
constructed. Due to the fact that some areas in
Banda Aceh are occopy by these two dangerous
termite species to attack building (unpublished
data)

Technology Prevention and Control of Termites
Generally, most people in Banda Aceh are limited
understand about termite in attack a building.
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People just realized when the termite attack has
reached the category of moderate or severe with
control technology that requires high cost. In some
cases we found that the cost of replacing certain
materials is cheaper when compared to termite
control costs.

CONCLUSION

1. We found two species of termites C.
curvignathus dan C. gestroi which are the most
dominat in destructing buildings and houses in
Banda Aceh.

2. Lack of public knowledge on signs of infected
buildings by termites of is major constraints in
reducing termite attack on buildings.

3. Environmental condition and sanitation around
the building is an important factor to cut off
distribution chain of termites.

4. It is needed a hazard map and termite
distribution in Banda Aceh .

5. A new technology is needed in controlling or
preventing termite attack on the building in
Banda Aceh.
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ABSTRACT: The aim of this research is to know how the use of Academic Information System in STIKes Perintis
Padang. Academic Information System is a system which is applied to analyze data and a process of academic
activity involving students, lecturers, and academic administration officer. It is a qualitative research in which the
data collection have been obtained from observational result and direct interview with the informant such as
lecturers, administration staffs, students and other related stakeholders in STIKes Perintis Padang. Moreover, the
data were analyzed by using data reduction, data presentation, and drawing conclusion or verification.

Keywords: Information System, Academic, User
1. INTRODUCTION

National education system is all educational
components which relate each other systematically to
achieve national education goal. One of the national
education goals is the availability of facilities and
infrastructure of education to support educational
process.

The use of information technology is one of
facility which is conducted to support educational
process. The advantage of applying it can be enjoyed
by lecturers, students and university management.

Information technology can be in anything
technology which is able to produce information,
including computer technology and communication
technology (Jogyanto, 2009:3). A technology
information system is basically not only about
physical form such as computer and printer but also
non physical form like software. The role of human
being is also considered as the significant factor of
this system. As Abdul Kadir (2003: 70) stated that
Primary components of technology information
system are hardware, software and brainware (human
being).

Issue or problem which mostly occurs in
interaction between human being and computer
frequently happens in term of misleading about
human perception (user) toward software. It may
impacts on the effectively and efficiently
performance which lessen and even nothing. Besides,
user also always has a difficulty in using software
since they are not familiar with that. Therefore, the
use of information in organization is hoped to be able
in solving problem and in taking decision applied on
service facility.

Supriatna dan Tjhai (2006:112) stated that in
order to make information technology can be used
effectively and give contribution toward quality of

work, member of organization must be able to
operate the technology properly. So that, it is
important for all member of organization to
understand, comprehend and predict the function of
that system. Handoko in Eko (2010:32) said that the
application of information technology system
generally might be seen from these following aspects.
They are data security system, time, accuracy,
relevancy, report  variation, and  physical
convenience.

In university environment, the operation of
information technology is usually to employ in
managing the schedule of lecture, student’s planning
of study, and result of student’s learning. The
management in academic will be effective and
efficient after being helped by information
technology in form of Academic Information System
(SIAKAD). Relevant to this, STIKes Perintis Padang
has applied Academic Information  System
(SIAKAD) to support academic activity. The
utilization of information technology in an institute is
really significant in order to make the management of
this institute runs effectively and efficiently by

conducting Academic Information System
(SIAKAD).

Some facilities are provided by SIAKAD such as
registration  information,  student’s  personal
information, schedule of lecturing, information
progress  of  student's  learning  outcomes,

recapitulation of student’s academic mark, lecturer’s
teaching task, and others statistics data. Moreover,
SIAKAD also provides printing facilities for
academic purposes.

Academic Information System (SIAKAD) is a
system of data processing to assist academic activity
process which involving students, lecturers, and
academic  administrative  officer.  Academic
Information System carry out the administrative
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process of students in doing academic administration,
in helping students- lecturers interaction which
related to learning process, in running academic
administrative process of documents and finance
which publish in the process of student’s academic
registration. ~ Academic  Information  System
(SIAKAD) is not only as source of information in
campus but also as media of communication between
lecturers and students, students and others students,
lecturers and campus stakeholders, and everyone in
the campus area.

Based on pre research on preliminary interview
with Mr. Andre Ronald (IT STIKes Perintis Padang
Coordinator) said that SIAKAD is not fully operated
well and is not effectively used by students, since
there are many students who are late in filling study
planning card (KRS). Referring to this problem,
researcher limits the case of research. The researcher
only focuses on Academic Information System based
on COBIT framework in monitor and evaluation
domain.

COBIT firstly released in 1996, however the new
version has been established recently. It is 4,1
version, the newest one, which released in 2007.
COBIT (Control Objective for Information and
RelatedTechnology) is a framework and standard of
information technology management which are a
group of measurement. It has been legalized and
approved for information technology management by
ISACA and ITGA- non profit organization which
concerns about information technology governance
(www.isaca.org).

The process of COBIT works in Control
Objectives such as monitoring the work, holding a
good planning in order to make the organizations
interact each other. Furthermore, it can help
organization or institute to build, implement, and
apply the rules by training and giving explanation to
employees or to whoever related to the work. As the
result, the work can be done very well.

COBIT Framework provides referential model
process and language which can be understood by
management officer to see and operate information
technology activities. The application of operational
model of information technology framework is first
way and very important to obtain a good
management. To manage information technology
effectively, the introducing and defining all activities
and risks related to it are needed. These activities are
divided into three steps. They are planning, building,
implementing,  supervising, and  evaluating.
Consequently, controlling is required for those
information technology processes.

In accordance to the above explanation, the
purpose of this research is to find out the utilization
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of Academic Information System (SIAKAD) in
STIKes Perintis Padang and to know the Academic
Information System management (SIAKAD) in
STIKes Perintis Padang based on COBIT framework
in monitor and evaluate domain.

The previous research which was related and
relevant to be reference for this research is about a
lecturing information system by Aditya Sita
Mahendra (2012). He concluded that lecturing
information system can assist or help Finance
Administration Bureau (BAK) to lessen and ease
them in managing lecturing data. Furthermore,
Chairil Anwar (2009) also stated in his research
about Online Academic Information System. This
online system has helped everyone such as
university's side and students to support lecturing
schedule.

2. RESEARCH METHOD

Based on the purpose of this research, the
appropriate method of this research is qualitative
research. According to Bodgan in Moleong (2005)
qualitative research is defined as a observational
process to understand social problem or human
problem relying on complete holistic picture which is
constructed by words. Further, it conveys informant
point of view in detail and is arranged in scientific
background.

The result of this qualitative research is
descriptive data in the form of written text (words) or
oral text and informant behavior as well as all things
related that issue.

The research was done in STIKes Perintis Padang
on February- April 2013. The preference of this
location can fulfill three important elements in
deciding and determining social situation research.
These three elements are the place of doing research,
the actors in the location, and series of activities
which were done by the actors in that location
(Sugiyono, 2005).

Snowball sampling technique was used to choose
source of data. Researcher was chosen informant who
already known about the issue which is examined to
complete researcher’s information. The source of
data was taken from administration staff, lecturers,
students and structural authorities who are competent
in their field. There are 7 informants; they are Head
Representative | STIKes Perintis Padang, information
system operator of STIKes Perintis Padang, Lecturers
of Health Analysis, Lecturer of Computer, Students
of D Il of Health Analysis, Undergraduate Students
of Nutrition, and Student of D I1I of Nutrition.

There are three techniques of collecting data
which were applied. Firstly is observation. This
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technique is to observe the running activities when
using and managing academic information system. In
this technique, researcher conducted participant
observation. According to Burhan Bungin (2001) that
participant observation is process of collecting data
through observation toward object of study directly
by living, feeling and staying together in life cycle of
the objects.

Secondly is  collecting data  through
documentation of archives, reference books, reports
and supporting data related to research problem.
Thirdly is interview. It is conducted in direct
interview with informant to dig up information as
much as | can which are relevant to the purpose of
research.

Verification of the data validity was done in two
ways. First is the long observation which means the
researcher did observation directly and repeatedly in
collecting data. Second is researcher used triangle
technique to verify, validate, and check on it.

Data collection is always completed with note
taking. Note taking technique aims to take note result
of interview and result of observation. Moreover, the
data which have been collected were analyzed
through three phases. They are data reduction, data
presentation, and drawing conclusion or verification.

Data reduction is a process of choosing that
focuses on  simplification, abstraction, and
transformation of raw data of Academic Information
System existing via notes in the field. Then, in the
process of analyzing data was presented precisely and
clearly so that the data can be read easily. It is
delivered in the form of narrative way and supported
by conveying table, diagram, and scheme. Further, in
the process of drawing conclusion was done. It began
by observing oral data, written data or behavior
related to Academic Information System whether
they were taken from interview and files
documentation. Those data were analyzed and
specified to be concluded in the form of complete
configuration.

3. RESULT OF RESEARCH AND ITS OUTPUT

Result of the utilization of Academic Information
System (SIAKAD) in STIKes Perintis Padang began
with collecting information about user’s educational
background related to knowledge and skill of
information system. The result of interview taken
from informant 05 stated that the last educational
background of user was Senior High School majoring
social science. He recognized computer skill and its
application from subject of computer information
technique. He also admitted that the utilization of
academic information system (SIAKAD) has been

Page 14

4™ International Conference on Technical and Vocation Education and Training

hold at the beginning of online registration and filling
out the students planning card.

Interview with informant 06 had senior high
school as his latest educational background. He said
that he has achieved instruction and guidelines when
he first entered campus as new students. Then,
interview also did with informant 07 who was a
graduated student of senior high school majoring
social. He stated that before using Academic
Information System, campus officer of STIKes
Perintis Padang has given socialization of how to
operate it when he started as new student there.

Interview with informant 04, he was a graduated
student from Putra Indonesia University majoring
system of computer. Before using Academic
Information System, He got training directly from
SUTEKI about the way to operate Academic
Information System for students personal data.
Interview with informant 03, she was a graduated
student of Master Degree in Andalas University
majoring Biology. She mentioned that she also got
training from SUTEKI about the utilization of
Academic Information System for lecturer user.
Meanwhile interview with informant 02 who was a
graduated student from undergraduate degree of
computer system could be concluded that he knew
about Academic Information System directly from
Coordinator of Information System STIKes Perintis
Padang for admin. The reason was because he is a
fulltime employee started from March 2007 until
now. He also learnt Academic Information System
through module.

Based on the above explanation, it can be
concluded that user of Academic Information System
STIKes Perintis Padang has different educational
background and various informants (users) such as
students, lecturers, and educational employees. The
function and its performance for every user are also
different in accordance to the need of each user.

Then, in term of user knowledge about Academic
Information System, most of the users have already
got the socialization of it. It is important to measure
the degree of understanding the system. The result of
interview of informant 04 showed that online bases
of Academic Information System which can be
accessed easily. He was satisfied to know that he
could check his mark (learning outcomes), fill the
students planning card, and others facilitation which
could help him in running his study.

Informant 02 stated that Academic information
System is a useful tool to help the process of data
administration for students, lecturers, and employees.
Academic Information System functioned as a tool to
save data numerically, so that there is no need of
special space to spare and no need to worry to waste
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the time in looking some needed data. You just can
go online through Academic Information System.
Besides that, informant 03 remarked that basically
the function of Academic Information System is
effective and efficient. Helping students to check and
access their learning outcomes every time and
everywhere is good. So, His duty as academic
administration officer lessens because he did not have
to report the students learning outcomes directly to
the students one by one.

Meanwhile, from student point of view such as
informant 05, 06, and 07 agreed that Academic
Information System is helpful system in managing
registration, student planning card, students learning
outcomes and temporary transcription. From here, it
can be summarized that the knowledge of user about
Academic Information System is good enough since
they already known the function of it.

The use of Academic Information System of users
required them to know how to operate it. Here are
some results of this research related to the given
training of the users before applying Academic
Information  System. According to student’s
interview, most of them knew the information of this
was not from training but from pictures which full of
description on operating Academic Information
System produced by ICT in announcement board.
The reason was because Academic Information
System was used in 2014 after they had run first
semester, in which different from students in 2015
who directly got instruction of operating Academic
Information System when students orientation hold.

Interview with informant 03 and 04 stated that
that got training from SUTEKI. However, informant
02 said that he did not get training from SUTEKI. He
got training from Coordinator of Information System
STIKes Perintis Padang. Informant 01 stated that
because Academic Information System operated in
2014, so they only distribute pictures containing way
of operating Academic Information System for
students in >2009 and for newly students 2015, they
were given socialization directly when the student’s
orientation activity held. Besides, for lecturers and
employees, they have got it from SUTEKI training.

Through Academic Information System, it is
hoped that users are satisfied because Academic
Information System is designed to meet organization
needs. The opinions from respondents of Academic
Information System are mostly positive. Informant 04
mentioned that he felt satisfied since it helped in his
tasks to announce students learning outcomes, to
control students of academic guidance in taking their
next planning subject for next semester. Informant 03
said, she also felt helped in managing students
learning outcomes. Informant 06 said that he was
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happy to know that he could did registration online.
Informant 02 was also satisfied because he was
assisted in managing students personal data, lecturers
data, whether recapitulation of learning evaluation or
subject of lectures of lecturers per semester.

From the interview with several informants\, the
researcher can conclude that most of them are
satisfied and felt helpful in applying Academic
Information System. It means that the operation and
application of Academic Information System in
STIKes Perintis Padang is effective in helping and
assisting activity of students, lecturers, and
employees.

Furthermore, after doing this research, me as the
researcher is hoping for the outcome of this research
in the form of Proceeding of National Science
Seminar in which the abstract has been sent on 2™
September 2017. Then, | can participate on the
seminar of communication and information
technology in Pelita Harapan University Medan
which will be held on 22" -23" November 2017.

4. CONCLUSION AND SUGGESTION
Based on the result of research, the researcher can

get several things, they are;

1) The use of Academic Information System in
STIKes Perintis Padang has been used very well
by users

2) By using Academic Information System in
STIKes Perintis Padang can help lecturers, staffs,
students to access it everywhere online.

3) With this research, it is hoped that the institute
can evaluate again the arrangement of using
standard of Academic Information System and
can prepare the treatment to against coming issues
related to Academic Information System.

4) In accordance to the above research, | can give
some suggestion as follows;

5) To the Chief or Stakeholders of the rule can take
these results as input and consider this before
determining academic rules for the best future.
Besides, | hope the supporting facility of
Academic Information System can be repaired so
that the function can run well and adequately for
users.

6) To users of Academic Information System, these
results can be a material for self introspection so
that we can be more aware in understanding the
instruction of Academic Information System,
knowing the rules of Academic Information
System and applying this system to achieve good
learning process.
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REVIEW DEVELOPING OF PROJECT BASED AS INNOVATION
INSTRUCTIONAL

Eko Indrawan
Fakultas Teknik, Universitas Negeri Padang, Padang. Indonesia.

ABSTRACT: Objectives: To examine primary research articles published between December 2010 and
November 2016 that focused on the issues review of project based learning as innovation instructional. The
literature was systematically reviewed, critically appraised and thematically analyzed. Data Sources: Online
databases including Social and Behavioral Sciences, International Journal of Project Management, Procedia
Computer Science, Mechatronics, Journal of Cleaner Production, Learning and Instruction, Computers &
Education, Robotics and Autonomous System, Computers in Human Behavior and Science Direct were used.
Methods: The criteria used for selecting studies reviewed were: primary focus on project based learning and
issues faced by innovation Instructional; all articles had to be primary research studies, published in English
in peer reviewed journals between December 2010 and November 2016. Results: Analysis of the 15 reviewed
studies revealed the following three themes: issues project based learning as innovation instructional.
Conclusion: The review through project-based learning, learners will work within a team, find the skills to
plan, organize, negotiate, and make a consensusaboutissuesof tasks that will be done, who is responsible for

each task, and how the information will be collected and presented scientifically.

Key word: Project based learning, instructional media, innovation

1. INTRODUCTION

The demands of study at colleges in addition
to the demanding academic ability (hard skill),
learners are also required to be able to improve
the ability of personal (soft skills), so it is ready to
enter the real world of work after his studies.
Environmental education field should, in addition
to providing enough theories, also need to give
examples of solving real projects by utilizing
learning strategies that support environmental
education field. Current knowledge century,
wanted the paradigm project-oriented learning,
problem, investigation (inquiry), invention and
creation "(Wilson, 1996; Ardhana, 2000).

This means providing opportunities to
learners to wading through the whole realm of
learning (cognitive, affective, and psychomotor),
as well as to develop the whole of his intelligence
(emotional, spiritual, social, and so on).

1.1 Background

The empirical evidence shows that
experiential education addresses specific methods
and Project Based Learning is one of them. “The
core idea of Project Based Learning is that real-
world problems capture students’ interest and
provoke serious thinking as the students acquire
and apply new knowledge in a problem-solving
context. The teacher plays the role of facilitator,
working with students to frame worthwhile
questions, structuring meaningful tasks, coaching

Fakultas Teknik, Universitas Negeri Padang

both knowledge development and social skills,
and carefully assessing what students have
learned from the experience” (David, 2008: 80).
PBL can take place both inside or outside
classrooms.

The PBL method calls for learners to acquire
and develop core learning concepts through
collaborative projects that require the learning and
application of contextual knowledge. The
literature has shown that PBL enables students to
become interactive learners (Blumentfeld et al.,
1991; Lin & Hsieh, 2001; Synteta & Schneider,
2002) and to construct knowledge through
exploration (Edward, 1995; Jang, 2006a; Johnson
& Aragon, 2003; Prince & Felder, 2007). Recent
PBL studies have described the use of new
technologies to different ends. PBL has proven
particularly  effective when combined with
computer technology (Barron et al, 1998;
Edelson, Gordin, & Pea, 1999; Solomon, 2003;
Stites, 1998). Given the growing pervasiveness of
the Internet, technology is now a major tool in
PBL (Land & Greene, 2000). However, although
technological advances change the tools that are
used in support of PBL, they do not change its
fundamental principles. Therefore, an important
challenge for educators and policy makers is to
train teachers in not only PBL pedagogy but also
the technology needed to implement PBL
successfully in the classroom (Barab &
Luehmann, 2002; Barak & Dori, 2004).

Uses of technology to facilitate PBL
implementation can be categorized as technology -
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supported or multimedia technology-assisted. In
technology-supported PBL, the technologies are
often used as communication tools (Hafner &
Ellis, 2004), research tools (Land & Greene,
2000), scaffolding tools (Intel Teach Program,
2009; Synteta & Schneider, 2002), project
management tools (Denis, Harald, Hermann, &
Nick, 2005; Rooij, 2009), and telecollaboration
tools (Anderson, 2002; Harris, 1998). In
multimedia technology-assisted PBL research,
however, such technologies are often used as
production tools that enable students to organize
and present their research work through
multimedia. Cognitive load theory (Penney, 1989)
and the cognitive theory of multimedia learning
(Moreno & Mayer, 2000) indicate that, when
learners process multimedia data simultaneously,
they integrate numerous types of information and
form mental models based on their understanding
of the learning material. Multimedia technology-
assisted PBL thus affords students opportunities
to demonstrate organized learning outcome and to
increase their knowledge and self-efficacy in the
subject matter. However, some possible barriers
to multimedia technology-assisted PBL projects
include technical difficulties with software,
hardware and networks, as well as time
constraints, and the need for teacher training
(Steelman, 2005). A lack of prompt technical
support may cause anxiety for a teacher. Teachers
must also customize instruction to prevailing
knowledge levels and learning goals (Seo,
Templeton, & Pellegrino, 2008). An even greater
challenge for a subject teacher is to address the
technical needs of students who may have varying
proficiency and interest in the use of computers.

One of the learning strategies that can help
learners to have the creativity of thinking,
problem solving, and interactions as well as
aiding in the investigation that lead to the
completion of the real issues is a project-based
learning (PBL) or project-based learning
(Thomas, 1999; Esche, 2002; The George Lucas
Educational Foundation, 2005; Turgut, 2008).
Project-based learning can stimulate motivation,
process, and improve the learning achievements
of learners by using issues relating to certain
subjects on the real situation.

One of the things that is interesting why
project-based learning is important to applied is
indicated by some of the research that preceded it.
The results showed that 90% of the students who
follow the learning process with the
implementation of project-based learning is
confident and optimistic can implement project-
based learning in the world of work as well as
academic achievement can increase (Koch,
Chlosta, & Klandt, 2006). In addition the research
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sresults of the survey, Johanna Lasonen,
Vesterinen, Pirkko & (2000) showed 78% of
students said that the curriculum based on project-
based learning can help equip learners to prepare
for entering the world of work, because students
learn not just in theory but of practice in the field.
Project-based learning is a learning model that
has been developed in advanced countries such as
the United States. If translated in the languages of
Indonesia, project based learning is meaningful as
a project-based learning.

Project-based learning is a model or
innovative  approach to learning, which
emphasizes the contextual learning through
complex activities (Cord, 2001, Thomas,
Mergendoller, & Michaelson, 1999). Project-
based learning focuses on the concepts and
principles of the main (central) of a discipline,
involving students in problem-solving activities
and other meaningful tasks, giving learners
opportunities to work autonomously reconstruct
to learn on their own, and the Summit produce
learners work value, and realistic (Okudan. Gul e.
and Sarah e. Rzasa, 2004).

In contrast to traditional learning models
that are generally characterized by short term
class practices, insulated/off, and the learning
activity centers on the Professor, the model
project-based learning greater emphasis on
learning activities that are relatively long term,
holistic-interdisciplinary, learner-centered, and is
integrated with the practice and real-world issues.
In project-based learning students learn in a real
problem situation, which could give birth to a
permanent knowledge and organizing projects in
learning (Thomas, 2000).

Project-based learning is an effective
educational approach that focuses on the creative
thinking, problem solving, and the interaction of
the students with their peers to create and use new
knowledge. This was done particularly in the
context of active learning, scientific dialogue with
supervisors who are active as researchers
(Berenfeld, 1996; Marchaim 2001; and Asan,
2005). Based on these opinions, project-based
learning is a learning strategy that is developed
based on constructivist learning schools
demanding learners put together his own
knowledge (Doppelt, 2003). Constructivism is a
learning theory that gets broad support that rests
on the idea that learners construct knowledge
themselves within the context of his own
experience (Wilson, 1996). Project-based learning
approach can be seen as one approach to the
creation of a learning environment that can
encourage learners  reconstructs  personal
knowledge and skills. Buck Institute for
Education (1999) mention that project-based
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learning has the characteristics, namely: (a)
learners as a decision maker, and create
frameworks, (b) there is a problem the solution is
not determined in advance, (c) learners as a
process to achieve results, (d) the learner is
responsible for acquiring and managing the
information collected, (e) perform continuous
evaluation, (f) learners regularly look back to
what they used to do , (g) the final result in the
form of product and quality is evaluated, and (h)
of class has an atmosphere that provides fault
tolerance and change.

Project-based learning has a great potential
to create learning experiences that are interesting
and meaningful for students to enter employment.
According to Gaer (1998), in project-based
learning applied to develop competence after
learners working in a company, the learners to be
more active in learning, and a lot of skill to
successfully built from the project in its class,
such as team building skills, cooperative decision
making, problem solving, and group management
team. The skills of its value when it was entering
the work environment and it is a difficult skill
taught through traditional learning.

Tendency of the XXI century is marked by
the increasing complexity of technology
equipment, and the emergence of the movement
for restructuring corporative that emphasizes the
combination of technology and human qualities,
causes the the workforce will require people who
can take the initiative, critical thinking, creative,
and skilled in solving problems. The relationship
of "man-machine" is no longer a mechanistic
relationship but a communicative interaction that
demands high level thinking skills.

These tendencies began to responded by
world education in Indonesia, which since 2000 to
implement the four educational approaches,
namely (1) life skills-oriented education (life
skills), (2) curriculum and competency-based
learning, (3) production-based learning, and (4)
broad-based education (broad-based education).
The new orientation of education it wished to
make the institution as the institution of life skills,
with an education which aims at achieving
competence (hereinafter called competency-
based), with authentic learning and contextual
product that can generate valuable and
meaningful for learners, and the granting of
broad-based education services through a variety
of routes and secondary flexible multi-entry-
multi-exit.

Life skills-oriented education, competency-
based learning, and the learning process which is
expected to produce a product that is valuable,
demanded the rich learning environment and real
(rich and natural environment), which can provide
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a learning experience the dimensions of
competence is integrative. The learning
environment is characterized by:

Learning Situations, environments, content
and tasks are relevant, realistic, authentic, and
presents the natural complexity of "real world";
the primary data sources used to ensure the
authenticity and the complexity of the real world;
develop life skills and not the reproduction of
knowledge; development of skills within the
context of individual and social negotiation,
through collaboration, and experience; previous
Competence, confidence, and attitude considered
as a prerequisite; Problem solving skills, higher-
order thinking and deep understanding is
emphasized; Learners are given the opportunity to
learn in apprenticeship where there is addition of
the complexity of the task, the acquisition of
knowledge and skills; knowledge Complexity is
mirrored by a greater emphasis on learning the
connectedness of conceptual, and
interdisciplinary  learning;  cooperative and
Collaborative Learning take precedence in order
to expose students to alternative views in; and
Measurements are authentic and become an
integral part of the learning activities

Having regard to the unique characteristics
and comprehensive, project-based learning model
(Project-Based Learning) is enough potential to
meet the demands of such learn. The model
project-based learning helps learners in the study:
(1) a solid knowledge and skills and meaningful
action (the meaningful-use) built through tasks
and authentic work (Cord, 2001; Myers & Botti,
2000; Marzano, 1992); (2) expanding knowledge
through authenticity supported by curricular
learning activities process planning (designing)
the investigative or open-ended, with the result or
the answer that is not set in advance by a certain
perspective; and (3) in the process of constructing
knowledge through real world experience and
cognitive interpersonal that negotiations take
place in an atmosphere of collaborative work.

The activities of project-based learning
workshop for tutors according to Rosenfeld
(2001) consisting of: (1) make inquiries to be
made into a project, (2) choose the main questions
or specify the project, (3) reading and looking for
material that is relevant to the issues, (4) design
problem, (5) designing/the right method in
solving problems, (6) writing projects proposals,
(7) implementation and create documents task, (8)
data analysis and make conclusions , (9) final
report, (10) presented the final project.

A shorter step to setting the learners
according to Gabriella (2000) and Thomas (2000)
is the first problem formulation preparation: (pick
a theme project, make questions, create lists,
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create list, vote and decide the project, formulas
problem and hypothesis). This is a standard
introductory phases of learning where information
and schedules created learners strive to
understand each otherby introducing yourself and
collect the expectation within the overall activities
of the project.

The second integration, this is the step
process consisting of a number of activities
relating to the preparation and important step the
workmanship of a project. designing and
preparing the equipment for the project, specify
the methods, locations, and the symptoms.

The formation of groups and election
project: students are expected to solve a problem
that is selected by a small group of honest.
collection of information: concise presentation
and discussion of individual projects, which
supports the collection of various views on the
project. project work Step: step's work is an
important part of the work of the group. As for
the things which are seen with regards to how the
motivation of learners in the following project-
based learning, the way learners do problem-
solving, process collaboration between learners
and teachers, as well as the independence of the
students in completing the projects.

The third step is evaluation (interpretation
and make comparisons, concluded the project
report. Things that are prepared in the LBC:
curriculum, project supplies, the physical
environment, the social environment, and the
interactions of these aspects. This pattern of
activity in the form of conducting an assessment
of learners. Feedback help lecturer in interpreting
mastery learners taking action against the project
have been doing.

1.2 Aims

The aims of this literature review were to
identify research related to Project based learning
and to identify issues for innovation instructional.

2. METHODS

A systematic search of primary research
literature was performed using a selection of
electronic search tools over three broad
categories: Project based learning. Online
databases including Social and Behavioral
Sciences, International Journal of Project
Management, Procedia Computer  Science,
Mechatronics, Journal of Cleaner Production,
Learning and Instruction, Computers &
Education, Robotics and Autonomous System,
Computers in Human Behavior and Science and
Science Direct were searched. Manual searches
based on the reference lists and bibliographies of
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articles, reports and books considered relevant to
this study were also performed. The following
keywords incorporating ‘Project base Learning’
These arches were then repeated adding the
following key words: issues, barriers, perceptions,
attitudes, readiness, and concerns.

3. RESULTS

Initial searches identified 50 studies for
possible review. The title and abstract then were
read to determine relevance; 30 studies were
discarded as not being directly relevant to the
review, leaving 25 for more detailed examination.
These studies were then examined against the
inclusion criteria. A further 20 were judged as not
meeting the selection criteria, leaving 20 articles.
Another 5 studies were discarded as not meeting
the appraisal criteria leaving 15 studies to be
included in the review.

4. CONSLUSION

Learning in College especially,
environmental education, in addition to providing
enough theories, is associated with technical
prowess, also claimed a good personal ability.
Personal skills such as soft skills is an ability that
is absolutely filled with individual pebelajar
before and when it will enter the world of work.
Learning strategy approach is required that can
synergize the academic skills like understanding
the theory and soft skills (problem solving,
independence, teamwork, self-reliance,
responsibility, honesty, and the ability to
communicate ideas and convey ideas through the
percentage of the group project). One of the
learning strategies offered are project-based
learning (project-based learning). Project-based
learning stresses education that give odds on the
learning system based on learners/learners,
collaboratively and integrate the real issues and
practical, effective teaching in  building
knowledge and creativity.
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IMPROVING LEARNING MOTIVATION THROUGH
IMPLEMENTATION PROBLEM SOLVING LEARNING STRATEGY

Budi Syahri'*, Primawati2, Syahrial®
12 Fakultas Teknik, Universitas Negeri Padang, Padang, Indonesia.
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ABSTRACT: The problem of research is the low motivation to learn the students to lesson the auxiary driving
machine has not run as expected. The purpose of research on the implementation of problem solving learning
strategies in SMK N 10 Padang. This type of research is a classroom action research model using strategy. The
research subjects of class X TKN amounted to 23 students. The research instrument is a questionnaire. Data were
analyzed by using T-Test. Guidelines for decision making in this study if significance > 0.05 then H, accepted
and vice versa if significance < 0.05 then H, rejected and H, accepted That is a difference between learning
motivation cycle 1 with cycle 2 and the application of problem-solving learning strategies managed to improve
student learning motivation from cycle 1 to cycle 2. Data processed by using SPSS 17 program. The results
obtained significance 0.00 < 0.05 which means H, rejected and H, accepted, be the difference motivation
learning cycle 1 with cycle 2 and implementation of learning strategy problem solving successfully increase
student learning motivation from cycle 1 to cycle 2.

Keywords: Learning Motivation, Problem Solving, Solso

1. INTRODUCTION

The process of teaching that occurs in the
classroom is very decisive results that will be
achieved by students in a learning. Many factors
influence the learning process. One important factor
is the motivation of students to follow the learning
process.

This is because the motivation to learn is an
internal and external encouragement that is in
students who are learning to make changes in
behavior. In  principle, = motivation  gives
reinforcement, encouragement, direction to the
actors who are closely related to the principles in
learning that have been encountered by learning
sciences experts. With the motivation from within
the students make the rise of desire and desire of
students to succeed, hope and future ideals,
encouragement and needs in learning to change
towards the better.

While observing Problems that often arise in
class X TKN SMK N 10 Padang is in the students
there is no impulse desire in learning, motivation in
self is felt less, when the teacher explain the lesson
students tend to do activities that are not related to
the lesson, disturbing friends, speaking in class. So
the willingness to learn does not exist. Observations
seen in the learning process of teachers are still
using conventional teaching methods in teaching,
lecture methods used are considered less effective
in the learning process of auxiliary engine. This
method causes the motivation in students is very
less. This will be the cause of low student learning
outcomes so that it takes a method or learning
strategy that can generate student learning

Fakultas Teknik, Universitas Negeri Padang

motivation of class X TKN SMK N 10 Padang
especially on the subject of ship propulsion engine.
Increased student motivation can be started from
the activities undertaken by students while learning
so that students will experience activities that cause
students are happy in learning. fromthe activities of
the students we can apply a learning strategy that
can encourage student motivation, one of them is
using problem solving learning strategy. The
problem solving learning strategy is supposed to be
able to develop and improve the students
'motivation, activity and understanding in learning,
to run the students' reason and to think in learning
to a lesson concept. Problem solving is one way
that can create a student-centered learning process.
Students can develop reason, skills, creativity in
solving problems experienced by students. In the
implementation of problem solving learning
strategies students must think, identify problems,
gather facts and theories that support and develop a
deep understanding of the problems faced by
students [4] problem solving is a learning process
that emphasizes more active, more inductively
oriented engagement than deductive and discovery
by the students themselves.

In the learning process students are required to
analyze a condition or problem faced in the field of
engineering, ship machining activities are very
demanding a solution to the constraints or problems
faced ship propulsion engine. It requires students to
think scientifically so that the problemis solved. [2]
"Learning activities need to prioritize problem
solving because by dealing with problems learners
will be encouraged to use the mind creatively and
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work intensively to solve the problems faced in
life".

In this study the researcher will use the problem
solving learning strategy which is enclosed by solso
which has the following steps [3]:

1. Identification of Problems

2. Representation / Presentation of Problems
3. Planning Solutions

4. Implementing Planning

5. Assess Planning

6. Assess the results ofthe solution

The characteristics of the problem-solving
strategy are as follows: learning begins with a
problem, the problems given must relate to the real
world of the students, organize learning around the
problem, not around the discipline of science, give
great responsibility in forming and running directly
their own learning process , using small groups and
demanding students to demonstrate what they have
learned in terms of products and performance. By
using problem solving learning strategy (Problem
Solving) is expected to increase student motivation.

Motivation is perceived as a boost that can help
the learning process. The word motivation comes
from the word "motiv" which can be interpreted as
the strength contained within the individual, which
causes the individual to act and do. Motives can not
be observed directly, but can be interpreted in his
behavior, in the form of stimulation, encouragement
or generating the emergence of a certain behavior.
Motive is the driving force from within and within
the subject to perform certain activities in order to
achieve the goal. Even the motive can be
interpreted as an internal condition (preparedness).

Motivation is all the power that drives a person
to do something. With a self-motive someone will
be compelled to act on something. The power that
drives a person to do so because of a strong desire
that affects him. [6] "motivation is as a driving
force that transforms energy within a person into a
form of real activity to achieve a particular goal”.
[1] Some indicators of learning motivation are as
follows:

1) The desire and desire succeed in students in
learning so that students try in learning in order to
obtain good learning outcomes.
2) There is encouragement and need in learning as
the spirit of the parents and make learning a need
for the students themselves.

3) There is hope and aspiration of the future of the
students. With these ideals can motivate students to
learn well.

4) The existence of awards in learning when
students are successful which is a plus for students
so that students' motivation in learning to stay
awake.

5) The existence of interesting activities in learning.
With interesting activities, this is an encouragement
for students to enter in these learning activities.
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6) The existence of a conducive learning
environment, allowing a student to learn well and
not interfere with the motivation to learn that has
been owned by students. The environment can also
to foster student motivation so that with a good
atmosphere will grow student motivation in
learning.

It can be concluded that motivation is an impulse
to the students to get their desires and desires to
succeed in reaching their hopes and aspirations for
the future.

2. METHOD

The type of research to be conducted is
classroom action research (PTK) or Classroom
Action Research, each cycle consisting of planning,
action, observation and reflection. Classroom action
research is intended to improve or improve the
quality of learning. This research will investigate
about learning activities by using problem solving
learning strategy.

Location of learning process in this research that
is at SMK N 10 Padang. The classroom action
research time is carried out in even semester 2013-
2014. Research subjects in this class action research
is the students of class X TKN which amounted to
23 people who are all male.

The research instrument is used to measure the
value of variables to be studied. The instrument
used in this study is a questionnaire to motivate
learning auxiliary driving machine.

Instrument testing is conducted to find out and
select valid and reliable items. With this trial will
be obtained the instrument of validity (validity) and
reliability (reliability) so it is feasible to be a
measuring tool in data collection. The results of the
study using T-Test. Guidelines for decision making
in this study if significance > 0.05 then H, accepted
and vice versa if significance <0.05 then Hgrejected
and H, accepted that there is an increase in learning
motivation between cycle 1 to cycle 2 and the
application of problem solving learning strategies
managed to improve motivation to learn students
from cycle 1 to cycle 2. Data is processed using
SPSS 17 program.

3.RESEARCH RESULTS AND DISCUSSION

Based on the results of research, student
motivation in cycle 1 can be defined:
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Table 1. Description of Data Motivation Cycle 1

With the help of SPSS 17 the frequency

of each interval class is then tabulated to
Table 3 below:

Table 3. Frequency Distribution of Cycle
Learning Motivation 1

Motivation Value Presentation

N Valid 23
Missing 0
Mean 118.61
Median 118.00
Mode 1122
Std. Deviation 10.470
Variance 109.613
Range 44
Minimum 94
Maximum 138
Sum 2728

Based on the description of motivation data cycle
1 obtained the result that the student's motivation in
cycle 1 has an average of 118.61. Median of 118,
Mode sebsar 112, Standard deviation of 10.470.
Variance of 109.61 with a range of 44 mainimum
values of 94 and maximum value of 138, the
number of data cycle 1 of 2728. While for the
description of data cycle 2 is:

Table 2. Description of Data Motivation Cycle 2

N Valid 23

Missing 0
Mean 134.70
Median 136.00
Mode 139
Std. Deviation 12.477
Variance 155.676
Range 51
Minimum 108
Maximum 159
Sum 3098

Based on the description of the data motivation
cycle 2 obtained the result that the student's
motivation on cycle 2 has an average of 134.70.
Median of 136, Mode of 139, Standard deviation of
12.477. The variance of 155.67 with a range of 51
mainimum values of 108 and maximum value of
159, the sumof data cycle 2 of 3098.

The description of the histogram of learning
motivation variable then first find the number of
interval class by using the following formula:

Many Classes (K) = 1+3,3 Log N
=1+3,3 log 23
=549
= 6 kelas

Interval = the highest value—the lowest value

- Many Classes
S 189 gq) g
5,49
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Learning Frequency (%)
94-101 2 8,69
102-109 1 4,34
110-117 7 30,43
118-125 8 34,78
126-133 2 8,69
134-141 3 13,07
Total 23 100
Motivation of Cycle 1
10 H94-101
i = 102-109
(%2]
c 6 110-117
2 4
S o _ m118-125
L
0 - = 126-133
Interval 134-141

Figure 1. Histogram Frequency Distribution
Cycle Motivation 1

Based on the frequency distribution of learning
cycle motivation 1 students in cycle 1 can be made
by dividing categories to five groups, ie groups are
very good, good, moderate, not good, not good.
Very Good Category: > (Mi + 1.5 Sdi)
Good Category: (Mi + 0,5 Sdi) s / d (Mi + 1,5 Sdi)
Medium Category: (Mi-0,5 Sdi) s / d (Mi + 0,5 Sdi)
Less Good Category: (Mi-1.5 Sdi) s / d (Mi-0,5
Sdi)

Not good category: < (Mi-1,5 Sdi)
To calculate ideal Mean and ideal deviation
standard using formula:
Mi = 1/2 (Ideal lowest value + Highest Ideal Value)
=1 (1 33+165)
=99
Sdi = 1/6 (The highest ideal value - the lowest Ideal
Value)
=1/6 (165-33)
=22

The classification of the data can be seen in Table

4 below:
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Table 4. Classification of Data Motivation Cycle 1

Category Span Total of Percentage
Respondents (%)

Very > 132 3 13,04
good
Good 110 - 132 17 73,92

Medium 88-110 3 13,04
Poor 66-88 0 0

Not good < 66 0 0
Total 23 100

Based on the calculation, the grouping of
motivation variables obtained as much as 3
respondents with very good category, 17
respondents with good category, 3 respondents with
medium category. From these data indicate that
student motivation is in good category.

The description of the histogram of learning
motivation variable then first find the number of
interval class by using the following formula:

Many Classes (K) = 1+3,3 Log N

= 1+3,3 log 23
=549
= 6 kelas
the highest value—the lowest value

Interval =

Many Classes
159-108
= ——=928=9
5,49

With the help of SPSS 17 the frequency of
each interval class is then tabulated to Table 5
below:

Table 5. Frequency Distribution of Cycle Learning

Based on the frequency distribution of students'
learning motivation 2 cycles in cycle 2 can be made
by dividing the category to five groups, very good,
good, medium, poor and not good.

Very Good Category: > (Mi + 1.5 Sdi)

Good Category: (Mi + 0,5 Sdi) s / d (Mi + 1,5 Sdi)

Medium Category: (Mi-0,5 Sdi) s / d (Mi + 0,5 Sdi)

Less Good Category: (Mi-1.5 Sdi) s / d (Mi-0,5

Sdi)

Not good category: < (Mi-1,5 Sdi)

To calculate ideal Mean and ideal deviation

standard using formula:

Mi = 1/2 (Ideal lowest value + Highest Ideal Value)
=1 ( 33+165)

=99
Sdi = 1/6 (The highest ideal value - the lowest Ideal

Value)

=1/6 (165-33)

=22
The classification of these data can be seen in Table
6 below:

Table 6. Classification of Cycle Motivation Data 2

Category Span Total of Percentage

Respondents (%)
Very > 132 13 56,52
good
Good 110 - 132 9 39,13
Medium 88-110 1 4,35
Poor 66-88 0 0
Not <66 0 0
good
Total 23 100

Motivation 2
Motivation Value Presentation
Learning Frequency (%)
108-116 1 4,34
117-125 6 26,05
126-134 3 13,07
135-143 8 34,78
144-152 3 13,07
153-161 2 8,69
Total 23 100
o Motivation 9f108-116
cycle 2
—g 117125
8
26 126-134
o,
w- M 135-143
) -
[ ] -
0 - 144-152
Interval 153-161

Figure 2. Histogram Frequency Distribution
Cycle Motivation 2
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Based on the calculation, then the grouping of
motivation variables obtained as many as 13
respondents with very good category, 9 respondents
with good category, 1 respondent with medium
category. From the data shows that student's
motivation in cycle 2 is in very good category. To
see an increase in student learning motivation from
cycle 1 to cycle 2 can also be used t test.

To see an increase in student learning
motivation from cycle 1 to cycle 2 can also be used
t test. before the t test done the researcher has done
the normality and homogeneity test to the data of
learning result in can the data of learning result of
normal and homogeneous distribution. This t test
serves to see the improvement of students' learning
motivation from cycle 1 to cycle 2.
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Tabel 7. T Test Motivation Learning
(Paired Samples Tes)

Sig. (2-

T D ailed)

Pair 1 gg:g; 6861 22 000

The decision guide in this study if significance
<0.05 then H, is rejected and vice versa if
significance> 0.05 then H, is accepted. Based on
Table 4.9 obtained significance value 0.00 <0.05
which means H, rejected and H, accepted, that
there is a difference in learning motivation cycle 1
with cycle 2 and the implementation of problem
solving learning strategies managed to improve
student learning motivation from cycle 1 to cycle 2.

The findings of the data in accordance with the
author's  observation during the learning
implementation. This indicates that students who
are taught with problem solving learning strategies
make students happy and motivated in the learning
process. Learning with students who have
motivation in learning will be easier in
understanding each subject matter given compared
with students who are not motivated in learning. As
is well known, learning motivation is "the overall
driving force within the student that leads to
learning, which ensures the continuity of learning”
[5]. The statement shows that motivation is very
instrumental in the learning process, a student must
have a push and move himself to do the learning
process.

4. CONCLUS ION

Problem solving learning strategy can improve
students' learning motivation. This can be seen from
the increase in student motivation that occurs from
cycle 1 to cycle 2. Problem Solving Learning
Strategy can be used to improve student learning
class X TKN SMK N 10 Padang on learning
Driving Machine.
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THE DESIGN OF THE SIGNAL MEASUREMENT DEVICE
OF BODY’S BIOELECTRICAL IMPEDANCE By
USING THREE ELECTRODES

Juli Sardi, Hastuti?, Ali Basrah Pulungan®
Fakultas Teknik, Universitas Negeri Padang, Padang, Indonesia

ABSTRACT: This article aims to design the signal measurement device of body’s bioelectrical impedance
(bio-impedance). Previous measurement methods are less effective, because they used four electrodes. While
this device is using three electrodes. The device consists of three integrated circuits, i.e. stimulate’s circuit,
instrumentation’s circuit, and minimum system. The design used three electrodes method which one
electrode is mounted on the left shoulder, one electrode on the right shoulder, and another is functionalized as
ground which is mounted between the left and the right shoulder. The measured voltage is represented bio -
impedance’s value. Based on the the experiment, the device is able to measure bio-impedance’s signal of

human’s body. The obtained signal could be used as control signal.

Keywords: bio-impedance, three electrodes, control signal, measurement

1. INTRODUCTION

The bioelectrical impedance (bio-impedance) is
a passive electrical part found in body tissues. The
magnitude of bio-impedance varies, because it’s
influenced by muscle contraction that occurs in
body tissue. The bio-impedance’s measurements
can be performed on almost any part of body as
long as the muscles in that part are still functioning
or contracting. To measure the magnitude of bio-
impedance, the body must be passed a small
electrical current through an electrode, then
measure the potential difference between two
points on the current flowing part. The measured
bio-impedance [1] can be known by using Ohm's
law. v

Z=7
Where V is the voltage and | is the current and Z is
the body impedance.

The biopotential electrode is an interface
between the body and the electronic measuring
instrument. This connector is very important,
because the current flowing body is the currents in
the form of ions. While, the current that moves on
electronic devices in the form of electrons.
Therefore, the electrode is a transducer capable of
converting ion currents into electric currents. This
current conversion is based on the oxidation-
reduction reaction. The electrical currents within
the metal move electrons to move from the metal
surface, and caused oxidation reactions that
produce cations. This cation undergoes a discharge
(reduction reaction) in the electrolyte. The
reactions that arise in the anions are similar; anion
toward the electrodes surface and oxidized to
neutral and gives some electrons to the electrodes

[1].

The electronics model of the electrodes can be
understood as in Figure 1 [1]. Ecen is half-cell
potential, Cqy and Rg are impedance of the
electrodes, and Rs is the cable resistance. When
this is analyzed, it can be realized that the
resistivity of the electrodes will decrease due to the
frequency effect, the half-cell potential will also
decrease as a result of frequency.

D_tMll’__

Fig. 1 Mathematical Model of Electrodes

There are two methods of measuring bio-
impedance previously, namely bipolar and
tertapolar electrode. The bipolar method uses two
electrodes to flow the current and measure the
potential difference, while the second method uses
two pairs of electrodes to flow the current and
measure large potential difference. Although
bipolar methods are easier, researchers generally
[11[2]1 [3]1[4][5]1[6] [7] used tertrapolar methods
in  bio-impedance measurement because the
measured results were better than the bipolar
method. The method of measuring the tertapolar as
seenin Figure 2 [8].

Fakultas Teknik, Universitas Negeri Padang
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Fig. 2 Four Electrodes Method

The measurement’s method of four electrodes
is considered to be less efficient and effective,
since it used too many electrodes for 1
measurement channel. To that end, this article tried
to offer another alternative in measuring body bio-
impedance. The measurement’s method used only
3 electrodes that can measure on 2 channel at the
same time.

2. METHODS

In general, the bio-impedance’s measurement
system consists of a stimulation’s circuit and
instrumentation’s circuit.. The stimulation’s circuit
is circuit which alternate current source with a
frequency of 50 KHz and a maximum amp litude of
0.5 mArms. Then, the current will be injected into
the body through an electrode. The other part is a
series of instrumentation. This circuit is used to
measure potential differences in the stimulated
body. The measured voltage represents the value
of bio-impedance [9].

The voltage is amplified by using
instrumentation’s circuit amplifiers that have a
high common mode rejection ratio (CMRR)
capability. Once amplified, the voltage is passed to
the band pass filter circuit to take the desired
frequency, ie £ 50KHz. Thus, the voltage data will
be spared from electromyography (EMG) signal
interference ranging from 20Hz to 500 Hz
artificial movement disturbance, and radio wave
interference. The output voltage of the filter circuit
then goes into the circuit of the voltage rectifier in
order to facilitate the microcontroller in retrieving
and processing the data. In this articles used 2
series of stimulation and 2 pieces of
instrumentation to perform measurements on two
channels simultaneously. The system requires
three electrodes. The diagram block of the system
is showed in Figure 3.

— @)
1 [
| curment s o»
» h‘
S— | ]
Human Body
A r v Band Pass Filter
48Kz - S5KMz)
ADCES « - -
[~
AC 1o v Band Poss Filter
(480012 - S5KH2)
ADC2 < - -

Fig. 3 Diagram Block of Bio-impedance
Measurement System

2.1 Stimulation’s Circuit

This circuit aims to generate an alternating
current source with a frequency of 50 Khz and a
maximum amplitude of 0.5 mA. The stimulation’s
circuit consists of sine wave generator and voltage
controlled current source (vces).

2.1.1 Sine Wive Generator

The sinusoidal signal generating circuit is
consisted of square wave generator circuit, low
pass filters and non-inverting amplifiers. The
square wave generator circuit aims to produce
square signal as free running with addition of
setting frequency of signal output. The desired
output frequency of this circuit is 50 KHz. The low
pass filter circuit is used to obtain the output of a
sinusoidal signal from the square signal input of
the square wave generator circuit. The Cut off
frequency of this LPF circuit is set to equal the
frequency of the signal generated by the square
wave generator circuit which is 50Khz. The non-
inverting amplifier circuit is used as the voltage
amplitude regulator of the sinusoidal signal
generated by the low pass filter circuit.

2.1.2 Voltage Controlled Current Source (VCCS)

The function of VCCS’s circuit is to convert a
sinusoidal voltage signal into a sinusoidal current
signal which will be injected into the patient's
body through the electrode. This circuit is
composed of two op-amps that have a bandwidth
gain of 3 MHz, low current bias current (50 pA),
and high slew rate (10 V/pus).

2.2 Bio-impedance Instrumentation’s Circuit

This circuit is used to measure potential
differences in the stimulated body. The measured
voltage represents the amount of bio-impedance.
The instrumentation circuit consists of amplifier

Fakultas Teknik, Universitas Negeri Padang
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instrumentation’s circuit, band pass filter, AC to
DC converter,and differential amplifier’s circuit.
The function of amplifier instrumentation’s circuit
is to strengthen the measured bio-impedance’s
voltages. Band pass filter served to remove noise
and to pass the frequency with a range of 45 Khz
to 55 Khz. ACto DC converter aims to convert Ac
voltage into DC voltage. The differential amplifier
function as a final amplifier before it’s processed
by a microcontroller.

The installation and placement of electrodes for
measuring bio-impedance are performed on the
back/shoulders as it has the most optimal bio-
impedance [7]. In addition, the section also
provides many alternatives to provide control
signal. Figure 4 shows the positioning of the
electrode.

Ak "s
Fig. 4 The positioning of three electrodes

3. RESULT AND DISCUSSION
3.1 The Test of Simulation’s Circuit

3.1.1 The Test of Square Wave Generator Circuit

This circuit serves to generate a square wave
with an adjustable frequency. The conducted
experiments result that this circuit can generate
frequency’s range between 23 KHz and 238 KHz.
Since, this study required a frequency of 50 KHz.
The output signal of this circuit is shown in Figure
5.

MEASURE

CHI= 2080 | CHE=2

Fig. 5 The output signal of square wave generator
circuit

3.1.2 The Test of Low Pass Filter

The test of low pass filter circuit is done by
providing sinusoidal voltage input with constant
amplitude. The frequency of voltage varied from 1
KHz to 500 KHz, and measured output voltage
using voltmeter. Figure 6 is graphic of frequency
response ofthe LPF circuit and the outputsignal.

Table 1 Result of the test of LPF’s circuit

Vin Fin (HZ) Vout Gain (Vout/Vin)
(Volt) (Volt)

500 1000 740 1.1923
500 5000 740 1.1923
500 10000 720 1.1730
500 15000 690 1.1442
500 20000 700 1.1538
500 25000 680 1.1346
500 30000 690 1.1442
500 35000 670 1.125
500 40000 610 1.0673
500 45000 510 0.9711
500 50000 359 0.8259
500 60000 348 0.5269
500 70000 327 0.3144
500 80000 200 0.1923
500 90000 131 0.1259
500 100000 88.7 0.0852
500 200000 6.38 0.0061
500 300000 1.74 0.0016
500 400000 0.814 0.0007
500 500000 0 0

Fakultas Teknik, Universitas Negeri Padang
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Fig.6 Output signal of Low Pass Filter circuit

3.1.3 The Test of Inverting Amplifier Circuit

The function of this circuit is to regulate the
amp lification of the sinusoidal signal generated by
the LPF, so that it can be easily adjust the signal
amplitude desired. In this system, the designed
sinusoidal signal generated has a value of 2 Virms.
Figure 7 is the output signal of the inverting
amplifier circuit.

MEASURE
CH1
Vrme
2480V
CH1
Freq
] 49.98KkH:

Fig.7 Ouput signal of Inverting Amplifier Circuit

3.1.4 The testof VCCS’s circuit

The output on this circuit is set to produce a
sinusoidal current with a frequency of 50 KHz, as
well as a constant amplitude of 0.5mA. With 2V
input signal amplitude, the multi-tune is set to have
a resistance of 1 KQ. The test of this circuit is
done by using multi-tune of 5K variable resistor.
Table 2 is the result of the test of VCCS’s circuit.

Table 2 Result’s Data of VCCS’s circuit test

Resistance No Load Measured Error
Q) Current Current (%)
(MArms) (MAms)
100 0.5 0.499 0.2
200 0.5 0.498 0.4
300 0.5 0.497 0.6
400 0.5 0.496 0.8

500 0.5 0.495 1
600 05 0.494 12
700 0.5 0.492 16
800 0.5 0.49 2
900 0.5 0.49 2
1000 0.5 0.488 2.4

When the variable resistor is not installed, the
VCCS’s circuit is only connected to the
amperemeter. In the initial conditions, lowt is Set to
a value of 0.5mA. From the test results, if the
resistor value is high, then the error is also high.
This indicated that the voltage controlled current
source circuit is still not stable enough to produce
a constant current with varying loads. this is not a
problem in the application of bio-impedance
measurement in the back area, because the
impedance’s range is not too big which is about
250Q - 270Q [8].

3.2 The Testof Instrumentation’s Circuit

3.2.1 The Test of Instrumentation Amplifier

This test is performed by measuring the level
of linearity from amplification of this
instrumentation by using the input of the
sinusoidal signal generator function. In the process
of the multi-tune’s test is set to have gain of 10
times, so Rgain = 2x22kQ / (10 - 1) = 4.89kQ. The
test’s result for some input signals are shown in
Table 3.

Table 3 The test’s result of instrumentation
amplifier circuit

Vin Vout (mVrmS) Gain (Vout/Vin)
(MVrms)
100 1003 10.03
150 1536 10.024
200 2063 10.315
250 2572 10.288
300 3059 10.196
350 3583 10.237
400 4104 10.26
450 4560 10.13
500 5070 10.14

From the above experimental results can be
concluded the amplification of the r amplifier
instrumentation data is quite linear.

3.2.2 The Test of Band Pass Filter (BPF)

The test on this circuit are performed to see the
frequency response of the Band Pass Filter circuit.
The cut-off frequency is between 48KHz anf
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55KHz, or center frequency is at 50kHz. The input
signal used is a sine wave derived from the
function generator with an input voltage of 1 Vins.
The frequency varied from 1 KHz to 500 KHz, and
the output voltage is measured using an avometer.
The test results from this BPF’s circuit are shown
in Table 4 below.

Table 4 The test’s result of BPF’s circuit

Vin fin Vout Gain (Vout/Vin)
(Vis)  (KHz) (Vins)

5 1 0 0

5 10 0.09566 0.019132
5 20 0.94722 0.189444
5 30 3.93141 0.786282
5 40 4.42912 0.885824
5 50 5.02492 1.004984
5 60 4.54289 0.908578
5 70 413719 0.827438
5 80 3.87723 0.775446
5 90 2.02039 0.404078
5 100 1.37764 0.275528
5 200 0.708546 0.141709
5 300 0 0

5 400 0 0

5 500 0 0

The result of the BPF’s test above showed that
the center frequency lied at 50 KHz. This is proven
at that frequency the voltage gain is the greatest
gain.

3.2.3 The Test of AC to DC Converter

This test is done by providing input to the
circuit of 50Khz sinusoidal signal which generated
from function generator with some variation of
voltage amplitude. The output voltage is a DC
voltage is shown by a voltmeter which is then
compared with the rms voltage of its input signal
to determine the error of this circuit. The test
results is shown in Table 5.

Table 5 The result’s test of AC to DC converter

3.2.4 The Test of Differensial Amplifier Circuit

This circuit is used to adjust the DC voltage
output from the AC to DC converter, so that the
value willbe vary from 0-5 Volts. Thus, the output
of this circuit is a DC voltage with a maximum
voltage of 5 Volts and it’s ready to be inserted into
the ADC microcontroller.

3.3 The Body Bio-impedance Measurement

This measurement is intended to determine the
magnitude of impedance changes on the
back/shoulders. The measurement was made by
moving the right and left shoulders from the
normal position up to the maximum and recorded
the changes in voltage that occur. The test was
conducted on five samples. The impedance is
obtained by dividing that voltage by a large flow
of stimulation. Table 6 shown the measurements
on theright and left shoulders.

Table 6 Result of measurements on the right

shoulders
No.  Name Measured Impedance Impedance
(Q) Change
Normal  Contraction (©2)
1 Yudi 137.0832 152.4007 15.3175
2 Dharma 196.0295  203.6045 7.575
3 Andi 164.7954 175.9647 11.1693
4 Ahmad 178.5674 188.4387 9.8713
5 Robi  184.6490  189.6852 5.0362

Table 7 Result of measurements left shoulders

No.  Name M eaured Impedance Impedance
(Q) Change
Normal  Contraction (Q)

1 Yudi 154.8362  162.8298 7.9936

2 Dharma 174.8294  178.7382 3.9088

3 Andi 139.2847  145.8345 6.5498

4  Ahmad 156.2193  163.7301 7.5108

5 Robi 129.8453  139.3493 9.504

circuit
Vin AC (Virms)  Vout DC (Molt)  error (Volt)
05 041 0.09
1 0.93 0.07
15 1.34 0.26
2 0.95 0.05
25 2.48 0.02
3 3.04 0.04
3.53 3.23 0.27
4 3.65 0.35
45 4.13 0.37
5 4.57 0.43

From table 6 and 7, it’s known that the bio-
impedance measurement system is designed to
measure the body's bio-impedance value for all
samples tested. Table 6 is the measurement result
on the right shoulder and Table 7 is the
measurement result for the left shoulder. There is a
change in the value of bio-impedance in normal
circumstances compared to muscles when contract.
The test results ako show that the value of bio-
impedance when the muscle contracts larger
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compared to normal condition. On the right
shoulder, the changes in bio-impedance values
occured between 5.0362 Ohm and 15.3175 Ohm.
While, on the left shoulder the change in bio-
impedance values that occurred between 3.9088
Ohm and 9,504 Ohm. The changes in bio-
impedance values also caused the changes in
measured bio-impedance voltages which will be
used as a control signal in a system.

4. CONCLUSION

The design of body bio-impedance
measurement system with three electrodes
methods successfully done. This device is able to
measure the body's bio-impedance signal on two
channels simultaneously. There is a change in the
bio-impedance value of the body when muscle
tissue  contracts compared to normal
circumstances. On the right shoulder, an average
change in body bio-impedance value of 9.7938
Ohm, and on the left shoulder of 7.0934 Ohm. The
changes in body bio-impedance values are
proportional to the result of the changes of bio-
impedance voltage. The voltage changes that occur
can be used as a control signal in the system.
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EFFECT OF ENGINE TEMPERATURE CHANGES ON INJECTION
TIME OF FUEL AND GAS EMISSION OF GASOLINE ENGINE

Toto Sugiarto?, Dwi Sudarno Putra?, Wawan Purwanto?®
Teknik Otomotif, Fakultas Teknik, Universitas Negeri Padang

ABSTRACT: This paper aims to reveal the effects of changes in engine temperature on the injection time of
fuel and the exhaust gas emissions produced by gasoline motors. Engine cooling temperature is measured by
engine temperature sensors sent to the computer, which will regulate the time of spraying of fuel by the injector,
this will affect the exhaust gas emission content. The data of cooling water temperature change and duration of
injector work were measured using scantool, and the exhaust gas emission data was measured using four gas
analyzer. The test data shows that there is a correlation between the change in engine temperature received from
the engine cooling temperature sensor with the injection time of fuel spraying and the exhaust gas emission

produced by the gasoline motor.

Keywords: Injection Time, Exhaust Gas Emissions, Scantool, Four Gas Analyzer

1. INTRODUCTION

Electronic  fuel injection system with
electronic control (Electronic Fuel Injection; EFI)
uses the concept of mixing air and fuel occurs in
the intake manifold by using an injector to spray
the fuel in the intake manifold. The injection time
pattern during spraying of fuel into the intake
manifold is regulated by an Electronic Control Unit
(ECU). ECU will get several sensors to spray fuel
with the right amount and time according to engine
speed. Comparison of the appropriate amount of
fuel and air will cause perfect combustion to
produce optimum power and environmentally
exhaust gas emissions.

Before the engine running when the ignition
switch is on, the ECU receives signals for data
reads such as; cooling water temperature (ECT
sensor), incoming air temperature (IAT sensor),
intake pressure (MAP sensor) and trottlevalve
position (TP Sensor) to determine the ratio of the
first gasoline air mixture. During the engine
running at start, the ECU sends the pulse to the
injector based on the rpm reference pulse (engine
speed). When the engine temperature is lower, the
injection time pulse width is longer and there is
enrichment of the air-gasoline mixture ratio. If the
engine temperatures rise, the injection time pulse
width becomes shorter and the air-to-gas fuel
mixture becomes thinner.

In cold engine conditions (especially low
temperatures), especially in the morning, the
combustion chamber requires conditioning in such
a way that ideal engine heat is achieved
immed iately. The engine coolant water te mperature
sensor becomes one of the sensors whose
information is referred to as the conditioning
determinant. What happens to this conditioning is

to increase fuel injection into the combustion
chamber.

The present study will reveal the relationship of
changes in engine coolant temperature to the
duration of fuel spraying and the exhaust gas
emissions produced by gasoline motors.

2. ELECTRONIC FUEL INJECTION (EFI)

The beginning of the method of fuel entry into
the combustion chamber in the 1970s to 1980 fuel
intake system into the combustion chamber using
carburetor system. The carburetor system mixes the
air and the fuel takes place inside the carburetor.
Along with the regulation of exhaust emissions, the
process of mixing air and fuel has improved the
regulation pattern. Beginning in the 1970s, air and
fuel mixing systems gave birth to a new generation
of regulatory patterns called Electronic Fuel
Injection (EFI) (TTA: 2010).

Gasoline fuel injection system with electronic
control more popularly known as Electronic Fuel
Injection (EFI), electronically controlled injection
time and injection volume of fuel injector. The base
of this system has undergone many developments
and is also widely used in various brands of
vehicles, both European, Japanese and American
output vehicles. The operation of fuel spray
injectors is governed by an Electronic Control Unit
(ECU) better known as ECM (Electronic Control
Module) (Daihatsu: 2010).
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Sensor Injector

ELectronic Control
Unit (ECU)

Fig 1. Electronic Fuel Injection Scheme (EFI)
2.1 Engine Cooling Temperature Sensor (ECT)

Engine Cooling Temperature Sensor (ECT) is
made of thermistor, which is a variable resistor that
is affected by temperature. ECT work is the same
as IAT, just a different detection function. ECT
serves to detect the engine cooling water
temperature as an ECM input to correct the amount
of injection of gasoline in the injector.

Fig 2. Engine Cooling Temperature Sensor

ECT also serves as a temperature control engine
cooling water to the driver through temperature
gauge on the instrument panel. The machine
cooling water temprature sensor is a variable
resistance with NTC (Negative Temperature
Coeffecient) properties that serves to inform ECU
about the cooling water temperature of the
machine. With this NTC nature then; The cooling
water temperature is low, the sensor resistance
value is high. The cooling water temperature is
high, the sensorresistance value is low.

4

<apoa
=uua
Zooo

ECa
<00

3ga
200

oo

BE e L S

-20-% O 20 40 &0 80 wa c

Fig 3. Graphic Characteristic of Engine Cooling
Temperature Sensor

2.2 BExhaust Gass Emissions of Gasoline Engine

Gas exhaust gas is much more dangerous than
the diesel motor, gas exhaust gas is generally not
visible to the eye but very dangerous for human
survival.

1) Motor gasoline more dominant element of CO,

HC, and Pb.

2) Diesel motor is more dominant element SO2
and Carbon element causing density of exhaust
smoke.

2.2.1 Carbon Monoxide (CO)

Carbon monoxide (CO) emissions from
internal combustion motors are controlled mainly
by air / fuel ratio. The maximum CO is generated
when the motor operates with a mixture of greases,
such as when the motor starts to be turned on in
cold conditions or when accelerating. CO (Carbon
monoxide) is colorless and flavorless, this gas
occurs when the fuel or element C does not get
enough bond with Oz means the air entering into
the cylinder space is less or excessive fuel supply.

2.2.2 Hydro Carbon (HC)

The formation of hydrocarbon emissions
(HC) influenced the original component of the fuel,
the geometry of the combustion chamber and the
motor operating parameters. If HC emissions enter
the atmosphere, some of them are carcinogenic
(carcinogenic) as the cause of cancer. HC (Hydro
Carbon) color is black and scented quite sharp, this
gas occurs when the combustion process in the
combustion chamber is not going well or excessive
fuel supply. Disturbance in the main symptom
ignition system. This gas can cause irritation of the
eyes, nose and throat (ISPA) and eventually lead to
serious illness
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2.2.3 Carbon Dioxide (CO2)

The higher the CO2 substance in the exhaust
gas is to identify the burning in the motor.
Conversely, lower levels of CO2 in the flue gas
indicates that the combustion efficiency is not good
and also means the engine performance is not good.
Other effects: CO and HC levels rise and fuel
consumption increases. CO2 levels are measured
in% volume units. Average CO2 levels on motor 4
not in normal condition: motor with carburetor: 12
- 15 vol%, motor with EFI: 12 - 16 vol%, EFI
motor with catalytic converter: 12 - 17% vol.

3. RESEARCH METHODS

This research uses descriptive research design.
This research was conducted to describe the role of
engine temperature sensors by analyzing the data
obtained during the test. This research uses engine
EFI type L with data collecting instruments such as
thermocouple digital, engine scan tool, and four
gass emission analyzer.

Testing is done in the morning when the
machine is still in cold conditions. Data retrieval is

4. RESULTS AND DISCUSSION

The data obtained is then tabulated into table 1

done with data retrieval scheme as shown in Figure
4,

Engine EFI
Typel

ECU  Injector

o

Ly

Four Gas
Analyzer

Scan Tool

Fig 4. Schema of Research Data Retrieval

Table 1. Test Results on Gasoline Engine EFI Type L

Engine Engine Injection Injection Exhaust emissions

No Temperature Speed Time Volume CO HC CO; 0O,

o (Rpm) (us) (mD (%) (ppm) ) ()
1 30 1730 3,20 0,15 3,04 596 9,4 1,51
2 35 1495 2,82 0,14 1,12 235 12,7 0,75
3 40 1350 2,82 0,13 0,43 140 135 0,79
4 45 1234 2,82 0,13 0,41 132 135 0,75
5 50 1117 2,69 0,13 0,42 131 136 0,73
6 55 976 2,69 0,13 0,42 150 13,7 0,63
7 60 964 2,69 0,12 0,36 154 13,8 0,59
8 65 947 2,56 0,12 0,26 141 139 0,45
9 70 880 2,56 0,12 0,20 126 14,1 0,29
10 75 813 2,56 0,12 0,16 110 14,1 0,33
11 80 789 2,43 0,11 0,08 98 14,2 0,13
12 85 725 2,30 0,11 0,04 81 143 0,07
13 86 703 2,30 0,11 0,03 69 14,3 0,04
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4.1 Engine Temperature and Injection Time

The data from table 1 then made a graph of
the relationship between engine temperature and
fuel injection time in order to obtain graphs as
shown in Figure 5.

Engine Temperature VS Injection
time

4.00

3.00 \~_‘-—s——\~

2.00
1.00

Injection Time (&s)

0 50 100

Engine Temperature (°C)

Fig 5. Graph of Changes in Engine Temperature to
Changes Injection Time

Based on figure 5 above, there is a tendency
of relationship between engine temperature and
fuel injection time on injector. The tendency is that
the higher engnetemperature will increase the time
of the injection.

4.2 Engine temperature and injection wvolume

Furthermore fromthe data table 1 then made a
graph of the relationship between engine
temperature and the duration of injection volume of
injector to obtain graphs like Figure 6.

Engine Tempeture VS Injection
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4.3 Engine Temperature and Exhaust Gas
Emission

Based on the data from table 1 then graph of
the relationship between engine temperature and
exhaust gas emission of gasoline motor, which is
the content of CO (Carbon Monoxide) emission
and the emission content of HC (Hydro Carbon),
for clarity as in graph of figure 7 and figure 8.
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Fig 7. Graph of Engine Temperature on CO
Emission

Based on Figure 7, there is a tendency of the
relationship between engine temperature and CO
content of the gasoline gas exhaust gas. The
tendency is that when engine temparatures are still
low the CO emissions are high, while the engine
temperature is hot and reaches the ideal engine
temperature (80 - 90 °C) the gas emission contents
are small.

Engine Temperature VS Emission HC
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Fig6. Graph of Changes in Engine Temperature to
Changes Injection Volume

Based on figure 6 above there is a relationship
between engine temperature and volute fuel
injection by injectors. The tendency is that the
higher engine temperature decrease the volume of
injection.

Fig 8. Graphs The Engine Temperature of the HC
Emission

Based on figure 8 above, there is a
relationship between engine temperature change
and HC exhaust gas emission content on gasoline
motor. The tendency is when the engine
temperature is still low. HC emissions tend to be
high, while the engine temperature is hot and reach
the engine temperature. ideal (80-90 °C) HC
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exhaust emissions contents are small. High levels
of HC exhaust emissions in vehicles cause a foul
odor from exhaust gasoline gas emissions, this
happens in the morning when new vehicles are
turned on.

5. CONCLUSION

The results prove that the heat of the
machine detected through the cooling water
temperature sensor has a relation to the time of
injection time of injection time. The fuel injection
time will affect the volume of the injection volume,
this will affect the combustion process inside the
cylinder. The longer the fuel injection time will
increase the exhaust gas emission content. This is
evident when the time of injection long exhaust
emissions tends to be high (bad content).
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IN EDUCATION ABOUT DANGERS OF SMOKING ON
KNOWLEDGE AND ATTITUDES OF
SENIOR HIGH SCHOOL 12 PEKANBARU STUDENTS

Hastuti Marlina, Reno Renaldi?
Faculty of Engineering State University of Padang

ABSTRACT: Based on Worl Health Organization (WHO) estimates of smokers in the world of 1.3 billion, in
Indonesia teenage smokers (> 15 years) amounted to 36.5%. Therefore need prevention and fighting for smokers
among teenagers is reduced. One of them by providing information through counseling to students of senior high
school 12 Pekanbaru. The purpose of this research is to know the effectiveness of using poster and video media in
education about danger of smoking on knowledge and attitude of senior high school 12 Pekanbaru students.
Quantitative research type with quasi experimental design (one group pre test and post test). The population of all
students of class X and XI are smokers. A sample of 82 people was taken with a sampling census technique.
Analysis using T-test. The result of this research is got difference of mean value of knowledge of student which
given counseling using video media that mean rank 14,60 bigger value compared to mean rank media of poster that
is 13,98. The mean difference of the students' attitudes attituded to using video media means the mean rank 22, 90 is
greater in value than mean rank of media poster 22, 58. This means that the counseling media use the video more
effectively in the delivery of hazard education to increase the knowledge and attitude of the students of senior high
school 12 Pekanbaru.

Keywords: Poster, Video, Knowledge, Attitude, Smoking

1. INTRODUCTION Media Poster and video is an effective medium in

Smoking behavior is a national and world
problem. World health organizatition (WHO)
considers smoking behavior has become an important
issue for the whole world. One of its obvious forms is
the WHO establishing May 31, 1998 as the world's
no-tobacco day and so on commemorating annually
on May 310,

Recorded approximately 1.3 billion smokers
worldwide, 84% of them in developing countries,
whereas in developed countries are happening just
the oppositel? Age was first smoked at age 5-14
years of 19.2%, at age 15-19 of 43.3%. At the age of
20-29 of 18.9% and at age> 30 years of 3.9%, while
the remaining non-smokers are only 14, 7%[l,

Considering the high rate of cigarette
consumption in adolescence and productive age, the
Ministry of Health of the Republic of Indonesia has
issued a communication warning communication
strategy such as through media poster and video. In
early January 2014 the government issued PP no. 28
of 2013 on the regulation of health warning in the
form of picture and writing has been applied to the
advertisement media, the government requires that all
cigarette packs in circulation include pictures of
damaged organ condition through the scary picture it
is expected that the number of active smokers in
Indonesia can be suppressed(“.

adding knowledge and changing one's attitude. In the
study ™ pre intervention knowledge was 0.45% with
a standard deviation of 0.502%. While knowledge on
post-intervention is 0.85% with a standard deviation
of 0.361%. There was a difference of mean value
between pre intervention knowledge and post-
intervention knowledge of 0.4% with a standard
deviation of 0.41%. T-test results obtained p value =
0.000 and it can be concluded there is a significant
difference between pre and post-intervention
knowledge. This means that the poster is effective to
increase the knowledge of the head of Meranti
Pandak urban village, and it can be seen p value
<from 0.05.

However, the increasingly widespread
government disseminates the message of picture
health warning through posters media, packing of
cigarette pack and video, does not mean decreasing
cigarette consumption, based on preliminary survey
conducted by researchers at senior high school 12
Pekanbaru students, there are still many students who
smoke well in school environment as well as outside
school. In fact, the picture health warning message
through the media poster and video has been
displayed and socialized in various places.
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This makes the researcher interested to do
research about the effectiveness of the use of media
poster and video on the education of danger to the
knowledge and attitude of students of senior high
school 12 Pekanbaru.

2. RESEARCH METHODS

This study uses Quasi Experiment (one group pre-
test post-test) students are all students of class X and
X1 are smokers. The sample was 82 people divided
into 2 groups, group A consisted of 41 people who
got the danger of smoking using poster media and
group B consisting of 41 people who received
education about danger of smoke using video media.
The analysis used is univariate and bivariate, statistic
test used is T-test.

3. RESEARCH RESULT
3.1 Univariate Analysis

Level of knowledge of students before being
given penyapandengan media poster, low knowledge

4™ International Conference on Technical and Vocation Education and Training

students as much as 21 people (51.2%). After being
given extension with the poster media about smoking
danger messages, knowledge of low-knowledge
students decreased to 2 people (4.9%).

Whereas the knowledge of students before being
given penyanjandengan video media, low knowledge
students as many as 28 people (68.3%). After being
given extension with video media about smoking
danger messages, knowledge of low-knowledge
students decreased to 17 people (41.5%).

In the attitude change of students before being
given extension with media poster, students with
negative attitude were 34 people (82,9%). After being
given extension with the poster media about smoking
danger messages, students with negative attitudes
decreased slightly to 32 (78%).

While the attitude of students before given
counseling with video media, students with negative
attitude as much as 40 people (100%). After being
given extension with video media about smoking
danger messages, students with negative attitudes
decreased to 16 people (39%).

Table 1 The difference in the mean score of the students' knowledge score after being given Dissemination of the
dangers of smoking with media poster and video

Knowledge Mean rank Pvalue
Poster 14,20 0,046
Video 14,68 0,000

Table 2 The difference in the mean score score after the student attitude given the extension of the dangers of

smoking with media poster and video

Attitude Mean rank Pvalue
Poster 22,98 0,497
Video 22,67 0,003

3.2 Bivariate Analysis

Based on T test results can be seen that the
average score of knowledge after the given media
poster is 14.20 with pvalue value 0.046 So also with
the average score after the given value with the video
media is 14.68 with p value 0.000. This means that
media poster and video media are effective in
delivering messages of danger of smoking to increase
the knowledge of students.

While the poster media is not effective against
changes in student attitudes. While the average score
after the given video media is 22.67 with p value
0.003 <0.005. This means that effective video media

in the delivery of smoking danger messages to
changes in student attitudes

4. DISCUSSION

4.1 Effectiveness of media use of posters and video
media on smoking hazard education to
students' knowledge

From the research result, it is found that there is
difference of mean of knowledge value of student
after giving counseling either with media of poster or
video media where mean rank with video media that
is 14,60 bigger than mean rank with media poster that
is 13,98. The results of this study prove that the video
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media show more effective results in increasing
students' knowledge about the dangers of smoking.

As outlined by the research of expertst®, the
senses that channel the most knowledge into the brain
are the eyes. Approximately 75% to 87% of human
knowledge is acquired and channeled through the
eye. The other 13% to 25% are channeled through the
other senses.

So the use of media (video) in health promotion
activities is a very appropriate media in improving
students' knowledge because by using the video not
only but also can be heard, and not only that the
video can also present information, describe the
process, explain the concepts that complicate, teach
skills, shorten and slow down time and influence
attitudes.

This research is in line with Fatimah's research!®
shows that the result of research analysis of influence
of nutrition counseling balanced with video media
and poster to the knowledge and nutritional status of
elementary school students showed a significant
influence with p = 000 or p <0,05 meaning influence.
Where video media is more effective in improving
knowledge dibangdingkan with media poster.

Then the results of this study are also in line with
research conducted by Kurniawatil™l which states that
the video media is better than the media leaflets to
improve the knowledge of pregnant women about
how to deal with complaints during pregnancy in
RSUD Surakarta
4.2 Effectiveness of media use of posters and video

media on smoking hazard education on student

attitudes

From the research result, it is found that there is
difference of mean of attitude attitude of student after
giving good counseling with media of poster and
video media where mean rank with video media that
is 22,90 with p value 0,003 <0,05 mean rank with
poster media 22,58 with p value 0.497> 0.05. The
results of this study prove that the video media show
more effective results in the positive attitude changes
of students about the dangers of smoking.

According to Notoatmodjol®l. attitude is a reaction
or a person's response to a stimulus or object. That
attitude can not be directly seen, but can be
interpreted first from a closed behavior. Changing a
person's attitude is a very difficult thing to do,
because it requires a continuous stimulus and takes
time in the process. In the provision of stimulus or
stimulus, an effective and appropriate communication
media needed to change a person's attitude according
to what we expect.

The video media is an effective medium in
changing attitudes. According to Sadimanll. the
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video has several advantages including the message
delivered quickly and easily remembered, developing
the imagination, clarify the abstract and provide a
more realistic explanation.

The use of audio-visual media (video) in health
promotion activities is a very appropriate media in
improving the knowledge and attitude of students,
because the video is not only seen but also can be
heard, and not only the video can also present
information, describe the process, explain the concept
-complicated concepts, shorten and slow down time
and affect attitudes.

This study is in line with the July study in
Sustainable Lestari®, states audiovisual media rely
on hearing and sight of the target, where audiovisual
use involves all the means of the sense of learning, so
that the more sensory devices involved to receive and
process information, the more likely the contents of
the extension can be understood and retained in
memory.

This research is also in line with Purniawan on
the effectiveness of poster media and audio visual
media (video) on smoking behavior in the home,
which states that audio visual (video) is more
effective in attitude change. This is indicated by the
value of P value 0.003 <0.005,

5. CONCLUSION

1) There is difference of mean value of student
knowledge after giving good counseling with
media of poster and video media where mean
rank with video media that is 14,60 bigger value
compared to mean rank with media poster that is
13,98. The results of this study prove that the
video media show more effective results in
increasing students' knowledge about the dangers
of smoking.

2) There is difference of mean value of attitude of
student after giving counseling either with media
of poster or video media where mean rank with
video media that is 22,90 with p value 0,003
<0,05 mean rank with poster media 22,58 with p
value 0,497 > 0.05. The results of this study prove
that the video media show more effective results
in changes in student attitudes are good about the
dangers of smoking.
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DECISION SUPPORT SYSTEM (DSS) WITH WP AND MFEP
METHODS IN SELECTION OF BEST BABY CLOTHES

Asyahri Hadi Nasyuh?, Rahmat Sulaiman Naibaho?, Saniman?
12 Mahasiswa Program Doktor Pascasarjana FT UNP,3STMIK Triguna Dharma

Abstract: In providing the best baby clothes, warehouse managers have a problem in determining the best
brands of baby clothes that will be marketed to increase their selling power and make profits and make
procurement properly so that sales continue to run well. To overcome the existing problems, it is necessary to do
research in decision making by using method Weighted Product and Multi Factor Evaluation Process that can
produce decision based on the criteria of baby clothing brand to be marketed. the results of the implementation
concluded that using the Weighted Product method and Multi Factor Evaluation Process can help the decision
making process of choosing the best baby clothing brand to be marketed so as to increase the selling power
because using both methods that can produce the same decision so as to provide a better level of confidence in

making the best choice of baby clothes.

Keywords:DSS, Weighted Product and Multi Factor Evaluation Process

l. Intorduction

The business world is full of competition, the
intensity of which is increasing day by day,
including in clothing sales business. In this sales
venture anyone who has a strong network system
will last longer and win the market competition.
Marketing factor is a matter of great concern
because marketing is the final process that must be
done to provide value and success of a product that
we market. At this time the US Group does not yet
have a system that can know the best clothing brand
in order to increase sales, because consumers
generally have knowledge of the materials and
clothing brands they are looking for so that it can
affect the level of sales. This is to be more careful
in making the addition of stock sales of the best
brands that have been selected based on the system
designed.

Il Literature Review
2.1 Decision Support System (DSS)

Decision Support System is an interactive
system that supports decisions in the process of
decision making through the alternatives obtained
from the data processing, information and model
design. Decision-making is the process of selecting
alternative actions to achieve a particular goal or
goal. Decision-making is done with a systematic
approach to the problem through the process of
collecting data into information and coupled with
the factors - factors that need to be considered in
decision making. The goal is to assist decision-
making in choosing various decision alternatives
that are the result of information processing
obtained by using decision-making model.

DSS is a combination of individual
intelligence resources with component skills to
improve the quality of decisions. Decision support
systems are also computer-based information
systems for decision-making management that
address semi-structural problems. Decision support
systems are not a decision-making tool, but rather a
system that helps decision makers by equipping
them with information from data that has been
processed with relevance and is needed to make
decisions about a problem more quickly and
accurately. So this system is not meant to replace
decision making in the decision making process.
decision making is a process of selecting the best
alternative from several alternatives systematically
to be followed up as a way of decision making.
Here is a decision-making process, namely

1. Search (Intellegence)
This stage is the process of searching and
approaching from the scope of problematics and
the introduction of problems. The input data is
obtained, processed and tested in order to
identify the problem.

2. Design (Design)
This stage is a process of finding, developing
and analyzing alternatives that can be done.
This stage includes the process of analyzing the
problem, lowering the solution and testing the
feasibility of the solution.

3. Election (schoise)
A selection process is made between possible
action alternatives. The election results are then
implemented in the decision-making process.

4. Implementation (implementation)
This stage actually includes the third stage, but
some argue that this stage needs to be viewed as
a separate section to describe the relationship
between phases more broadly.
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2.1 Weight Product (WP) Method

The Weight Product (WP) method is one of
the simplest methods with multiplication to
attribute attribute rating, where each attribute rating
must be raised by the attribute weights. This is
called normalization. Weight Product completion
steps are as follows:

1. Determine the criteria in advance which will be
used as a benchmark in decision making.
2. Normalize each alternative value with weight
improvement X Wj = 1 is by the formula:
. w
Wj=—
>w
3. Calculating the value of the preference weight
of each alternative with the variable W is a
positive rank for attribute profits and negative
value for the cost attribute. Preferences for Si
alternatives are given as follows:
n

Si = | |xijwj

j=1

Where :
Si = value of each alternative
n = number of criteria
xij = the value of each row and column
wj = attribute value owned by each criteria
IT = product

4. Perform ranking obtained from the largest value
selected as the best alternative. With the
formula:

Si

VLG

Where :

V: Alternative preferences are analogous to vector
\Y

X: Criteria Value

W: Weight criteria

i: Alternative

j: Criteria

n: Number of criteria

2.2 Multi Factor Evaluation Process (MFEP)

The best alternative selection process using
weighting siytem, where the method is a
quantitative method, referred to as the method of
MFEP. In multi-factor decision making, decision
makers subjectively and intuitively weigh various
factors that have an important influence on their
choice of alternatives. For strategically influential
decisions, it is more advisable
using a quantitative approach such as the Multi
Factor Evaluation Process (MFEP). In a Multi
Factor Evaluation Process (MFEP), first all criteria
that are important factors in making consideration
are given the appropriate weighting. The same steps
are also taken against the alternatives to be selected,

Page 44

4" International Conference on Technical and Vocation Education and Training

which are can then be evaluated in relation to those
factors of consideration.

For example, the Multi Factor Evaluation
Process (MFEP) will be used in selecting a
computer. In the implementation of Multi Factor
Evaluation Process (MFEP), the first thing to do is
to determine the factors that are considered
important in the selection of the required computer.
In this example it is determined that these factors
are hardware, software and vendor support.

I1l. Discusion And Result
3.1 Design and Analysis

Problems that arise at the time of the addition
of clothing stocks that were done was still not able
to approach the right target because of the many
brands that are provided while not about the
consumer market, resulting in the remaining
number of other brands that are not sold out.
System analysts systematically assess how the
system functions by observing the process of input
and data processing and information output process
to help improve operational processes. System
analysis is a process for collecting and interpreting
existing realities, diagnosing problems and using
both to improve the system. Systems analysts are
also people who have the ability to analyze a
system, choose alternative troubleshooting and
solve problems using a computer.

3.2 System Algorithm

The system algorithm can be defined as the
decomposition of a complete information system
into its component parts in order to identify and
evaluate the problems, opportunities, constraints
and expected needs so that proposals can be
proposed. The determination of the best clothing
brand affects the increase of market interest. With
the design of this system is expected to know what
brands are most interested by consumers so as to
increase sales. The method used is WP and MFEP
which is the field of decision support science in the
determination of the best clothing brand. To obtain
the result / output we need several stages, firstly
determining the selected criteria and the weights,
determining the evaluation factor weights,
calculating the weight factor using WP and MFEP
formula, calculating the weight factor of the whole
criteria and making the decision of the number of
factors weight was to know the feasibility of
becoming the best clothing brand to be selected.
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Table 3.1 Weighting Criteria

Criteria Weight
Price 5
Quality 4
Ingredients 3
Motive 2
Color 1

Table 3.2 Alternate data

Alternate Criteria Symbol
B Price Quality | Ingredients | Motive Color N

ey ag Sangat Sangat Bordir
Libby 1350000 | "pii | Lembut | Sablon | 198 | A

Velvet | 300.000 Sgnj;‘ B
Chive 250.000 | Baik Lembut Sablon | Terang C
)g’i’gs 200.000 | Sedang | Sedang | Polos | Sedang | D
Boboho | 150.000 | Sedang Kasar Corak | Terang E
At the time of observation the data has been given
initial weight in the selection of clothing brand as
follows:

Initial WeightorwW=54321

The formula of weight improvement in the WP

method is as follows:

Lembut Print Terang

Wi— wj
T = S wj
Information :
Wj = Weight
wj = sum of all weights

Then the  weighting process is  done
For price :

1=—> =2-033
5+_4-+3+2+1 15
For Quality :
4
w2 — =10.27

T5+4+3+2+1 15

For Ingredients:

3 3
WS =crat3r2+1 15 02
For Motive :
W4 = 2 —2—013

T 54+444+4342+1 15

For Color :

1 1
W5 — = 0.07

“5+4+3+2+1 15

From the weighting process above we get the final
weight as follows:

For price: 0.33

For Quality: 0.27

For Ingredients: 0.2

For Motive: 0.13

For Color: 0,07
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Table 3.3 WP Criteria Weight Value

No Criteria Factor Weight

1. | Price 0.33

2. | Quality 0.27

3. Ingredients 0.2

4. | Motive 0.13

5. | Color 0.07
Total 1

1. Factor Evaluation

For Factor Evaluation obtained from the
observation of some brands of clothing. For
example, there are 5 brands that entered the
selection in the selection of Liby, Velvet, Chiyo,
Moms Gift, Boboho. As for giving the value of
price criteria can be seen based on price
assessment table as below:

Table 3.4 Rating Price

No | Price Value
1. 0-100 90 - 99
2. 100 — 200 80 — 89
3. 200 — 300 70 -79
4, 300 — 400 60 — 69
5. 400 - 500 0-59

Table 3.5 Table Rating Qualitiy

No | Qualitiy Value
1. Very low 0-59
2. Low 60 - 69
3. Medium 70-79
4, High 80 -89
5. Verry High 90 -99

Table 3.6 Table Rating Ingredients

No | Ingredients Value

1. Very rough 9099
2. Rude 80 -89
3. Medium 70-79
4. Soft 60 — 69
5. Very soft 0-59

Table 3.7 Table Rating Motive

No | Motive Value

1. | Plain 50 - 59

2. | Shooting 60 - 69

3. | Embroidery 70-79

4. | Screen printing 80 — 89

5. | Embroidery 90 - 99
Sablon
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Table 3.8 Table Color Rating

No | Color Value

1. Very opaque 50 -59
2. Blur 60 - 69
3. Medium 70-79
4, Bright 80 — 89
5. Very bright 90 - 99

These five brands have scored on the selection
process that has been done, and for the cost is for
the criteria of price and materials, for keutungan is
for the criteria of quality, motive, and wara. The list
of the five brands is as follows:

Table 3.9 Assessment of Any alternative

. Criteria
Altematif Price | Quality | Ingredients Motive Color
Liby 63 95 635 95 95
Velvet 63 90 63 80 90
Chiyo 73 83 63 80 90
Moms Gift 75 90 80 60 75
Boboho 83 70 80 60 90

Do the stages Normalization of each alternative

value (vector value) as follows:

Liby(Sl) = (65 -0,33) * (950,27) * (65—0,2) * (950,13) *
(95°97) = 0,930

Velvet(S2) = (65033) * (90%27) * (6502) * (80%13) *
(90°97) = 0,893

ChiyO(S3) = (75-0,33) * (850’27) * (65—0,2) * (800,13) *
(90°97) = 0,839

Moms Gift(S4)= (759%) * (80%?7) * (8002) *
(60013%) * (75°07) = 0,753

Boboho (S5) = (85033) * (70027) * (800?) * (60°1%)
*(90%07) = 0,706

After doing the normalization step then do the

calculation of the value of preference weight of

each alternative, as follows:

Vi Preference Value for Liby Brand

B 0,930
" 0,930 + 0,893 + 0,839 + 0,753 + 0,706
_ 0939 _ 0,225
4122

Vi Preference Value for Velvet Brand

_ 0,893

~ 0,930 + 0,893 + 0,839 + 0,753 + 0,706
=993 0217
4,122 7

Vi Preference Value for Chiyo Brand

B 0,839

0,930 + 0,893 + 0,839 + 0,753 + 0,706
=989 _ 0203
4,122 7

Vi Preference Value Moms Gift Brand
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3 0,839

70,930 + 0,893 + 0,839 + 0,753 + 0,706
_ 0839 0,183
T 4122

Vi Preference Value Boboho Brand

_ 0,706

70,930 + 0,893 + 0,839 + 0,753 + 0,706
_ 0706 0,171
4122

From the results of calculations performed based on
the WP method obtained the value of the five
brands of clothing as follows,

Table 3.10 Ranking by Preference

No | Alternatif The value of the | Ranking
preference

1. Liby 0,225 1

2. Velvet 0,217 2

3. Chiyo 0,203 3

4. Moms Gift 0,183 4

5. Boboho 0,171 5

3.3 Multi Factor Evaluation Process

Table 3.11 Value Criteria

0 Criteria Value
Price
Quality
Ingredients
Motive
Color

g |wINEZ

RINW| (O

In this case the same data will be used as Table 3.2
At the time of observation the data has been given
initial weight in the selection of clothing brand as
follows:
Initial WeightorW=54321
The formula of weight improvement in the WP
method is as follows:

wie M

Iy

Information :
Wj = Weight

wj = sum of all weights

Then the  weighting process is done
For price :

1=———=3-033
5+_4—+3+2+1 15
For Quality :
4 4
w2 — =0.27

T5+4+3+2+1 15

For Ingredients :

3 3
w3

“5y4+3t2+1 15 02
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For Motive :
W4 = 2 —2—013
T 54+444342+1 15
For Color :
1 1
W5 — = 0.07

T5+4+3+2+1 15

From the weighting process above we get
the final weight as follows:

For Price: 0.33

For Kulitas: 0.27

For Material: 0.2

For Motives: 0.13

For Color: 0.07
After the final weight is obtained, then the next step
is to do the calculation by MFEP method as
follows:
1. Determining the Weight Criteria (Factor

Weight).

Factor Weight is obtained based on initial weight.

Table 3.12 Weight Factor

Factor Weight
Price 0.33
Quality 0.27
Ingredients 0.2
Motive 0.13
Color 0.07
Total 1

1. Factor Evaluation
For Factor Evaluation obtained from the
observation of some brands of clothing. For
example, there are 5 brands that entered the
selection in the selection of Liby, Velvet, Chiyu,
Moms Gift, Boboho. The five brands have
scored on the selection process that has been
done. The list of the five brands is as follows:
Table 3.13 Alternate Data

Criteria

Altematif Price | Quality | Ingredients Motive Color
Liby 635 93 65 95 95
Velvet 635 90 65 80 90
Chivo 75 85 65 80 90
Moms Gift 75 90 80 60 75
Boboho 85 70 80 60 90

2. Weighted Evaluation

Perform multiplication calculation between
weight weight (criterion value which has been
determined during observation and has done
weighting with WP method) with value of
weight evaluation (value of evaluation result of
brand of clothes). The calculation of Weight
Evaluation can be written by the formula:

Weight Evaluation = Factor Weight . Factor
Evaluation
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The calculation of weight evaluation will be done
on each brand that has received value based on

predetermined criteria,
calculation will be described as follows:

the weight

evaluation

Table 3.14 Weight Evaluation Liby

Weight | Evaluation Weight
Factor Factgor Factor Evalugtion

Price 0,33 65 21,45
Quality 0,27 95 25,65
Ingredients | 0,2 65 13

Motive 0,13 95 12,35
Color 0,07 95 6,65

Total 79,1

Table 3.15 Weight Evaluation Velvet

Factor Weight | Evaluation Weight
Factor Factor Evaluation

Price 0,33 65 21,45
Quality 0,27 90 24,3
Ingredients 0,2 65 13
Motive 0,13 80 10,4
Color 0,07 90 6,3

Total 75,45

Table 3.16 Weight Evaluation Chiyo

Factor Weight | Evaluation Weight
Factor Factor Evaluation
Price 0,33 75 24,75
Quality 0,27 85 22,95
Ingredients 0,2 65 13
Motive 0,13 80 10,4
Color 0,07 90 6,3
Total 77,4
Table 3.17 Weight Evaluation MomsGift
Factor Weight | Evaluation Weight
Factor Factor Evaluation
Price 0,33 75 24,75
Quality 0,27 90 24,3
Ingredients 0,2 80 16
Motive 0,13 60 7,8
Color 0,07 75 5,25
Total 78,1
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Table 3.18 Weight Evaluation Boboho

Factor Weight | Evaluation Weigr_\t
Factor Factor Evaluation
Price 0,33 85 28,05
Quality 0,27 70 18,9
Ingredients 0,2 80 16
Motive 0,13 90 11,7
Color 0,07 60 4,2
Total 78,85

From the results of calculations performed on the
basis of the MFEP method obtained the value of the
five brands of clothing as follows,

Table 3.21 Ranking Based on the Total Weight of
Evaluation
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3.4 Modeling with Flowchart System
Flowchart system is a flow chart that
describes a computer equipment system used in
data processing and the relationship between the
equipment.

Initialize K1 to Ki
Alternative Ai, V1 as double

Show Value of K1, K2, K3, and
Alternative Brand value

v

Normalize each Brand Value
with Criteria value

From the calculation of WP and MFEP

. Total Weight .
No | Alternatif Evaluatiogn Ranking 7
1. | Liby 79,1 1 Calculates the value of preference weight on
2. | Velvet 75,45 2 each alternative with WP and MFEP Method
3. | Chiyo 77,4 5 v
4. | Moms Gift | 78,1 3 Do Ranking
5. | Boboho 78,85 2 ¥

Show Result Of Ranking

methods obtained calculations with different
results. In the WP method the selected clothing
brand is Libby with a value of 0.2257 and the
calculation on the MFEP method The selected
clothing brand is Libby with a value of 79.1. With
the same data obtained the results of calculations
WP and MFEP methods that produce the same
decision but with different numbers.

Picture 3.1 Flowchart Methods Of WP and MFEP

From the results of the above calculation, it is
known that the value of the result for Liby = 0.2257
on the calculation of WP and Liby method = 79.1
on the MFEP method, thus Liby has the highest
value equal to the result of the alternative manual
chosen as the best outfit of the calculation with WP
method and calculation by MFEP method. Thus the
results of the comparison analysis of both methods
show similar results in determining the best
clothing selection.

4 CONCLUSION

The conclusion of the Thesis entitled
Decision Support System Comparative Analysis of
Weighted Method Products and Methods
Multifaktor Evaluation Process In Selection Brand
Best Clothing
1. Decision Support System is made by analyzing

system needs Comparison Analysis of Weighted
Product Method and Multifaktor Evaluation
Process Method In Selection of Best Clothing
Brand.

2. Weighted Method Products and Methods
Multifaktor ~ Evaluation Process can be
implemented in assisting decision making
determine Best Clothing Brand
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3. The system assists managers in providing
clothing brand recommendations according to
the criteria to get the best brand.
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MODIFICATION OF INPUT PUSHER ASSEMBLY OF LASER
MARKING MACHINE

By Arif Rahman Hakim, NPM 16193009
Student of Doctoral Program UNP Padang

ABSTRACT: Laser marking process is one of the process steps in Integrated Circuit (IC) assembly
manufacturing. This process is to mark the IC unit with the device information, assembly information and
product brand. One type of lead frame used for IC assembly is open end lead frame which causing the individual
lead on end unit prone to damage due to hard mechanical contact. At laser mark process, the lead frame will be
pushed into the laser chamber by using a solid input pusher. The existing design of input pusher will push the
lead by making contact with the edge of the lead frame. Production section keep observing the damage lead
problem occurred when process the open end lead frame. Damage lead was 54% of the defect occurred at laser
mark process. This problem causing low yield and high rework. Team has been established to analyze the
problem and found the solution. Through investigation and analysis, team found the root cause of the problem
and takes the appropriate corrective action. Design modification of input pusher from the previous design which
was solid type to be U-type significantly reduces the damage lead at laser mark process. Initial observation

showed that the new design able to reduce 98% of damage lead.

Keywords: Design modification, Laser Machine, Damage Lead

Introduction

Integrated Circuit (IC) is a vital electronic
component that being used widely in electronic
application. This component is used in consumer
product, telecommunication, computer and
automotive industry. Global competition and
market driven has motivated the multinational
company which produce IC to sub contract the IC
assembly manufacturing to the Asian country. One
of the countries selected by the industry to be off
shore site of assembly manufacture is Batam island
of Indonesia.

There is one IC assembly manufacture
located in Batamindo Industrial Park Muka Kuning,
Batam. This is one of top 10 IC assembly
subcontractors in the world. In this factory, ICs are
assembled starting from wafer chip up to the final
IC component. The process step to assemble the I1C
is started from wafer saw process. At this process
wafer will be sawn to be single chip called as die.
The single die then attached to a copper lead frame
using conductive epoxy glue. To strengthen the
bonding, the work piece will be cured at 125°C.

The next process is to connect the die to the lead

frame using gold wire by ultra sonic welding. This
process is called as wire bonding. All these
processes are classified as front line production.
Wire bonded die then goes to molding process
where the work piece will be covered by using
epoxy mold compound plastic that categorized as
thermo set plastic. The process then continued by
solder plating process where the copper lead frame
will be coated by tin (Sn).For device identification,
the IC package will be marked using laser process.
The information written on the package contains
device name, manufacturing code and product
brand. After completion of laser marking process,
the work piece will be trimmed and formed to be
single IC unit, then the final IC component are
ready to ship to the customer, the owner of the
product.

In this paper, it will be elaborated the
process of laser marking. At this process, work
piece will be loaded into the input track of the
machine then the work piece will be pushed into the
laser chamber using a pusher assembly called as
input pusher. Inside the laser chamber, a laser

system will mark the IC package. Then finally, the
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marked work piece will be pushed out of the

chamber and unloaded to the carrier bag.

Production section observing quality issue of the

product such as marking defect, package defect and
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lead defect. Production data showed that the lead
defect contributed 54% of total defects. This quality

issue is concentrated on open end lead frame type.

|1

¥ 11

Fig 1. Open end lead frame

Methodology for Improvement
To address the quality problem, need to
establish a cross functional team. The team

members are from multidiscipline function in the

Open end
lead
frame

organization such as process engineering,
equipment  engineering,  quality  assurance,
production.

Table 1. Steps for improvement

Activities Method

1. Problem identification

Production data analysis.
Process observation.

2. Problem analysis

Brainstorming.
Team discussion

3. Potential cause verification

Simulation.

4 Solution development

Brainstorming, discussion.
Benchmarking, Simulation.

5. Solution effeciveness

Simulation.

6. Solutions implementation

Action

Problem identification

Data for the quality problem at laser marking
process collected for last one month indicated that
damaged lead is top defect. Further observation and
analysis on the defect mapping showed that 54% of
damaged lead occurred at pusher section of laser

marking machine.
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Fig 2. Schematic of laser marking process

INPUT PUSHER OUTPUT STOPPER EJECTOR PIN

w= No. of Defect w=% Cum

Fig3. Pareto of damage lead occurrence in the laser mark machine

Analysis the problem assembly. Fishbone diagram method is used to

analyze the potential cause of problem that will be
Referring to pareto of the damage lead (fig. verified to find root cause of the problem.
3), team did further analysis on input pusher
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METHOD

+—Work piece stop suddenly

Input pusher ejector pin on the track
put p | P >

touching lead frame f
Ejector position is vary
None standard of J
Ejector pin position

uUn controlled
motor speed

MAN

&—— Track width is not compatible

Repeated check

High speed of Q/P roller

Technician is careless

High Damaged lead at

Waork piece jamming at input pusher

Work piece is not clean of mold gate flash

Mold Flash on
work piece

Pusher directly touching the lead

Lead frame edge is un covered

Lead frame type _f

Material

Crumple work piece at laser chamber™=——»

Work piece out of track

IIP width &0/P width of
track is unbalance

Friction between work piece and o/p
stopperwith lead

Design of O/P
stopper related

v Laser Mark Process

Input pusheris not optimal
Body pusher pushing the work
piece
Poor Design of Input

Pusher

Machine

Fig 4. Fish bone diagram

Verification on the potential causes derived
from fishbone diagram revealed that few potential

causes are not confirmed.

Table 2. Potential causes verification

. » . A \ X Pao
1 Technicians are careless when checking the track width. Adi Not confirmed
2 Poor design Input Pusher Tarno Confirmed
8 Unbalanced width of i/p & o/p track Sugi Not confirmed
4 Poor design of out put stopper Adi Confirmed
5 Mold flash on work piece Tarno Not confirmed
6 Type of lead frame which is open lead frame Sugi Confirmed
7 None standard position of Ejector Pin Sugi Confirmed
8 Uncontrolled out put roller motor Tarno Not confirmed

Original design of input pusher directly
touches the lead frame edge. If the work piece
having abnormal mold gate end flash as poor
quality of molding process, then the work piece will
abnormally bent that called as side bent. This
condition can disturb the smoothness of work piece

sliding on the track such as high frictions. To keep

the work piece moving, the input pusher will push
the work piece with higher forces. Due to the input
pusher touching the lead with higher force,
therefore the lead contacted with pusher will

damage.
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Fig. 5 Input pusher directly contact with lead

Out put stopper is a machine part that has will hit the stopper hardly and this prone to cause

function to stop the movement of the work piece on damage lead.

the track. If work piece moves to fast on track, it

OUTPUTROLLER

GUIDE A OUTPUT A
PNP

Work

»

a0

STOPPERUP

REJECTPATTERN

ROLLER BELT

$ STOPPER DOWN _
ROLLER WHEEL | e =R

Fig 6. Work piece hit the stopper hardly

The stopper mechanism moving up and
down. Original design of out put stopper having flat
surface facing to the lead. This design provide high
possibility of the lead to be damage when there is
hard contact.

Corrective action

Four out of eight potential causes were
verified and confirmed causing the problem. Team
conducts brainstorming to develop corrective
actions.

1.  None standard position of ejector pin is
confirmed as potential cause. To address this
potential causes, standard position of ejector

pin is defined and classified as critical item to

check when doing the machine set up. The
work document is revised to document the
standard position. All technicians are required
to use the work document as guideline when
set up the machine.

Type of lead frame with open end is
confirmed. However, modification of lead
frame requires high cost since vendor
involvement is required. Then team
considered this potential cause as the last
potential cause to address.

Team focus to poor design of input pusher

and out put pusher which are confirmed as
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potential causes. Then, the corrective actions 1.  Modification of input pusher.
to improve the design are considered. There are 2 alternatives of design
modification for input pusher;
Methodology in improving the design of input Table 2. Alternative design for improvement
pusher and out put pusher: of input pusher.
Upon the confirmation of poor design of
input pusher and out put pusher, team develops

ideas for modification of the existing design.

the

Correlation to

potential cause

Alternative modification Effectiveness verification

ALTERNATIVE 1

Redesign input pusher to be | With this design, pusher | Computer simulation indicate
U-shape will not directly contact | this design is effective
with the lead edge.

ALTERNATIVE 2

Enlarge the cross section of [ With this solution, then | This modification still have
input pusher. pusher is wider enough | direct contact between pusher
to push more leads that | and the leads and prone to
resulting in to less force | damage the lead in case the
transmitted the lead. work piece jamming.

The first alternative is selected as corrective action for input pusher, since the simulation indicates its

effective.
Input Pusher | '
- Pusher  Edge Pack.

W=m.g I . |
] !
| ,'I
| E
] :
| I L .

a). Original design b). Modified design
Fig 7. Difference between original design and modified design
2. Modification of out put pusher. Two 2 alternatives of design modification for

out put pusher were developed.
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Table 3. Alternative design for out put stopper.

0 elatio 0 € e ene
Alte d e 0Q0 allo
pO1e a a € e allo
A - A
Change the flat surface of the | Wider cross section of the | Computer simualation

stopper to be chamfer and make
the stopper wider.

stopper and champer design
will reduse the possibility of
lead damage when there is
hard collision between work

shows that the possibility
of damage lead can be
reduced.

piece and stopper.

A - A
Change stopper material from | Teflon will reduce the | If the stopper design still
stailess steel to be teflon impact  when  collision | the same with the existing
happen. design, the change of
material will not
significantly reduce the
damage lead.

Upon verification, both alternative solution
were combined. Teflon will be used to replace

STOPPER UP

¢ STOPPER DOWN
ROLLER WHEEL

a) Original design

the stainless steel and stopper surface will be
chamfered.

b) Modified design

Fig 8. Difference between original design and modified design of output stopper.

Solution effectiveness

Upon verification of effectiveness of design
modification of input pusher and output stopper,
production data has been collected. Comparison
between previous data (before design modification)
and new data (after design modification) will be
used to justify the effectiveness of the solution.

Further data collection is required to confirm
the effectiveness of design modification. The

previous data is monthly average of damage lead
defect while the new data were collected for one
week period only. However, the available data may
be used for initial review of the effectiveness. Data
showed that the damage leads are reduced
significantly.
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Damage Lead
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Fig 9. Comparison before and after

Conclusion

Modification of input pusher and output
stopper of laser marking machine has been taken as
solution to reduce damage lead problem during
laser marking of Integrated Circuit assembly
manufacturing.

In this case, modification of input pusher and
output stopper has reduce 98% of damage lead.
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Optimize of Least-Square Inverse Constrain Method of Geoelectrical
Resistivity Wenner-Schlumberger for Investigation Rock Structures in
Malalak Districts of Agam West Sumatra

Akmamt, Amir Harman2, Putra, Amali?
Fakultas Teknik, Universitas Negeri Padang, Padang, Indonesia

ABSTRACK: Numerous studies have been conducted on an inversion method, focus on constraining factor,
singuler value, speed of convergence. However, the result of inversion is not unique and bivalent. In this
research, we optimize of Least-Square constrain by using damping factor. This method used for interpretation of
the volumes and rock structure in Malalak Distric of Agam West Sumatra. This is undertaken because Malalak
districts of Agam West Sumatra that passed by highway Padang and Bukittingi is a frequent area of landslide.
Furthermore, the frequency of the landslide depends on the type of rock and the angle of the slope. The depth of
the slide surface can be predicted by using the least squares inversion constrain method of Geoelectric
Resistivity. Landslides resulted in disruption of transportation between the city of Padang and another district in
Sumatra. Based on the above, to determine the rock’s structure, the depth and tilt angle of the slide surface in
Malalak districts Agam West Sumatra has to take place. Data obtained through Geoelectrical exploration using
with automatic resistivity meter equipment. Constrains were obtained using the Marquat inversion method. The
result of the research is first, the damping factor for structures which have wide range resistivity is 0.02 and the
smallest damping factor is 0.015. Second, the rock structure in Malalak of Agam consists of clay, sandstone,
andesite, and limestone and dolomite.. Implementation this research can be used to develop mitigation of

landslide deserter.

Keywords: Investigation, Slide surface, Geoelectrical Resistivity, Least-Square Inverse, Constraint

1. INTRODUCTION

The Geolectrical resistivity method is one of
the oldest geophysical techniques which is
intensively used for the investigation of the deep
and shallow structure of the subsurface. By
introducing the electrical current directly into the
ground through a pair of current electrodes, the
difference of the resulting voltage can be measured
between the other pair of potential electrodes. The
apparent resistivity of the subsurface can be
calculated in this way in order to get the resistivity
variation with depth. The depth of the penetration
depends on the distance between the current
electrodes. Increasing the depth of the penetration
can be carried out by enlarging the distance
between the current electrodes from a small
distance in the beginning to larger distances at the
end of the array.

This problem needs to get attention and
scientific studies to avoid landslide recurrence. If
repeated how the distribution of rock point
locations that have the potential of landslides. The
research can be used for landslide mitigation study
in West Sumatera. The boundary between an
avalanche material and the hard rock beneath which
acts as a base is called the slip plane. The soft layer
acts as a landslide material. Avalanche material is
characterized by low resistivity value and landslide
fields characterized by high resistivity material [1].
Electrical slip is characterized by the presence of
two soil layers of highly contrasting resistance
values [2], [8],[4],[5]). The slip field usually
consists of low permeability and solid rock.

Assistance in the field of type resilient slip (200-
100) Qm [6]. Thus, electrically sloped field
structures can be known based on the resistivity of
these rocks.

In general, the slip surface has the following
characteristics: first, the existence of the plating of
the rock such as the surface of contact between the
ground cover and the bedrock. Second, the presence
of contact fields between rocks cracked with strong
rocks. Third, the existence of contact fields between
rocks that can pass water with rocks that can not
pass water (impermeable). The depth of the slide
surface which is the boundary between the moving
and the fixed mass of the soil surface is essential
for the description of avalanches [6]. The depth ofa
plane is useful to know how big the risk of
landslide that occurred. Thus, the active landslide
always moves on the plane at all times or
throughout the season, while the old landslide can
re-activate as long as there are trigger factors for
landslides. The sliding surface is formed by the
saturation of the water that accumulates and moves
laterally above the surface of the soil layer or the
rock that is difficult to penetrate with water called
the waterproof layer [7]. If water penetrates to a
waterproof layer, then the waterproof surface of the
waterproof layer will decay, thus becoming
slippery. This slippery layer is called the slide
surface. Layers that located over the plane of the
slip will move along the slope and out the slope. As
a result, excessive volume of water will cause soil
or rock instability on the slope.

The study used geoelectrical method to map
the landslide potential areas that many researchers
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did before this research. The study of rock various
of resistivity each location can be used to determine
the slide surface, since the resistivity at the
sounding point that contains clay can be related to
the location where the weathered plane [8]. The
surface of the slide surface is a layer of water-
containing clay having resistivity between (19.3 -
36.6) Qm, there is at a depth between (1.7 - 17
meters) and at a depth (8,9 - 16,4) meters [9]. The
2D resistivity modeling [10], showed that the slide
surface was at a depth between (6 - 8) meters in the
form of rotted Breccias with resistance type (30 -
118) Qm.

Slide surface structure using profiles
Tomography Multichannel Geolistrik method and
drill hole found the material to compose the slide
surface has low Resistivity (i.e. £ <80 Qm) [11].
Based on least-square inversion method optimized
Geoelectric data interpretation found the slope of
33-6-45 ° and 19.3 meter depth with a translational
slip type in Bukitlantik Padang [12]. The range of
the rocks resistivity in situ in Bukitlantik Padang
vulnerable areas between (4.55- 94.1) Q m using a
time-lapse approach [13]. The surface of a slope
field having a 300 Qm type of resistance is a
limestone block surrounded by Clay and Clayed
Soil (Marl) having a lower resistivity [27].

The obsolete part of the Cretaceous Rock
block is where the mass of wheels (slip plots) or
triggers of collapsed rocks [14] [15]. Zone with
type resistance (<10 ohm-m) at the depth (1100 -
1500) meters is a combination of Clays and
Chinshui Shale is a fault zone [16] [35]. This shows
that in the weathered zone has a low resistance
type. The subsurface rock type resistance can be
explored by the geometrical method of resistance of
the Wenner-Schulumberger configuration type.
Interpretation of field data measurement data can be
done by an inversion method. Problems
encountered in interpreting data by inversion
method are unique of results [17], [18] and yield
stability [19], but to date the inversion method is
still the best for interpreting the Geoelectric
measurement data. In order for the results of
interpretation to approach a unique and stable result
need to be optimized factors that influence it, such
as damping factor inversion. Inversions can display
the same response from three or more different
models. This can cause errors in the parameter
interpretation. This problem can be significantly
reduced by using the Joint Inversion methods [17],
[18],[20] which are then perfected by providing a
lateral constraint [21],[22], but the results are still
not optimal. One alternative solution to overcome
the above problem is to optimize the damping
factor on the least-squares smoothness-constrain
inversion method.

Geolistrik method can be used to estimate
the condition of subsurface geology such as rock
types in the form of rock type resistance values

below the surface [23], [24], [25]). Earth is not a
structure that has a calculated equation [26], [27]

P.(X) = XZTT(J)Jl(;tx)/Id/%
0 @)

which pa is a apparent resistivity.

where, s is half the current electrode spacing in
Wenner-Schlumberger electrode configuration, J:
denotes the first-order Bessel function of the first
kind and A denotes the integral variable. The
resistivity transform function, T(L), is given by the
recurrence relationship[12], [28] as follows:

Tiz1(D+ pjtanh(dhy) .
1:;" ](A)+lpl-tanh(l}:l-)] ,di=n—-1..1 (2
pi

Ti(l) = [
where, n denotes the number of layers, pi and hj
are the resistivity and thickness of the ith layer,
respectively.Non-linear least-squares inversion
scheme iteratively updates the model parameters
in each step with the use of a correction vector
which is the solution of a set of normal equations.
Inversion of geoelectrical data is an ill-posed
problem [17],[29].Singular Value Decomposition
(SVD) is well-known technique used in many
areas of applied sciences including the earth
sciences [28]. It can be easily applied to small
scale geophysical problems.However it must be
noted that the use of SVD is not logical for large
scale problems. The large scale problems can be
solved either explicitly or implicitly using iterative
methods like conjugate gradients to solve by using
SVD in the inversion scheme. The damped least-
squares solution have been modified by ([18]

L }vT VSUT Ad ©)

llg+52
and the parameter correction vector can be

expressed as:
_ . A; T
Am = Vdiag {1§+SZ}U Ad 4
So, because of this correction was not getting the
optimal result, eqution (4) is modified by using
emperis approach, we get damping factor as follow

Am =V diag {%} UTAd )

Am =V diag{

2. METODOLOGY

This research is an explorative research.
Interpretation results using the least-squares
smoothness-constrained inversion least-residence
method Geolistrik Type Resistivity data are used
to obtain the slope and depth of the slip surface
area in the potentially landslide area. The
collection of exploration results is used to estimate
the distribution of potentially landslide disaster
areas in Malalak Agam West Sumatra. The
location of the measurement is the longsong-prone
area in Malalak Agam of West Sumatra with
coordinates (00.22.488 S, 100.16.593 E) -
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(00.25,496 S, 100,17,214 E). Perta location

measurement as Figure 1

Figure 1: Measurement Locations in Kecamatan
Malalak Agam West Sumatra
(Google Map, September 23, 2017, [5]).

The arrangement of electrodes in the
Wenner-Schlumberger configuration is shown in
Figure 2

(&)
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Figure 2. Configuration of Wenner- Schulamberger
configuration electrode.

The apparent resistivity of measurement is
calculated by the equation:

AV
Po = 2nma(n+ 1)T

The main equipment used to obtain apparent
resistivity is the multichannel Automatic Resistvity
System GF Instrument (ARES) with the Ares-G4
model  specification of Cheko production,
belonging to the FMIPA UNP Padang. The
analyzed data are interpreted by comparing the
resistance value of the type obtained from the
processed data with the type resistance table based
on the reference and also compared with the
geological condition in the direction of the
measurement. The apparent resistivity data are
interpreted using a Least-Square inversion in order
to obtain a 2D resistivity cross section. The 2D
section of resistivity obtained is divided into several
grids. The resistance types of some obtained are
interpreted by the optimized Least-Square inversion
method using damping. Based on the obtained 2D
cross-section, it is known that the location where
the layer has a true resistivity value is contrast.
Based on the true resistivity price obtained, the
geological structure of the disaster prone area and
the reference type reference table are estimated to
be the type of rock or mineral prone area of the

landslide. Based on the 2D cross=section, it is
known to estimate the slope and depth of the slip-
prone area in West Sumatera. Damping inversion
used is a factor that has been obtained through
cutting the value of singguler (Equation 5)

3. RESULTS AND DISCUSSIONS

a. Damping factor. Damping factor to optimize the
result of interpretation method Inversion least-
squares smoothness-constrain Geolistrik
resistivity data is designed using a method of
intersecting singguler (SVD). Base on equation
(5), we get the damping factor for the wide and
minimum range resistivity of 0.2 and 0.003
respectively. Then, the value of the damping
factor for the first layer is 30 that we call (0.3,
0.003 and 30).

b. Characteristics of the slide surface at (00'22.259
S, 100'17,300 ) up to (00'25.488 S, 100'16,412',
100'16,318 ). 2-D cross-section resistivity in the
first location as shown in Figure 3 dan Figure 4
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Figure 3: A 2-D cross section of the slide surface at
(00'22.259 S, 100'17,300 ') up to (00'25.488 S,
100'16,412', 100'16,318 ')  with general the
damping factor ((0.02, 0.013 and5)
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Figure 3.b
Figure 4: A 2-D cross section of the slide surface at
(00'22.259 S, 100'17,300 ') up to (00'25.488 S,
100'16,412', 100'16,318 ")  with optimization
damping factor (0.2, 0.003 and 20)

Figures 3and 4 show that the cross-section
obtained through the use of optimized damping
factors provides a description of the rock structure
and clear boundary plane. However, both
approaches produce the same type and structure of
rocks. The rock structure in the Malalak Agam
regency of West Sumatra consists of Clay,
Limestone Sandstone, Andesite Dolomite and
Gravel. Clay (Resistivity = 22.3 Ohm-30 Ohm) is

Fakultas Teknik, Universitas Negeri Padang



Padang : November 9-11, 2017

Page 61

4™ International Conference on Technical and Vocation Education and Training

found between the Andesite rocks (Resistivity =
481 Ohm-meters - 3267 Ohm-meters, [24],[25].
This type of coating shows the presence of a slide
in this position [30], [8]. The boundary between the
mass of moving material and the stationary is called
the slide surface [31]. The material that moves
above the slide surface is called the landslide. So,
Material movement is caused by disruption of soil
stability or slope constituents.

The comparison of resistivity results allows us
to determine the critical landslide criterion level,
where this condition contributes to developing a
landslide early warning system using the
Geoelectrical method [32]. A low-type resistivity
zone that forms a sloping arch consisting of clay
and has a high degree of saturation is a plane, as
observed in the borehole [33]. At the location of
large avalanche possibility, if in this region washed
down with a large volume [34]. Rock resistivity
anomalies in this area are estimated due to
Dolomite rocks. Dolomite is a rock solid and hard
which is a waterproof rock, but easy to experience
weathering. The sliding surface of this track has a
slope of 43,420, with a layer thickness of 15 meters
(Figure 3) [5]. Based on Figure 4, we got the slope
of the slide surface was 42,350 and layer thickness
was 13 meters. This data show that slide surface
that we found by high damping factor was produce
the clear of slide surface. The effects of Clay on
Dolomite's aid are as sliding surface surface
[35],[6]). This is what triggers this area is often
landslide, when washed down by heavy rain.

c. Characteristics of the slip plane at (00'22.259
$100'17,300 ") to (00'24.576 S, 100'16,596"). 2-
D cross-section resisitivity at the second
location as shown in Figure 4
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Figure 5: A 2-D cross section of the slide surface at
(00'22.259 S100'17,300 ") to (0024576 S,
100'16,596")  with general the damping factor
((0.02, 0.013 and 5)
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Figure 6: A 2-D cross section of the slide surface
at (00'22.259 S10017,300 ") to (00'24.576 S,
100'16,596") with optimization damping factor
(0.2, 0.003 and 20)

Figure 5 and Figure 6 show that there is
Gravel (Resistivity = 297 Ohm-meters - 1653
Ohm-meters) found between Andesite rocks
(Resistivity = 481 Ohm-meters - 3267 Ohm-
meters, Telford, et al., 1975, Reynold, 1997). At
Figure 5, there is no slip field because it does not
comply with the requirements of landslide (Bari,
2011, Joab & Andrews, 2009, Akmam, et al.,
2014, Akmam, et al., 2015). Landslides with large
volumes are expected to occur rarely at this
location. However, this field of inactivity is
inactive because at this location which acts as a
field of slip is Gravel is not water-resistant. Small-
scale landslides may occur at this location because
the hill at this location is quite steep. However, in
Figur 6, the 2D resistivity cross-section is the
result of least-square inversion with optimized
damping factor resulting in a 2-D cross-sectional
interpretation showing the presence of a slip plane.
So, we can say that in there are the slip surface at
(0022.259 S100'17,300 ") to (00'24.576 S,
100'16,596") which have the depth and the angle of
slide surface are 43.210 and 23 meters. This is not
the active slide surface.

4. CONCLUSIONS AND IMPLEMENTATION

a. Damping factor to optimize results of
interpretation method Inversion least-squares
smoothness-constrain data Geolistrik resistivity
in this research earn respectively, for wide range
resistivity and minimum factor damping are 0.2
and 0.003. Then, the value of the damping
factor for the first layer is 30.

b. The rock's structure in Malalak Agam District
West Sumatra consist of consists of Clay,
Limestone Sandstone, Andesite Dolomite and
Gravel.

c. The depth and the angle of the slip surface at
(00'22.259 S100'17,300 ') to (00'24.576 S,
100'16,596") are 40.380 and 16.5 meters. This is
the active slide surface. 4. The depth and the
angle of the slip surface at (00'22.259
S100'17,300 ") to (00'24.576 S, 100'16,596') are
43.210 and 23 meters. This is not the active
slide surface.

d. The implementation of the results of this study
is at coordinates (00'22.259 S100'17,300 ') to
(00'24.576 S, 100'16,596') must be planned
mitigation of the landslide disaster well.
Mitigation that can be done is to make a
landslide dam with a depth of 17 meters. Dams
that must be able to pass water, so that the
ground masses do not push the dam during
heavy rain.
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THE INFLUENCE OF PROJECT BASED LEARNING TOWARD
ELECTRICAL MACHINE AND ENERGY CONVERSION STUDENT
ACHIEVEMENT OF VOCATIONAL HIGH SCHOOL 1 PADANG

Nurzamaliah Afifah!, Ambiyar? and Yufrizal. A3

'Engineering Faculty, Universitas Negeri Padang, Indonesian®

ABSTRACT:This research started by less active students in following the learning process. Quasi experiments
using the design of randomized two groups design, posttest only. The population in this research is 64 students.
Class X TP-C for experimental class of 32 students is influenced by project based learning and class X TP-A for
control class of 32 students influenced by conventional method. This result of this study showed that the model
learning of project based learning can be influenced towards outcomes learning on Electrical Machine and
Energy Conversion subject with the average value of experimental class is 82 higher than the average control
class is 73. Based on the research can be concluded that the learning using the project based learning can
improve student outcomes in the learning process compared with learning conventional method.

Keywords: Project Based Learning, Learning Outcomes, Electrical Machine and Energy Conversion

1. INTRODUCTION

Education is a container for developing human
resources in order to have the ability to think
creatively and actively. An active learning process
will trigger the creatively of students in developing
the cognitive domain. In the process of active
learning that students could conclude, understand
and apply the theory of material provided to the
daily lives of teachers, so needed a learning model is
right on target for students to develop the ability of
their pyschomotor. The learning process is an
activity that occurs in the classroom or outside the
class that involves the existence of interactions
between teachers and students. According to
Baharuddin and Esa (2015:20), the learning process
is a series of activities that occur on the individual
nerve centre study. While according to Syaiful
Sagala (2013:61) learning is the process of two way
communication, teaching is done by the teachers as
educators, where as the study carried out by
students. The development of the process of receipt
of information from teachers to students do in some
level of education, one of which is the vocational
and technical education. According to Nizwardi
jalinus (2014:50 education of vocational and
technology education is to prepare the young
generation to be competent to work in industry. A
productive graduates resulting from the process of
teaching and learning that is active and effective as
well as proven by the result of study. The result of
the learning students also become a parameter of the
succesfully of the goals of the curriculum in the
schools. Some delivery information knowledge to
students there is subject in Electrical Machinary and
Energy Conversion. Less active students in
following learning process also led to the low value
of the students on the subject learning. According to
asra and Sumiati (2012:91) activity in the learni g

activities that are reflected in the good being done by
teachers or students with the following
characteristics :

a. The existence of student involvement in
drawing up or make planning, learning and
evaluation.

b. The existence of intellectual-emotional
involvement of students who either through
experience, analyze, do and the formation of
attitude.

c. The existence of a creative student
participation in creating a situation that is suitable to
the learning process.

d. The teacher as a facilitator (giver of ease) and
coordinator of the learning activities of students, not
the teachers (instructor) who dominated the action in
the classroom.

e. Usually use a variety of methods, tools, and
media are varied.

Based on observations of survey conducted by
researcher at the Mechanical engineering
Department of Vocational High School 1 Padang,
the learning process to be monotonous and less
active participation. This because teacher are not
varied learning method and making less active
students in the learning process that making students
couldn’t worked together with other students in
terms of solving problem or creating the project
together. Therefore, the project based learning can
be used in the learning process of subject on
Electrical Machinery and Energy Conversion. Made
Wena (2014:144) extended the project based
learning is a learning model that provides
opportunities to teacher for manage their learning
self in the classroom with engaging working project.
On the other hand, according to Sani (2014:172)
defined the learning model of project based learning
as a study with long-term activity that involves
students in designing, creating and displaying

Fakultas Teknik, Universitas Negeri Padang



Padang : November9-11, 2017

Page 65

4™ International Conference on Technical and Vocation Education and Training

products to entering the real world.

Based on explanation above background, then can
be identified several problems that cause low level
student learning outcomes are : 1) the learning
method for learning process to take place have not
varied; 2) the content of subject are boring cause
students less attention and then making them
enjoying dreamy than studying; 3) the learning
process teacher centered; 4) Low grades the subject
of Electrical machinery and Energy Conversion are
less value; 5) students couldn’t usually working on
team.

This research is limited in scope on the problem that
will be solved are learning project based learning
towards a learning outcomes Electrical machinery
and Energy Conversion subject for X grade in
Mechanical engineering department  students
Vocational High School 1 Padang.

The formulation of this research is has been
described to reveal the influence of model learning
of project based learning with conventional method
toward learning outcomes of students Vocational
High School 1 Padang

The research objective such as : 1) Making students
more active in learning Electrical Machinery and
Energy Conversion subject; 2) Became a source for
teachers to increasing student learning outcomes; 3)
as consideration for implementing project based
learning model; 4) given other researcher more
information about project based learning model to
continues this research in the future.

2. METHODS
2.1 Model of Research

This type research in this study using a
experiment research. The design of the research
using a quasi experimental design. According Nana
Sudjana (1989:43) is a research quasi experimental
design is the design of appropriate control
experiments with existing conditions or controlling
variable can not be done on a tight or full.

2.2 Population and Sample

The population of this research is a whole X
grade  Mechanical  Engineering  Department
Vocational High School 1 Padang amount 96
students in 2016/2017 active teaching recorded. The
techniques sampling in this study, taken at random
way for determine which experiment class and
control class.

2.3 Data Collection and Instrument usable

The type of data contained in this research is
guantitative data. The source of the data collected in
this research based on primary data. According
Sugiyono (2014:193) the primary based oin directly

provides data to the data gatherer. Instrument in this
research using objective test sheets. According
Suharsimi (2010:193) test is a spate a question or
exercises as well as other tools that are used to
measure intelligence skills, knowledge, ability or
talent that are owned by individual or groups. Test in
this research has given in the end studying namely
posttest.

Hypothesis testing with analysis data by 1) test of
normality using Kolmogorov-Smirnov helped by
SPSS 16. 2) analysis homogenity of variance.
Homogenity tests is performed using a test of
homogenity of variances with the formula (Sugiyono,
2008:275); 3) hypothesis test used by t-test two
variables are not related (Independent Sample T
Test). According Riduwan and Sunarto (2012:126)
the purpose test two free variables of is compare are
both the same or different variables. According Dwi
Priyatno (2008:92) two test samples do not touch
used to find out whether there is a difference on
average between two groups of samples that are not
related.

3. RESULT AND DISCUSSION

This research was conducted at VVocational High
School 1 Padang in Mechanical Engineering
Department X grade year 2016/2017 on Electrical
Machinery and Energy Conversion Subject. This
research using random sampling technique as well as
Class X TP-C as experiment class many as 18
students and class X TP-A as control class as many
18 student.

Based on the result of research we can finding
that experiment class used model learning of project
based learning have obtained higher score than
control class used conventional method learning.
Clearly, Score average two class in the below is the
result of the analysis of the test data.

Tabel 1. Score of test experiment class

No Subjek Skor
1 Abdi Setia Putra 84
2 Akbar Putra 78
3 Andika Ahdan 88
4 David Shaputra 72
5 Febri Valentino 84
6 Ivan Arief Pramudya 78
7 lwanda Bustami 84
8 Jerry Nofendri 84
9 Khairani Putri 96
10 Maizikri Hafni 84
11 Muhammad Fajrin 80
12 Muhammad Fauzi 78

Muhammad Soni
13 Norzaman 78
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Muhammad Yudha
14 Pratama 86
15 Prisladhani 88
16 Rahul Putra P. 78
17 Robi Pratama Putra 72
18 Roby Apriyunus 84
Total 1472

In the below the diagram value of test experiment
class

96,5

715 76,5

815 86,5 915

Figure 1. Diagram Value of Test Experiment Class

Table 2. Score of Test Control Class

No. Subjek Skor
1 Aldi Fajri 72
2 Aldo Arsenal 68
3 Alfandi Firmansyah 74
4 Chairul Idris 84
5 Doni Saputra 60
6 Faisal Zikri 78
7 Muhammad Rivandhio

Anafi 74
8 Muhammad Rehan 60
9 Nugrah Ramill 76

10 Pedro Vernanda 78
11 Rahmad Agus Mulia 80
12 Ronaldi 72
13 Ryan 66
14 Taufik Hidayat 74
15 Yandra 78
16 Septian Arnoldi 78
17 Muhammad Ikhsan 74
18 Vicki Rama Rian 66

Total 1324

In the below the diagram test value of control class

14—

D T T
59,5 64,5

795

69,5 745

84,5

Figure 2. Diagram Value of test Control Class

Based on the data processing of the result in this
research on Electrical Machinery and Energy
Conversionsubject  obtained the score class
experiment higher than control class. The analysis
data of the test in the below.

1. Test of Normality

Based on calculation using SPSS Program obtained
the value of Kolmogorov-Smirnov that the value of
the experiment class is 0.799 point and control class
is 0.754 point. If Significant >0.05 means data has
been distribution normality. Based on the above data
that obtained experiment class : 0.799 > 0.05 and
control class : 0.754 > 0.05. It can be concluded two
both value variables has been distribution normality.
2. Homogeneity Test

Based on the analysis have been obtained that
variance of experiment class is 45.59 and variance of
control class is 54.76. The analysis by variances test
can be obtained F(count) = 1.201 with dk
(numerator) n-1 = k-1 and denominator n = n-k
obtained F value table = 4.49. Furthermore, F
(count) < F (table) that means the variances of data
has homogeneity.

3. Hypothesis Test

Based on the result of the analysis of t-test can
obtained of t(count) = 3.611 while significant score
for t(table) on 0.05 with df = 18-18+2 = 34 is t(table)
= 2.03224. It can be concluded that learning
outcome from experiment class used project based
learning is better than control class used
conventional method. Thus the research hypothesis
(HO) is rejected and the hypothesis (Ha) is received
sounds “There difference learning outcome in
Electrical Machinery and Energy Conversion X
grade students in  Mechanical Engineering
Department used by model learning of project based
learning and conventional method”.

This research activity was started from January 2017.

Determine for the content of subject by matter
chosen appropriate basic competencies included in
the syllabus of subject. Students made a simple
electric circuit such as parallel and series circuit.
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Learning outcome is getting in classroom of
experiment class as X TP-C. Data analysis on a
experiment class obtained based on the test at the
end treatment namely posttest. Basen on analysis
data of the posttest it can be seen that there is an
increase in learning outcome and activty in the
classroom after applied project based learning in X
grade students in  Mechanical Engineering
Department. It is relevant with theory according by
Ridwan (2014:172) Model learning of project based
learning can be defined as learning with a long-term
activity that involves students in designing, making,
and showing the product. this is relevant too with the
result of research by Febri Prasetya (2014) has
conducted of research the influence of project based
learning and motivation toward learning outcome in
CNC programming subject students in Mechanical
Engineering Department of Engineering Faculty
State University of Padang. Research showed that
the average score students using learning model of
project based learning is higher with the average
score of 73.1 than the average score using
conventional method with the average score of 63.5.

4. CONCLUSION AND RECOMMENDATION

Based on the result of the research as well as
discussion in Electrical Machinery and Energy
Conversion subject can be concluded that there is a
difference in average score learning outcome X
grade students in  Mechanical Engineering
Department Vocational High School 1 Padang
between experiment class used project based
learning is getting average score of 82 and control
class used conventional method is getting average
score of 73. That means there is increasing of
learning outcome using model learning of project
based learning is better than using conventional
learning method.

On the other hand, for the other researcher whose
want to research in same topic must to given
attention that project based learning needed the time
given to do research is long-term activity studying
so research can provided that content of subject.
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MAKING PRODUCT WITH CNC MILLING MACHINE IN
VOCATIONAL HIGH SCHOOL 1 PADANG

Kms. M. Avrieldil, Suparno?, Nofri Helmi?®
1Engineering Faculty, 2State University of Padang, 3Indonesian

ABSTRACT: This study started from the less of student skills in operating a CNC milling machine. This study
was quasi-experimental design using Randomized Two-groups design, posttest Only. The total sample is 32
students. The experimental group consist of 16 students are provided media software Mastercam were given the
treatment and 16 students of control group were given the conventional methods. The results of this study
showed that t-test analysis of experimental group test scores and grade control obtained t = 20.311 while t.table
at significant level of 0.05 with df = 16 + 16-2 = 30 is t.table (30) = 2.042. with t.count> t.table (20.311> 2.042).
Based on the research can be concluded that study by using software Mastercam in making work unit by CNC
Milling can help students getting more accuracy, efficiency, quality of the work than study by using

conventional method.
Keywords: Media, Study Performance, CNC.
1. INTRODUCTION

Education is primary important in the
construction and development the potential of
nation. Relationship between education and
improvement quality of human resources of
generally. In education there are some basic concept
one of which namely education for a lifetime.
Quality improvement of human resources as
required during certain specified by the relevant
innovation of education. Vocational education is
educated which links, fix, trained a human being in
order to have the habit for working to be able
entering the real work (industry), so it can be used to
improve of life (Alfujri B. Sharif, 1998). Therefore,
vocational education is educated which one of result
a skilled manpower in expert in the field work then
it can working in the industry. Vocational Secondary
School (SMK in Indonesian) having a function to
prepare students entering the real work in industry.
Therefore, to achieve goals of vocational education
must oriented based on needed by industry.
Educational programs must to relevant needed of the
industry. According Wirawan (2009:9) performance
is a function from competence, attitudes, and actions
a students toward the content of subject course.
Performance in operating a CNC Machine is a
important thing for studying in CNC programming
subject. Less in understanding students toward CNC
programming has being primary problem in getting
skilled to operate the machine. This cause the low
ability students understanding in coordinate system
in making of the manually program. Students having
a problem for calculated the coordinates on working
job sheet making it difficult to make material using
CNC Machine.

Based on interview with the students in class XII
TP - B at Thursday, October 27, 2016 showed that
the conventional method make students less in
understand to having ability using CNC Machine
with CNC programming. That cause students feel
saturated an often absent and late for coming in the
school when the studying started.

Based on the problem above, the need for a
learning software which can be used for students in
making material job using CNC Machine. The
learning software wused by researcher namely
mastercam. Mastercam is a software used for
designing an object that will be worked into program
that will be included (input) into CNC Machine,
lathe machine, milling machine , etc.

Based on the problem above, identification of the
problem in this research are as follows : 1) the lack
of skills of students in operating CNC Machine this
cuase by the less ability the students understand
CNC Machine making it difficult to operated. 2)
students unable for making material job using CNC
Machine. 3) students not interesting for studying
CNC Programming subject. 4) learning method in
class not varied. 5) students is difficult to operating
CNC Machine.

In according with the identification of problem
this research has goals are : 1) describe the
performance of the students of grade XII in
Mechanical Engineering Department Vocational
High School 1 Padang in making the material job
used CNC Machine. 2) Describes the performance
of students of grade XII in Mechanical Engineering
Department without used mastercam software on
learning process. 3) Describes the influence
performance students making a material job with
mastercam software.
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2. METHODS

2.1 Model of Research

This type of research used by experiment method.
According Margono (2010:110) experiment research
using a specially designed experiment in order the
data needed for the research question. On the other
hand, according Suharsimi Arikunto (2010 : 206)
experimental research aim to find out the cause of a
result of something that is imposed on the subject
research. And then, according Seniati, Liche
(2011:23) experimental research of examining the
causal relationship and not just examine the
relationships between variables.

2.2 Population and Technique Sample

According Sugiyono (2011:61) the population of the
region is generalization of a subject that has certain
qualities and characteristics set by the researcher to
learn and then drawn the conclusion. The population
in this research is overall Students grade XII in
Mechanical Engineering Department Vocational
High School 1 Padang with a total Of 66 students.
Techniques sampling in this research used was
random sampling technique. Based on the sampling
method by using random sampling technique getting
a sample number of 32 students.

2.3 Instrument usable

Instrument in this research is the observation of
performance evaluation model graphic rating scale.
Wirawan (2009:88) said that the model checklist use
a scale namely the graphic rating scale. The form of
graphic rating scale is an indicator of the
performance can be explain short definition. In
addition, performance level descriptor presented in
the form of scale. Each of scale having a each value
number.

2.4 Technique of analysis data

2.4.1 analysis of descriptive

This descriptive aims to describe what was found on
the research result and provide information in
accordance with the data obtained in the field.

2.4.2 Inductive Analysis

Inductive analysis aims to associate two or more
variables. In this case the researcher linked between
the influence used software mastercam toward on
performance grade XII students in Mechanical
Engineering Department in making material job
using CNC milling.

2.4.2.1 Normality Test

Normality test aimed to see whether the distribution
of the data is normally distributed or not. Normality
test using Kolmogorov-Smirnov are processed with
SPSS program. If significant value more than alpha
value means data is distributed normally.

2.4.2.2 Homogeneity Test

Homogeneity test aimed to find out whether or not
the variation using homogeneity variances formula
(Sugiyono, 2008:275)

2.4.2.3 Hypothesis Test

Hypothesis test aims to determine whether the
performance of students grade XII in Mechanical
Engineering Department.

Based on the normality test and homogeneity test
can obtained hypotesis test using t-test. T-test using
based on randomized two groups design, posttest
only. The equation used by Liche, et al (2011:128).

3. RESULT AND DISCUSSION

Based on the research that has been conducted in
class XIlI TP-A as experiment class and class XII
TP-B as control class in Vocational High School 1
Padang in academic year 2016/2017. In the below
the result of average score test.

Table 1. Value Test of Experiment Class

Subyek | Skor (X1) X2
1 86,8 7534,2
2 87,4 7638,8
3 88,8 7885,4
4 93,8 8798,4
5 89,6 8028,2
6 96,6 9331,6
7 90,0 8100,0
8 91,6 8390,6
9 81,8 6691,2
10 92,2 8500,8
11 90,0 8100,0
12 92,2 8500,8
13 92,2 8500,8
14 86,8 7534,2
15 86,4 74649
16 89,4 7992,3

Y 14356 | 1289925

Fakultas Teknik, Universitas Negeri Padang



Padang : November9-11, 2017

Page 70

4™ International Conference on Technical and Vocation Education and Training

Table 2. Value Test of Control Class

Subyek | Skor (X») X2
1 61,2 3745,4
2 63,0 3969,0
3 58,0 3364,0
4 62,0 3844,0
5 70,8 5012,6
6 68,8 4733,4
7 64,8 4199,0
8 65,2 4251,0
9 64,4 41474
10 58,0 3364,0
11 64.8 4199,0
12 63,0 3969,0
13 61,0 3721,0
14 67,8 4596,8
15 68,2 4651,2
16 61,8 3819,2
> 1022,8 | 65586,3

Based on the above, the data two score between
experiment class higher than control class, can be
concluded that learning using software mastercam
given the influence toward learning outcome
performance students. Following is the result of the
analysis of the data from the studies have been in
learning to operating NC/CNC Machine.

3.1 Normality Test

Basen on the calculation using SPSS program on
column Kolmogorov-Smirnov obtained the value of
experiment class is 0.458 and the value of control
class is 0.459. If the significant value higher than
0.05 means the data has distributed normally. Can be
infered the data,

Experiment class : 0.458 > 0.05

Control clas : 0.459 > 0.05

The data on the variables has distributed normally.
3.2 Homogeneity Test

Variance score of experiment class is 12.219 and
variance score of control class is 13.589 can be
obtained F(count) is 1.11 with dk numerator = n - 1
= 16 -1 = 15 and dk denominator = 15 getting
F(table) (15:15) is 2.40 and the result F (count) < F
(table) means that revealed the data homogeneity.

3.3 Hypothesis Test

Based on the result of the analysis used t-test toward
score the value test between experiment class and
control class can obtained t(count) 20.311 while
t(table) on 0.05 value significant with df = 16+16-2
= 30 so t(table) for 30 is 2.042. Therefore, t(count) >
t(table) with score 20.311 > 2.042.

Based on the above analysis, it can be concluded
that the result of learning student in experiment class
using software mastercam better than control class
learning without software mastercam. Thus the
research means hypothesis Ho was reject and Hi was
received sound “there is a difference in performance
grade XIl students in Mechanical Engineering
Department Vocational High School 1 Padang
making a material job using CNC machine using
software mastercam compared to using conventional
method.

4. CONCLUSION

Based on the result of data analysis research that
has been done, then the conclusion to be drawn as
follows: 1) experiment class student performance
result in making of material job using CNC machine.
On the experiment class getting the average score
was 89.72. On the control class, the test result
obtained the average score was 63.92 only learning
using conventional method. That means, software
mastercam given the influence for performance
students making a material job in grade XII Students
in Mechanical Engineering Department Vocational
High School 1 Padang.
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THE VALIDITY OF TRAINER ON MATERIALS SCIENCE AND
DEVICES SUBJECT AT DEPARTMENT OF ELECTRICAL
ENGINEERING
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ABSTRACT: Devices characteristics of electrical and electronics is an important thing that must be
mastered by students majoring in electrical engineering. This can be obtained through practice of materials
science and devices. But the problem that arises is the absence of trainer model to facilitate the practice, so
that students need more time to practice. While the time available for this course is only 1 credit (100
minutes). This study aims to develop the device trainer model to assist students in practice. The research was
adopted Borg and Gall model that have 10 development steps. Validity of the trainer model was measured by
instrument of validity that had been validated before. The average calculation result from the validity analysis
of the trainer model is 94% with very valid category. So it can be concluded that trainer model on materials
science and devices was valid to be used as a learning media.

Keywords: Material sciences and devices, trainer, electrical, engineering

1. INTRODUCTION

Material sciences and devices is one of
the compulsory subjects of electrical engineering.
In this study discussed the concept of
semiconductor diodes, diode as half wave rectifier,
diode as full wave rectifier, zener diode
characteristic, zener diode application, bipolar
transistor,  bipolar transistor  characteristics,
transistor as amplifier, Silicon Controlled Rectifier
(SCR), SCR ignition, Triode for Alternating
Current (TRIAC), switching with TRIAC (TRIAC
switch), Alternating Current Diodes (DIAC), and
DIAC applications. From this basis, substantial
training will prepare them to analyze real-world
circuits. Material sciences and devices is one of
compulsory courses for students in department of
electrical engineering, faculty of engineering,
Universitas Negeri Padang. So that the students
must achieve good grades in this subject, both
theoretically and practice learning.

Since 2008, students who take this course
practice it manually. They make a circuit by
arranging electronic components on a circuit board
and using a cable to connect to a power source and
measuring device. The results obtained are often
incompatible with previously learned theories, 100
minutes of available time often does not get any
results. Beside the students must work in groups.
This causes the learning process less than the
maximum practice so that the ability to catch
students to what is practiced to be reduced, the
discipline of students who are still lacking (not
good). The same thing also revealed that "In fact

Fakultas Teknik, Universitas Negeri Padang

many students who follow the lab activities but
have not mastered the theory so that the
implementation of the lab does not follow the
Standard Operational Procedure (SOP) and even
many labs that failed because of mistakes in
stringing” [1]. This shows that the results obtained
by the student learning is not maximal or can be
said that the student concerned has not been
completed. Students tend to be passive and have
not been able to know the meaning of the results of
learning activities, students are still not able to
grow the potential that is on him and has not been
able to cultivate a great motivation in following
teaching and learning activities.

Based on the results of the above
observations, indicators of non-achievement of
learning objectives are caused by several factors
such as limited resources available, both from
students and from lecturers, learning models are
still dominated learning model, the interaction
between students and lecturers are still lacking,
which is less conducive and less of learning media
such as unavailability of teaching media in the
form of props and trainers as appropriate. Learning
media is one of the important components in
supporting the process of learning practice. Media
learning is an important factor that will affect
student learning outcomes [2]. This cause the
students are still confused and less understood with
the material presented by the lecturer. By using
trainer, lecturers can more easily deliver learning
materials and facilitate students' understanding in
the subject practice of materials science and
devices.
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2. LEARNING MEDIA REVIEW

When the media carries messages or

information that is appropriate instructional or
contains teaching purposes then the media is called
learning media [3]. Media is defined as a means
whose functions can be used as a goal [1]. If we
want to select learning media need to consider
several things. It could be the media used even
complicate the achievement of learning objectives.
The use of appropriate media will greatly support
the success in the learning process. Conversely,
improper use of media will only squander costs
and energy, especially for the achievement of
learning goals will be far from what is expected. In
order to use media in accordance with their needs,
it is necessary to know the criteria of media
selection in learning. Criteria of media selection as
follows:

a. In accordance with the goals to be achieved.
Media is selected based on predetermined
instructional goals that generally refer to one
or a combination of two or three cognitive,
affective, and psychomotor domains.

b. It is appropriate to support the content of the
lesson in terms of facts, concepts, principles,
or generalizations. In order to help the
learning process effectively, the media must
be aligned and in accordance with the needs of
learning tasks and mental abilities of students.

c. Practical, flexible and enduring. The selected
media should be used anywhere and anytime
with the equipment available in the vicinity, as
well as easy to move and carry around.

d. Skilled teachers use it. Whatever the media,
teachers should be able to use it in the learning
process. The value and benefits of the media
are greatly determined by the teachers who
use them.

e. Grouping of goals. Effective media for large
groups is not necessarily equally effective if
used in small groups or individuals.

f.  Technical quality. For example, the visuals on
the slides should be clear and the information
or messages that are highlighted and want to
be submitted should not be interrupted by
other elements of the background [3].

3. PRACTICE MATERIALS SCIENCE AND
DEVICES REVIEW

Practice Materials science and devices is
one of the compulsory subjects for electrical
engineering students at the Department of
Electrical Engineering Faculty of Engineering
Universitas Negeri Padang. The purposes of this
course is the students mastered about the basics of
semiconductors, diodes, transistors and understand
the characteristics and working principles of SCR,
DIAC and TRIAC. From the job sheet it appears
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that this is a basic practice of semiconductor
components.  Semiconductor  materials  are
materials that conduct their electrical conductivity
between conductors and insulators.
Semiconductors are atoms containing four valence
electrons. Since the number of valence electrons in
a semiconductor is in the middle between one
(conductor) and eight (isolators), then the
semiconductor atom is not a good conductor and
not a good insulator [4].

4. METHODOLOGY

The research uses a research and
development approach (R&D). The R & D
approach is a process used to develop and validate
educational products, such as modules and
instructional media. Research and Development is
a research method used to produce certain products
and products of that effectiveness [5]. The research
step of R & D according to the following figure:

Research and Phnning Develop primary
nformation %:# %::> form of prod uct #">
callacting Preliminary field
[e] %
Operational field ##vopernml #:%Mahﬁeldum’m(tl’: Main Product
testing roduc trevis ion Revision
M
9 10
o g
Fig 1 Borg & Gall step of R&D
5. RESULTS

5.1 Research and Information Collecting
Information collected through observations at
the learning process of practice materials
science and devices subject. It is known that
practice equipment is not enough for each
student, so that they have to practice in group
(4-5 students). They have to arrange manual
electric circuit and it takes more time (time
available only 100 minutes for the subject).

Table 1 Need Assessment of Research

No Indica- Sub Indicators Learning

. tors Media

1. Diode a. Introduction of White
Charac- semiconductor Board
teristics diodes.

b. characteristics of
semiconductor Trainer
diodes

c. Analyzing Trainer

forward and
reverse bias
circuitson a
semiconductor
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diode
2.  Diode a. Benefits of White
as Half- diodes as Board
Wave rectifiers.
Recti- b.How a half-wave
fier rectifier works. Trainer
c. Analyzing half-
wave rectifier Trainer
circuit.
d.How the full-
wave rectifier
works
3. Diode Trainer
as Full-
Wave How a full-wave
Recti- rectifier works
fier
4. Charac- Introduction of White
teristics . Board
of the zener diode as
a device .
Zener . Trainer
: . Characteristics of
Diodes .
zener diode
5. Bipolar a.How to find the White
Transis- leg of the Board
tors transistor
(Emitter, Base, Trainer
Collector)
a. Determine the
value of a,  and
current
6. Charact Understanding the Trainer
eristics  characteristics of a
of bipolar transistor
Bipolar
Transis-
tors
7. Silicon  Understanding Trainer
Control  trigger current
-led (IGT), saturation
Recti-  voltage (VAKsat),
fier and holding current
(SCR) (IH)
8. Ignition a. Able to operate Trainer
of SCR circuit at
Silicon  source dc and ac
Control  source. Trainer
-led b. Able to analyze
Recti-  the currents and
fier voltages contained
(SCR) in parts of the SCR
ignition circuit
5.2 Planning

This step started with make a design that

referring to the principles of good learning

media. The

results of the

information
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gathering stage are used as references for
product design. Media validation tools
(instruments) should also be planned.

5.3 Develop Primary Form of Product
Primary Face of Product:

o .® D 0 @
} T* 029 ope ege ope e
| 3re *© TRERRREEE 5232
o |5 o0 SEBESEEE

Fig 3 Face of Trainer

5.4 Product Validation

Validity of the trainer was measured by
instrument of validity. This trainer tool is tested for
use in front of the validator, then validator rate and
provide the trainer's recommendation is valid or
not. If this trainer is declared to be valid then
proceed to the next process that is trial usage by
user. The measurement scale used in the validation
is Guttman scale. This measurement scale only has
two answer interval "agree" and "disagree”. The
answer would agree to be worth 1 and the answer
disagrees to 0. Guttman Scale can be made in the
form of multiple choice, also can be made in the
form of checklist. Answers can be made the
highest score of one and the lowest zero. For
example, the answers agree to be given a score of
1 and do not agree a score of 0. The analysis used
the Likert scale [5]. Data were analyzed with the
formula:

obtained score

Validity = x 100% 1)

Maximum score

After obtaining the validity number then adjusted
with table criteria:

Table 2 Criteria of validation category

N Level of Category
0 Achievement (%)
1 81-100 Very Valid




Padang : November 9-11, 2017

Page 74
4™ International Conference on Technical and Vocation Education and Training

2 6180 Valid

3 41-60 Quite Valid
4 21-40 Less Valid
5 0-20 Not Valid

Validation is performed by validators who have
competence in the field of instructional media and
learning materials practice materials science and
devices. The goal for validation results can be
recognized and accounted for. Validation activity
begins with product observation by validator,
trainer system demonstration, then validator fill
validation sheet (10 there are 10 statements with
the choice agree or not) as validation data.
Validation activities by validators in detail can be
seen in the following table:

Table 3 Validation Result

Validator Score % Category
1 10 100 Very
Valid
2 9 90 Very
Valid
3 10 100 Very
Valid
4 9 90 Very
Valid
5 9 90 Very
Valid
Validity score 94 Very
Valid

The average calculation result from the validity
analysis of the trainer model is 95% with very
valid category. Validation result stated that valid
trainer is used as learning media. Assessment
given by the validator reveals that the material
contained in the trainer in accordance with the
contents and objectives of the course Practice
Materials science and devices. The learning
information delivered using the trainer becomes
clearer. This is in accordance with the terms and
criteria of media selection In accordance with the
objectives to be achieved, appropriate to support
the content of the lesson [3]. The role of the trainer
as a learning media makes the learning of the
abstract becomes more concrete. Application of
trainer in learning makes students active, more
independent and increase student's learning
motivation.

Data validation results show that the media create
a more interactive learning. This is in line with the
benefits of the media according to laying the
concrete foundations for thinking [7]. Many
aspects are taken into consideration in making
learning media. These aspects must be met so as to
produce good media, suitable media used in
learning. This is in line with the criteria of media
selection according to Practical, flexible and

Fakultas Teknik, Universitas Negeri Padang

enduring [8]. The time required to use the media in
accordance with the time available in the Materials
and Tools Practice course. The lecturer responds
that the media has the same equivalence and is
easily interpreted. The  effectiveness  of
instructional media is a measure related to the
success rate of a learning process [9]-[11]. The
success of the learning process is indicated by the
success of the students mastering the given
material.

6. CONCLUSION

In this paper, a trainer for training
students in the framework of teaching practice
materials science and device was presented. The
novelty of the R&D research is that it is making
the students centered learning and increasing
students interesting to practice. Furthermore, the
Material sciences and devices learning process can
be students centered learning.

The main benefit is that trainer on
practice materials science and device was valid to
be used as a learning media. The result of research
and development is expected to provide new
innovations in education or provide solutions to
existing problems. So that can be conclude that the
trainer as a model can be used to specify quality
models that provide valid automated quality
assessments of learning. Future work will focus on
developing the trainer into a universal trainer that
can be used for other basic courses (e.g. basic and
electrical measurements, power electronics, and
electrical circuit) to refine the impact evaluations
in order to achieve better results with regard to
diversification among practice materials science
and devices. Moreover, we plan to extend the
quality model to include more quality
characteristics and measurements.
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ASSESSMENT OF PRODUCT PROTOTYPE EXISTENCE AS
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ABSTRACT: Small scale industrial enterprise development "gulo saka", among others, can be made through
product diversification program, because during this production still focused on one type of product, namely
brown sugar (in terms of regional language called gulo saka). Baggase of sugarcane as the rest of the production
process has not yet been optimally utilized but can be processed into new products form one type of fuel
briquettes (Baggase Briqueting Fuel/BBF). This is due to the lack of knowledge and ownership of technology
among the craftsmen. This paper is part of the results of research that introduces a type of solid fuel Charcoal
Briquettes and Biobriquettes made from sugarcane husks, which are prototypes/prototype (physical model) that
has been tested in a laboratory-scale characteristics. The results can serve as milestones fit the grooves of
thought development of new products in order of operations management, where subsequently introduced on
craftsmen as a medium of instruction, as well as the cache implementation & concept education Jhon dewey in
the framework of technology transfer for the pioneering efforts of product diversification in the process of

production of small industries in rural areas.

Keywords: Prototypes, technology transfer, diversification, baggase briquette

1. INTRODUCTION

Media Indonesia (2007) [1] released the
Internal report Energy Outlook issued by the Energy
Information Agency of the United States mentioned
the world's energy needs will reach twice the current
needs, particularly fuel oil will reach 118 million
barrels by 2030. This is a serious and potentially will
impact on the set of an energy crisis, so it needs to
be immediately addressed in, among others, the most
acceptable is adopting alternative energy needs.

One step the adoption efforts is the
availability of a wide range of diverse forms of
energy other than the options/fuel oil in the middle
of the community, among others can be reached
through the development of a fuel briquette based
sugar cane husks (Baggase Briquetting Fuel/BBF)
on small industrial efforts of brown sugar in the
Agam i.e. it does product diversification program
which so far since the beginning of the people as the
industry grew in the craftsmen were still focused on
one type of product in the form of brown sugar.

Craftsman party hasn't been able to add this
type of production variations such as utilizing & and
processing waste/by-product of sugar cane into a
new product that is worth the economic, because of
the lack of ownership of applicative technology
among them. As a first step and a forerunner of the
activities in the process of diversification of products
which are, have been the availability of a physical
prototype shapes or product model that will be
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produced and tested the results and can meet the
requirements to be commercialized.

Introduction of research results in the form of
product prototypes, that can serve as a medium of
instruction in the ways of the production
process/product manufacturing would accelerate the
occurrence of technology transfer to the craftsmen of
this industry. As the thought and consideration [2]
that promote new ideas into people's lives &
community (especially in rural areas) has its own
difficulties, due to the tendency of Ilimited
knowledge and capabilities of the bernalar among
them (the low education levels and difficulties in
access to information/communication). The best way
and it is quite potent in this course is through pilot
projects, such as carrying and introducing a
prototype product.

Through the introduction of a prototype of
the product will not only help accelerate the process
of technology transfer but also affects the change in
attitude of the craftsmen to innovation and change.
In addition, the introduction of a prototype and is
followed by the activity of the involvement in the
process of making the product also contains nuanced
meaning education, where communities (craftsman)
can learn through the roles and functions of a media
education and the implementation of the concept of
education Jhon Dewey.
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2. RESEARCH METHODS

The approach was conducted in this research-
oriented product development flow layout,
beginning with the observations of the market needs
and continued with research activities at the
laboratory either translating consumer needs as well
as be design work the draft procurement tools in
fabricating & workshop (workshop) as well as
machining work to test the chemical physics-
experiment in limited (defined experiment) to get a
prototype product. Furthermore, introduced to the
craftsman through the model of research action
(action  research) and evaluation of the
implementation of the program (program
evaluation).

Departing from the concept development of
products that will be introduced, then the research
will follow the flow pattern as in Figure 1, with a
number of technical creation and livelihood
prototype or model of physical products (briquettes

sugarcane).
Start

y

Parameter Verification and
selection & L
i . Redisign
manipulation Prototyne
variables i

i

Evaluation of
Prototypes

i Prototypes ;

v
End

Gagal

Figure 1. Flowchart Development Prototype Product

As for the whole stages and steps in the method in

question is,

1. Prototype creation and Livelihood, that
includes jobs in the effort to shape and concept
ideas products briquettes, predesign idea
(sketch products), the physical architecture of
the product, the finalization of ideas and
creation, with the stages of development and
employment penulusuran prototype products.
This step consists of the processes and technical
work, starting with the preparation of the raw
material in the form of sugar cane husks, until
on the printing process and the corresponding
technical pengempaan treatment (treatment)
that has been specified.
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2. Testing and determining the choice of
Prototypes, i.e., advanced stages of physical
prototype briquettes livelihood by performing
tests in the laboratory and testing other fuel
characteristics, required including the process of
observation. All the testing and investigation on
the point to determine the physical prototype
options briquettes, which are technically
feasible to produce/develop. Forms of work
undertaken consists of penentukan number of
test samples for each type of initial results of the
prototype manufacture of briquettes in the first
stage, until the process of testing the parameters
of physical prototypes.

3. Selection of the prototype, and treatment
information, namely in the form of the final
stage of activities in deciding the concept of
product to be introduced in the prospective
producer (enter trial production of limited).
Beginning with the physical prototype selection
activities, followed by the test results and
analysis as well as the determination of the
selection decision against prototype options,
especially on the calorivic value briquettes cane
dregs.

4. The introduction of a prototype and the

involvement of craftsmen, i.e. in the form of
demonstration  activities  selection  result
(prototype) and involve craftsmen to assess and
further engage in the process of making
products. In this step the prototype acts as media
of education against the craftsmen, which will
motivate their learning and stimulate the
enthusiasm to want to do a change of attitude
and a selection of new products into production.
Figure 2 is a flowchart for a process of
technology transfer and diversification program
stub.

3. RESULTS AND DISCUSSION

1. Research results

Based on all of the requirements for the
manufacture of a product prototype methods and
procedures in the planned research as needed, then
product design & obtained research results as
follows:
a. Briquettes Prototype for Learning Media

The prototype was developed for the sake of
reason consideration ease of application and
technology transfer to industry craftsmen party gulo
saka. To produce the prototype of all the basic
materials required do some treatment in technical,
by specifying a particular proxy or comparison
between the basic ingredients of sugar cane pulp,
adhesive materials tapioca flour/clay, add other
ingredients and water to taste as well as a selection
of powerful pressure different and other treatments
such as warming and drying.
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Figure 3. Prototype Products for Learning Media and the Forerunner
to the Process of Diversification Efforts
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Figure 3. is a research prototype to be
unveiled at saka sugar, craftsmen at once serve as
media education to membelajarkan their conception
of the product through the process of creation so that
the occurrence of & imitation learning experience
after him described all the procedural order and
process defects. As the concept of media education
in theory, pembalajaran is a tool that has the
function of conveying the material, whereas learning
is a process of communication between students,
teachers, and materials. In this study, learners are the
craftsmen  of the sugar industry saka
(community/group of craftsmen), the research team
(developers) as a teacher/resource, and material is in
the form of training and guidance materials
manufacture of fuel briquettes dregs of sugar cane.
According to Gestach and Ely [3], media learning
when understood in outline is composed of elements
of the human, material, or events that build the
conditions that make the learners are able to acquire
the knowledge, skills, and attitudes.

b. The existence of the Prototype Against the
results of the Training/Production Changes
Change of production among other things can
be done when something has industry and efforts to
put forward the elements of creativity and
innovation in the production line. This event usually
occurs frequently in large scale industrial businesses
through the Department's research & development
(R & D), in order to maintain its existence in the
middle of the competition is to always be in front
and lead. Different from the case at the industrial
businesses, where the absence of research costs and
failed in the applicative technology ownership
causes such change is always slow (stagnation) so
that it can lead to lost updates and competition.

On the importance to the continuation of the
process of technology transfer is need for innovation
triangle (triangle of innovation) growth between the
industry, universities, and Governments in an effort
to provide assistance to small industrial
businesses/people in the countryside. Research
results of the College will be bridging the interests,
and become a media learning to increase resource
production, which can add information knowledge,
skills and attitude changes into production.

The characteristics and scale of the effort
smaller sugar saka industry, have been found [4]
form are on condition of increasing return to scale at
which level it is still beneficial to prospective and
continue to be developed, including an expansion of
efforts (diversification) or the addition of new
products. A potential source of raw material for the
development of abundant enough, and made from
sugarcane (saccharum officinarum) and/or plant
Tibarau or wild sugarcane (saccharum spontaneum
Linn) as raw material substitution such as seen in
Fig 4.
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(b) Tibarau/wild sugarcane
Figure 4. Pictures of potential Plant of making raw
material for Brigquettes Fuel

By reason of the potential will be
consideration to the craftsmen introduced a type of
solid fuel in the form of briquettes dregs of sugar
cane, which is a discovery in the form of prototype
and ready to enter the stage of commercialization.
The introduction of a product prototype and
existence of fuel briquettes will help the craftsmen
of this industry in innovation, as well as the
occurrence of the technology transfer process that is
required in the activity of product diversification.
Not only that, they also indirectly has introduced the
activity of production processes cleaner without
residual (clean production and non-standard
processes residual principle) through the utilization
of sugar cane husks as material for the rest of their
production during this process to turn it into an
alternative product.

Figure 5. exposing these people one of the
industry with a pile of sugar cane husks as the rest of
the production process, which it use in the
framework of product diversification process.

The research method was used more
partsifatif (Participatory Approach Model) and
action (Action Research), where to the trainees who
come from small industrial group member brown
sugarcane (saka) introduced how to make or process
of fuel briquettes made from cane dregs along with
the equipment used. Visible atmosphere in the
training provided, all the participants are very
motivated and full of anger (passion) following each
step in the technical work is done.
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" (b) Raw material of bagasse

Figure 5. An example of the process of making
Sugar Saka and the rest of Remaining of the
sugarcane Industry

The enthusiasm they show it is well-
grounded, for want of work training soon became
part of the productive skills and future results can be
realized as a form of new products from its industrial
businesses. Figure 6 is one snhippet at a time the
atmosphere of training takes place, some participants
were discussing training materials.

Based on the results of interviews with
participants/craftsmen, generally they posited can
quickly understand training materials on how
technical  workmanship/manufacture  of  fuel
briquettes. This is according to those affected by the
presence of an existing example of assistance
namely prototype prodgcts/briquettes.

¥ . il 4‘); v 4

.
sl <" 1

3 Rl ‘.
Sac s gy T < p

Figure 6. The situation mood of the Participant on
the moment of Training Process
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Sooth their works have established a
significant learning experience against the results
acquired, where among other things seen from a few
examples of the results of their work (product of fuel
briquettes) after carrying out the work/training as
shown in Fjgure 7.

Figure 7. Trainee are Drying of Baggase Briquettes
as a Result of his work

2. The Meaningfulness Of The Results Of
Training And Educational Theories Jhon
Dewey

Introduction of production process and of the
training given to the small brown sugar industry
craftsmen as a group of people's industries in rural
community not apart in an effort to provide
education and increasing knowledge and skills
through a meaningful learning experience.

Related to the concept of thinking in
education theory, when carried out discussions and
will take apart-meaningfull contained, then the
activity of training and the introduction of a
prototype of the product can act as a medium of
instruction for participants/craftsmen. Delivery
activities reinforced & followed by the awarding of
the training material based on style educational
touch against the adults, then in this case is with the
concept of educational thought developed by Jhon
Dewey, who stressed the importance of creativity
and student involvement in discussions and problem
solving (principle of school work).

The involvement of craftsmen to do directly
and dealing with issues of learning will give him
meaningful, real experience and simultaneously
form the attitude toward solving problems,
particularly issues related to production (product
innovation). In this context, the discussion against
the results of the research is focused on training
theory & John Dewey as an educator, though the
conception of education that dirumuskannya very
strong indigenous philosophical thought.

Can not be denied that the thoughts of many
influential John Dewey on education today. Build
experience and shaping the character of learners
through the attitudes and views of the work and
through training in the workplace (on the job
training) as the concept of Jhon Dewey many thrive
on industrial training center & school today.
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Dewey's conception of education as a social
process is applied not only to the children at the
school but also to the Community (including by way
of example to the Group of craftsmen industry folk
in the countryside). Analysis of pragmatism John
Dewey where pragmatism that etymologically
derived from Greece, pragma meaning to, or
something done, action work.

Dewey's thought patterns about education in
line with the conception of the building, where
instrumentalisme basic concepts of experience
(experience),  growth  (growth),  experiment
(experiment), and transaction (transaction) has an
immediacy that is familiar, so that Dewey describes
philosophy as a general theory of education.
Education and the philosophy of interdependence
with each other; where the dry educational
philosophy, without going the direction of
intelligence. In the book Democracy and Education
[5] defines education as guide in intelegensia to the
development of the possibilities inherent in the
custom experience.

If dielaborasi further, the above can be
interpreted as thinking that to be interested in
something he should engage in transactions that is
by experience, applicable to the pserta students or
other organisms. The experience is a process which
moves continuously from one stage to the stage of
the reconstruction as a new problem, pushing
intelligence to formulate a new proposal-proposal
for action.

In principle, the development of the
experience to come through the interaction of a
range of activities in which education is primarily a
social process. According to Dewey in Experience
and Education, education is preparation. Thus,
education is a reconstruction of the experience, step
forward, for the preparation of the next. More John
Dewey mentioned that a reflective method in solving
problems, is an active thought process, careful,
which is based on the process of thinking towards a
definitive summary draws through five steps.

a. Learners (craftsmen) recognize the problem,
and that problem is coming from the outside
dirinnya own.

b. Next they will investigate and analyze the
problem and determine the difficulties faced.

c. Then he connects the blurb descriptions the
results its analysis it or each other, and collect
various possibilities to solve the problem. In
the Act they are led by his own experience.

d. Then they weigh the possible answers or
hypothesis with the consequences of each.

e. Then, they are trying to put into practice one
of the chances of a resolution he saw best.
The results will prove correct-whether
solving it. When troubleshooting it is wrong
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or inappropriate, it will be in another likely
tried it until a proper solution is found.
Problem solving that's right, that is useful for
life.

4. CONCLUSION
The from this activity can be concluded that:

a.  Small industry in this study is a kind of people's
industries in the countryside, especially in the
area of Minangkabau (Agam), with production
still are traditional patterns with one type of
product in the form of brown sugar/saka. The
dregs remaining sugar cane production can be
made into fuel briquettes and the potential to be
commercialized.

b. Prototype briquettes dregs of sugar cane
research laboratory-scale results, can serve as a
learning medium speed up technology transfer
and opening the way for merinstis efforts to
diversify business/product

¢. Educational Model for training introduction
way & production process can give you the feel
of the value of education in accordance with the
meaning & approach school work Jhon Dewey,
which can be widely applied not only in school
but also to the community in the form of
education and training work.

d. The concept of education Jhon Dewey, more
emphasis and emphasis the importance of the
meaning of learning experiences that come
from a wvariety of activities. Therefore,
education is a reconstruction of experience,
steps forward to the preparation of the next (in
this context is related to the efforts of
accelerating technology transfer preparation
towards diversification & effort this small
industry).

REFERENCES

[1] www.mediaindonesia.com (2007)

[2] Rogers, E. M., Dearing, J. W. and Bregman, D.
(1993). The Anatomy of Agenda-Setting
Research, Journal of Communication. Volume
43, Issue 2 pp. 68-84

[3] Gerlach, Vernon S. & Donald P. Ely. (1980)
Teaching & Media: A Systematic Approach.
Second edition. (Englewood Cliffs, New Jersey:
Prentice Hall, Inc.)

[4] Hasanuddin (1998), Agihan Pendapatan dan
Curahan Tenaga Kerja pada Wilayah Sentra
Industri Gula Merah di Kabupaten Agam,
Penelitian Rutin IKIP Padang

[5] Dewey, John (1961). Democracy and Education:
An Introduction to the Philosophy of Education.
New York: Macmillan.



http://www.mediaindonesia.com/
http://onlinelibrary.wiley.com/doi/10.1111/jcom.1993.43.issue-2/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/jcom.1993.43.issue-2/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/jcom.1993.43.issue-2/issuetoc
https://archive.org/stream/democracyandedu00dewegoog#page/n6/mode/2up
https://archive.org/stream/democracyandedu00dewegoog#page/n6/mode/2up

Page 82
4™ International Conference on Technical and Vocation Education and Training
Padang: November 9-11, 2017

INTERACTIVE MULTIMEDIA PROGRAM WITH PROBLEM-BASED
LEARNING METHOD TO IMPROVE LEARNING OUTCOMES IN
BIOLOGY SUBJECT

Nur Hidayati!, Muhammad Ridha Ridwan?

Faculty of Teacher Training and Education, Dept. of Biology Education, Syiah Kuala University, Indonesia
2Faculty of Arts and Design, Dept. of Interior Design, Bandung Institute of Technology, Indonesia

ABSTRACT: School learning system is still generally using of verbal language to convey the learning materials,
which could lead to the low outcomes of student learning activities. This is caused by the lack of comprehension
and the decreased activities during the teaching process. One of the solutions to this problem is to use multimedia-
based learning media, such as Adobe Animate, which is supposed to increase the outcomes of student learning
activities. The approach method used in this study is qualitative, by the type of true experimental design with the
model of the pretest-posttest control group. The result of this study showed that average final posttest skill score
of experimental and control class are respectively 65,24 and 44,91. The activities level of the students in the
experimental class were increased by 19%. The conclusion of this study is the utilization of Adobe Animate as
learning media with the problem-based learning model can significantly increase the learning outcomes and

students’ activities.

Keywords: Adobe Animate, Learning Outcomes, Students’ Activities

1. INTRODUCTION

Teacher should prepare and execute the learning
and teaching process effectively and efficiently. It is
supposed to prevent boredom, so the students can
optimally understand the learning materials. A proper
teaching and learning strategy is needed.

Teaching and learning strategy is a general pattern
that contains sequential activities that can be a guide to
achieve the learning targets. This strategy consists of
two major components that should be decided to fit the
materials that is going to be taught. The two
components are learning model and learning media
[10].

Problem-based learning is a learning model which
involved students to solve certain problems. This
model is proven to increase the student activities,
develop the student mindsets and skills, and improve
the learning outcomes, so that the problem-based
learning is very suitable to be applied for any subjects
[3]. Learning media, in the other hand, is a helping tool
used by teachers to support the teaching and learning
activities to improve the students’ motivations,
comprehensions, and learning outcomes. The helping
tool can be a model, picture, photo, recording, or video,
adapted to the teaching materials [1].

The development of learning media is affected by
the evolution of communication technology. Early
development was dominated by the usage of visual
aspect [5], but nowadays the learning media usage is
not enough to be decided from the type aspect, but also
from the design aspect. This is caused by the students
that have their own way and method in learning
process. Some of them prefer the printed media, while
the other prefer the audiovisual media [8].

Furthermore, the previous study [13] stated that
the usage of learning media with multimedia aspect is
one of the effective method to improve the learning
motivation of the students. Multimedia is a learning
media which is not only featuring the integration of
text and simple graphics, but also equipped with
sounds and animations.

Adobe Animate (formerly known as Adobe Flash
or Macromedia Flash) is a multimedia software
formerly developed by Macromedia (now is owned
by Adobe Systems) for making animations and
interactive programs by using many selections of
features to do the drawing, coloring, animating, and
scripting. Animate also supports some computer
simulations, importing various kind of pictures, such
as PNG, JPG, GIF, et cetera [14].

According to the former researches, usage of
Adobe Animate can give a positive contribution to
improve the students’ metacognitive aspect [12]. This
media utilization also has been proven to have a big
role in increasing the comprehension and interests of
the students in physics learning [7].

SMA Negeri 3 Banda Aceh is an A accredited
prime school and currently has been using 2013
curriculum system and keep doing the development
in teaching and learning. One of the subject which is
currently being developed is biology.

According to the interview result with one of the
biology teacher of Grade 12 class in SMA Negeri 3
Banda Aceh, the lesson of human movement system
falls under one of the biology sub lesson that is
relatively difficult to understand. This is caused by
the used learning media that is not enough to support
the students to understand the concepts taught in the
related lesson. The generally used learning media are
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still in the form of posters and torso models. These
used media still make the explanation of phenomena
in the human movement system unclear. Beside of
that, according to the interview result with some
students, concluded that the learning strategy used by
teacher is still too monotonous and in some schools,
that use the full-day system could decrease the
students’ motivation decrease while following the
learning process.

The mentioned reasons are the point of why do a
new teaching and learning strategy is needed to
improve the learning process. One of the possible
strategy concept is by using multimedia, seamlessly
combined with the learning model. In this context,
multimedia is a result of the utilization of Adobe
Animate. The utilization is expected to be able to
increase the activities and outcomes of the students,
so they can understand and master the concept of the
movement system of the human body.

2. RESEARCH METHOD

This research used the method of pre-
experimental with the control group pretest-posttest
model, that consists of 1 free variable and 2 bound
variables. Free variable, in this context, is the
application of Adobe Animate, while the bound
variable is related to the outcomes and the activities
of the students. This research was done in a month
within a scope of the study, which was the human
movement system. The subject of this research was
the students of two classes in SMA Negeri 3 Banda
Aceh, divided into 2 classes, namely: a) XI MIPA 3
class as experimental class, which wused the
experimental interactive multimedia program for
teaching process; and b) X1 MIPA 7 class as control
class, which used the conventional presentation slide
for teaching process. The design of this research is
shown in the table 1 below.

Table 1 Research Design

Class Pretest Experiment  Posttest
E As X1 Az
C B1 X B>

Descriptions:
E Experimental class
C = Control class

A1 = Pretest of experimental class

A, = Posttest of experimental class

Bi1 = Pretest of control class

B, = Posttest of control class

X1 = Learning process with multimedia program
made using Adobe Animate

Xz = Learning process with conventional media of

PowerPoint presentation slide

Data collection was done using test and
observation sheet. The test was used to measure the
outcomes of the students, meanwhile the observation
sheet was used to find out the improvement of the
students’ activities. The collecting process of the
outcomes data of the students was done in two phases:
before and after the related learning material was
taught, while the students activities data was collected
during the teaching and learning process.

The outcomes data was analyzed with t-test
formula that previously had been processed using the
chi square formula of normality test and f-test
formula of homogeneity test. For the data of students’
activities was analyzed using the formula shown in

Eq. (2).
p-t 1000 (1)
N

The multimedia program used as learning media
of the experimental class in this research offers some
features that helps students understand the lesson well.
The program contains 4 menus that facilitates every
encounter. Every menu is divided to 4 sub menus
which every sub menu contains a problem that can be
interactively operated either by teacher or student and
explanation that explains the problem to the students.
A sudden comprehensive test also provided at the end
of every explanation in each section. Some screenshot
of the program can be seen on following figures.

Program Interaktif Biologi SMA

SISTEM GERAK

-PART1.

A y
Fig. 1 Title screen.
r )
BAGIAN MATERI
SISTE!}\ILF'E_RAK
A, y

Fig. 2 Main menu.
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RANGKA

Fig. 3 Sub menu with 4 sections for every encounter.

< TULANG Mengapa ukuran tubuh manusia
berbeda saat bayi dan saat dewasa?
¢

Fig. 4 Interactive problem screen.

Mengapa kebanyakan oran
< TULANG ‘ lanjut usaIa :usar\: berger:k?g

Karena saat usia tersebut ada beberapa sel-sel tulang
mengalami penurunan fungsi terutama osteoblas.

Fig. 5 Explanation screen.

Mengdapa lapisan terdalam
tulang dinamakan dendgan
lapisan tuvlangd spons?

Fig. 6 Sudden comprehensive test.

3. RESULTS AND DISCUSSIONS

The average data of the pretest, posttest, and n-
gain of the experimental and control class students
can be seen on figure 7 below.

v o 65,24

c g 60 %57,16

58 44,91
[ =]

«— O - I

5 Q40 24.4824.75

LS

&S 20

o ©

4,

Pretest Posttest N-gain
8 Experimental Class Control Class

Fig. 7 Average data of pretest, posttest and n-gain of
the students of experimental and control class.

According to figure 7 and the analysis of t-test
result, there is no significant differences between the
average pretest value of the control experimental
class. This shows that both classes do have equal skill.
The respective average pretest value of experimental
and control class is 24,48 and 24,75.

Furthermore, the average value difference was
occurred after the learning material was taught in both
classes, where the average posttest and n-gain value
of the experimental class is higher compared to the
control class. The respective value of average posttest
and n-gain of the experimental class are 74,99 and
65,24, while the respective value for the control class
are 57,16 and 44,91.

In addition to the average value, the t-test result
from n-gain also showed that there is a significant
difference of the outcomes between the experimental
and control class. This difference was obtained from
the comparison of the teount and tiapie in the significance
level of 0,05 (5%), where the teunt Value is greater
than the twapie Value, which is 6,13 > 2,00 in number.
In other words, the learning and teaching process that
using the learning media from the utilization of
Adobe Animate, or multimedia, is better than the
conventional media. The analyzed data of the initial
and final skill of students after the more detailed
learning is shown in table 2 and 3 below.

Table 2 Analysis of Initial Skill Data of
Experimental and Control Class

Pretest

Class Average

Normality Homogeneity Significance

chount =469 foun=129 teum=0,11
Experimental 24,48 Piave = 7,81 fape =1,89  tiae = 2,00

count < Yltavle Toount < fravle  toount < tiavle
(normal?) (homogenous®)  (insignificant®)

chount =581 feoum=129 teum=0,11
Control 24,75 }Cztable =781 fape =1,89 trable = 2,00

count < Yltavle Toount < fravle  toount < tiable
(normal?) (homogenous®)  (insignificant®)

2 chi square test, normal if y2count < Y table
b f-test, homogenous if feount < fiabie
¢ t-test, significant if teount > tiale
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Table 3 Analysis of Final Skill Data of Experimental
and Control Class

Pretest . . I
Class Average Normality Homogeneity Significance
){Zcoum =469 fount=129 teum=0,11
Experimental 24’48 leahle = 7,81 flable = 1189 ttable = 2100

count < thable fcount < ftable tcount < ttable
(normal?) (homogenous?)  (insignificant®)

){Zcoum =581 fount=129 teum=0,11
Control 24,75 leahle =781 fiane=1,89 trapte = 2,00

count < thable fcount < fIable tcoum < ttable
(normal?) (homogenous?)  (insignificant®)

2 chi square test, normal if ¥Zcount < Xable
b f-test, homogenous if foount < Fiabie
¢ t-test, significant if teount > teapie

Furthermore, the former research about the
utilization of Macromedia Flash as learning media [7]
also showed that the impact from the utilization of the
program in enhancing the students’ learning
outcomes is very significant. The same result was also
manifested by the previous study [12], which proves
that the learning media made with Macromedia Flash,
or Adobe Flash, or Adobe Animate can give a good
contribution for the students’ metacognition.

This is considered as an effective method because
Adobe Animate does have several features, which
could be used to design a multimedia program for
learning and teaching process [14].

The teaching and learning process that is featuring
multimedia is considered an important component to
maximize the education activities [9]. The designed
multimedia program is not meant to be a total
replacement of the teacher, but it is meant to be a
facility to explain the learning materials and theories
for the students to be understood. This is supposed to
generalize the learning system since every student has
unique way in understanding the teacher’s
explanation [8].

According to the collected data, the students’
activities between both classes showed different
result. The students learning activities data of the
experimental and control class can be seen in figure 8
below.

Frequency of
Students' Activity

1st 2nd 3rd 4th
Encounters

—o— Experimental Class —@8— Control Class

Fig. 8 Average data of pretest, posttest and n-gain of
the students of experimental and control class.

According to the data shown in figure 8, there was
a significant difference of the frequency of students’

activities in the experimental and control class. The
experimental class experienced an improvement of
students’ activities in every encounter, while in the
control class, instead of improvement, the reduction
happened. The value of the students’ activities
frequency in the experimental class are 78% in the
initial encounter and for the next encounters, the total
of the improvement level was 19%, where the
respective value of every encounter was 10%, 4%,
and 5%. There were 4 encounters in total. Different
from the control class, the initial frequency level was
95%, but it got decreased 30% in the next encounters,
with the respective value of 15%, 5%, and 10%.
Furthermore, the data of students learning activities is
shown in table 4 below.

Table 4 Data of Students' Learning Activity

Students’ Activity Score
Encounter
18t 2nd 3rd 4th
| 55 70 70 75
I 46 55 55 70
I 50 55 62 55
v 70 77 75 80
\Y 55 55 62 62
VI 36 40 45 45
| 70 70 55 55
I 70 45 45 45
I 62 36 36 36
v 81 8 70 70
\% 50 45 45 45
VI 45 45 50 50

Class Group

Experimental

Control

The activities of students in the learning process
is a sequence of activities that include asking the
teacher about unclear problems, taking notes,
listening, thinking, reading, and so on. This sequence
could support the learning achievement [8]. students’
activeness is needed in the learning process, because
it does have an influence on the improvement of
learning outcomes. The influence will be even greater
if their activeness come from their self-
encouragement [2].

Fig. 9 Interaction with the multimedia program made
using Adobe Animate in the experimental class.
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Fig. 11 Students of experimental class doing their
worksheets.

Fig. 12 Teacher giving explanations about the
learning materials in control class.

Fig. 14 Students of control class doing their
worksheets.

Learning media with the utilization of Adobe
Animate can improve the activities and student
learning outcomes, which was a mutual feedback
between teacher, and students. Learning process that
is using the media of the utilization of Adobe Animate
could make learning activities become more
enjoyable so that students can have more enthusiasm
in the learning process. Students will have more
freedom to discover new experiences in their learning
process. In other words, an educative learning process
could be created, and the teacher would only act as a
guide for the students.

The previous research [11] also showed similar
results. The results showed that the learning process
that is using multimedia can improve the outcomes
and activities of students at SMA Negeri 4 Semarang.

4. CONCLUSIONS

Based on the research result, it could be concluded
that there was an increase on learning outcomes and
students’ activities in experimental class that was
using learning media of the Adobe Animate
utilization as compared with the control class which
was taught by the conventional media, in the lesson
of movement system of the human body in SMA
Negeri 3 Banda Aceh. There are some suggestions
based on the research process and the results: 1)
teachers should try to apply the utilization of Adobe
Animate as a learning to improve the learning
outcomes and students activities; 2) for everybody
who wants to develop a learning media using Adobe
Animate, have to pay more attention to the total
number of frames that will be designed in the program,
since Adobe Animate has a limitation of the
maximum frame number for a single file: up to 16000
frames in total; and 3) for further research, it is
expected to deepen the research by taking the subject
in different classes and the wider scope.
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A MICRO HYDRO POWER GENERATOR AS AN ALTERNATIVE
SOLUTION FOR ENERGY PROBLEM SOLVING IN INDONESIAN
REMOTE AREA

Sukardi, M.Giatman , Remon Lapisa*, Purwantono, and Refdinal
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ABSTRACT: This research aims to design a micro hydro power generator as an alternative electric energy
for Indonesian remote area. The research is located in Nagari Sungai Abu-Solok, West Sumatera. The cross
flow turbine type has been used as power generation by considering the water flow characteristics and local
area condition. The turbine geometry is customized according to the electrical power needs and potential of
the water resources. This experimental study is conducted in three parts: the field investigation concerning
water flow characteristics, the need analysis of Panasahan community on electricity and technical design and
development of generator. Results showed that the design of cross flow turbine power generator can produce
12kW of electrical power which is able to meets 80% of local electricity demands.

Keywords: Cross flow turbine, micro hydro, power plant

1. INTRODUCTION

One of the fundamental problems confronted
by Indonesia in recent decades is the crisis of
energy supply including electrical energy. The
total electricity production of Perusahan Listrik
Negara (PLN), an Indonesian electricity producer,
is unable to meet the overall national electricity
demand. In 2014, the total production and number
of power plant units of PLN are about 39.3 GW
and 5007 units. 79.12% of total production and

electric power plants are installed in Java island [1].

The total net production in this year is 175.3 TWh.
This electric energy production is generated by
natural gas power stations 28.1%, Coal 48%, oil
15%, water energy 6.4% and geothermal 3%.
Meanwhile, Indonesian electrification for 2014 just
only about 81.7 % [1]. While for West Sumatera
region, at least 441 of the 4750 districts (9.3%)
have not been supplied by PLN [2]. Unbalanced
supply and distribution of electricity to all regions
of Indonesia caused by: uneven source of power
generation, non-concentrated residential location
and high electrical distribution cost.

In fact, Indonesia has a great potential in
energy reserves both fossil energies/unrenewable
energy (oil, coal) and renewable energies, such as
solar radiation, wind power, hydro power, biomass,
geothermal, etc. Table 1 presents the potential of
renewable energies in Indonesia as alternative
national energy resources. Unfortunately, these
free energies are not well-explored yet. The poor
level of renewable energy exploration is due to the
high investment and maintenance cost for
individual renewable plant power generators than
the PLN electricity tariff. Consequently, the
national electricity supply depends on PLN
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production. In the next, exploration of renewable
energy sources for power generation by the local
communities should be intensified to meet the
national energy needs especially in the remote
areas that are not covered by PLN’s distribution
network.

Table 1. Indonesia renewable energies reserves

Sources Reserves
Mini/micro hydro 450 MW
Biomass 50 GW

Solar energy 4.8 kWh/m2.days
Wind Energy 3-6 m/s

The present study aims to design a micro hydro
power plant (PLTMH) at Panasahan, Sungai Abu-
Solok, West Sumatra. The power generator is
designed to be able to meet domestic energy needs
(lighting, auxiliary) of 102 families who have not
been powered by PLN electricity. The expected
long-term impacts of this research are to increase
the community professional work productivity,
income and society welfare in Panasahan. Besides,
this research can help the government program in
accelerating the development of Micro hydro
Power Plant (PLTMH) which is targeted to 2.85
MW until 2025, according to Presidential Decree
No. 5, 2006 [3].

2. METHODOLOGY

In this research cross flow turbine power
generator will be designed a by taking into account
the local area characteristics. This experimental
study is conducted in three parts: (1) site
investigation and analysis of local micro hydro
potential, (2) analysis of energy demand of



Padang : November 9-11, 2017

Page 89
4™ International Conference on Technical and Vocation Education and Training

Panasahan community and (3) design and
development power generator which consists of
turbine, generator, dam according to production
capacity.

2.1. Local area presentation and problematics

Geographically, Panasahan is a mountains area
with an elevation of 700m above sea level. It is
located near of Kerinci Sablat National Park.
Because it’s high elevation, the daily average
temperature of Panasahan territory is about
23.4°C, and relatively cooler compared to the
surrounding areas. The average annual rainfall is
quite high, 2257 mm [4]. Panasahan presents many
potential natural resources that can be developed
such as (a) agricultural land and plantations, (b)
the river for fish cultivation, irrigation and mineral
resources, (c) forest resources, (d) renewable
energy resources such as energy solar and wind
energy.

One of the main problems faced by Panasahan
local society is the absence of electricity network
supplied by PLN. This condition makes it difficult
for residents to perform various economic
activities and socio-cultural interactions. For
energy needs completion,

Some Panasahan residents who have sufficient
financial capability make a small-scale individual
hydropower power generator. Therefore, to
improve resident’s income and welfare and to help
the the realization of government program national
energy sustainability, hence the production of
micro hydro electric energy should be e

scalated.
& o 5y \ >
7‘%- 59

Padang'o 2

Panasahan

a. b.

Fig. 1. a. Location of Panasahan on the map,
b. Site inspection

2.2. Investigation of Panasahan energy needs

Panasahan is inhibited by 102 families who do
not have access to electricity facilities of PLN.
Based on site investigation and field survey on the
community's energy needs, the total power
required by Panasahan residents is 23 kW. The
detail of electric power needs is presented in the
following table:

Table 2.Electricity needs of Panasahan society

Unit  Total
Items (W) (kW)
Domestic lighting (102 units) 0.2 204
Public facilities:
Lighting of public lane:20 spots 0.1 2
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Community meeting hall 0.2 0.2
Mosque 0.2 0.2
Community activity center 0.2 0.2
Total electrical energy need 23

2.3. Water resources and flow characteristics

With high rainfall level [4], Panasahan is
bypassed by many tributaries. The selected
tributary as a turbine driving power is located
near the settlement area. The flowing water comes
from a water spring located one of the hilltops. The
river flowrate is relatively stable. In field
investigation in Mid-June 2017, showed that this
tributary can be utilized as water resource for
micro hydro power generation. For feasibility
analysis, several parameters will be analyzed in
order to design an effective turbine, described as
follows:

2.3.1. Water flowrate

Measurement of water flowrate is performed
by a simple technique. The investigation team
members determine a specific area on water flow
path (red shades). In this area the water flows
freely without obstacles such as rocks, plantation,
etc. The length of the observed river area is 2.23 m
and the width of 1.9 m (Fig. 2.b). A twig is
released moving freely following the water
pathway from line A to line B. After repeating the
measurement five times, the average moving time
of the object across the specified lines is 5.9
seconds. Meanwhile, to measure the depth of the
water channel, the high of water level is measured
by a stick on four different spots: (h1, h2, h3 and
h4). The depth measurements are performed on
five times in each to spot. Therefore, the actual
depth is determined by the average value of these
four different spots (Fig. 2.b). In this case study
the water channel depth is approximately 0.33 m.
The flow rate water streamline can be calculated
using the continuity equation. The flow
effectiveness coefficient for a rocky river is 0.7.
Therefore, the debit can be calculated with the
following expression:

Q=07.4.V Eq. 1
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Fig. 2. Flow representation

The measured river water flowrate is obtained
at 100 - 300 liters per second. The height of water
fall (head) in this turbine design (from intake to
turbine) is about 7.1 m. Fluctuations in water
flowrate due to seasonal changes are observed not
significant. By using equation 1, the flow rate of
water flowing in the determined area is 0.237 m3s?t
(237liters). Based on literature review, the
appropriate turbine for low head and debit as
described above is cross flow turbine. (Purwantono
et al, 2015)

2.3.2. Head

Head is one of the important parameters to
determine the power capacity to be generated. To
measure the height of water head, the following
equipment’s are required: laser distance meter, arc-
meter, etc. Head is measured by comparing the
intake elevation and the location of the turbine.
Based on the land availability, the longest possible
distance between dam and turbine location is 50
meters. Fig. 3 illustrates the measurement process
of the length of piping system and the water head.

Fig. 3. Water head and piping system measurement

3.DESIGN OF MICROHYDRO POWER

GENERATOR

Micro hydro power generator has several main
components, including: electric generator, turbine
as the driving force, piping system, reservoir
(water dams), etc. The cross flow turbine is
determined as the best turbine choice for case this
study [5]. Actually, few studies have been
conducted by some pervious researchers with
different topics: the number of blade, optimum
angle of blade, blade radius, diameter of runner,
etc. An experimental study about the effect of
blade angle showed that the optimum blade angle
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for cross flow turbine is about 30° [6]. The in site
investigation result about flow characteristic, we
observe some important parameters in generator
design such as: the speed of water jet in the nozzle,
diameter runner, geometry of blades, etc.

3.1. Turbine characteristics
3.1.1. Speed of water jets on the nozzle

According to Bernoulli statement, a moving
fluid has three energy components: potential
energy, hydrostatic pressure energy and Kinetic
energy. The Bernoulli equation states that there is
no energy loss on a fluid that moves on two points
still in the same streamline level. If the fluid has a
low pressure then its velocity will be faster, and
vice versa. Therefore, for a moving fluid flow
across two different points without any external
energy changes, then the energy equation at all
points within the fluid streamline can be calculated
by Eq. 2.

P V2
H, =h + — + —— = Constant Eq. 2
p 2.9

In cross flow turbine, the blades are driven by
the water kinetic energy on the blades surface.
This kinetic energy is a linear to water jet speed
and the mass of water spreading out of the nozzle.
The speed of water jet can be calculated by the
following expression:

V =C,J2. g H, Eq.3

Where Cd is discharge coefficient of nozzle
(dimensionless) that depending on its dimension
(usually 0.6), H is the water head measured from
the reference point (turbine location) and g is the
force of gravity (m.s?). By using Eq. 3, the water
jet speed can be determined; in this case study is
about 7.1 m.s%.

3.1.2. Diameter of runner

Runner is one of the most important
components in cross flow turbine. Runner consists
of three main elements, namely shaft, disc plate
and blades. In this study, diameter of runner is
20cm, the shaft diameter is 10cm.. Fig. 4 presents
the design of the studied cross flow turbine

Fig. 4. a. Crossflow turbine [7], b. Design of
Runner

In order to design the dimension of turbine
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runner, the following parameters must be
determined: outer diameter (D,,.), inner diameter
(D;,) width of the blades (L), distances between
the blades (l), the thickness of nozzle (m), blades
radius (), the numbers of blades (N) dll [8]. Then,
the outer diameter of the turbine runner can be
determined by solving the following equation [9]:

2.62. Q

JH,

By defining the length of runner 40cm, the
result indicates that the outer diameter of runner is
58cm. While the inner diameter of the runner can
be calculated by using the Mockmore’s equation,
Din =2/3 Dyye =38.7cm

3.1.3. Turbine blades

Dout . L= Eq. 4

The optimum distance between the blades (1)
is calculated by the equation: | = 0.1 D,,,;. After
calculating the outside diameter of runner, the
distance of the blades is about 10.15 cm.
Therefore, with a specific blades distance as
calculated above, the number of turbine blades (N)
can be determined by this equation N = (m.d) / 1.
After calculating the runner circumference and
dividing it by the distance of blades, the number of
blades is obtained for 32. The runner blades are
made of steel plates with 4mm thickness.

3.1.4. Turbine house

Based on the investigation result about flow
characteristics and area topography, the most
appropriate location for the cross flow turbine is
45m from the intake piping system. In addition,
the selected turbine area is quite safe and protected
from risk of flooding. The turbine house is built
permanently with a small geometry of 2m x 1.5m
and a height 2m. The main construction material of
turbine house is concrete and bricks.

3.1.5. Penstock

Penstock pipe has length of 45m. The length of
penstock pipe is a representation of the distance
between the intake hole and the turbine location.
The diameter of pipe is about 12 inches with 10
mm pipe thickness. The slope of the penstock is
for 30°.

3.1.6. Turbine Power

As an impulse turbine, the driving energy
produced by the kinetic energy of the water flow
that hits the runner blades. By combining the
kinetic energy equation and continuity equation,
the theoretical power produced by turbine (Pa) can
be written in the following expression:
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1
P, =Ep.A.V3 Ea.5

V is the water speed out of the nozzle (m.s?)
which can be calculated by Eq. 3.

In fact, the Kinetic energy that hit the turbine
blades cannot be fully converted into motion
mechanical energy to rotate the turbine shaft. If the
turbine efficiency is considered 7, by substituting
the expression Eq. 3 into Eg. 5, the power
generated on the turbine shaft can be determined
by the following equation;

Pr=p.g.Q. H,. 97 Eq. 6

Where p water density (1000 g.m?¥), g is
gravitational force (9.81 m.s?), Q is the debit of
water (mé.s1), H, is the height of water head (m).
According to the literature survey, the efficiency of
the cross flow turbine is about 80% [7]. From the
equation 5, the power generated on the turbine
shaft is 13.2 kW. This electrical power production
can cover 57.4% of the total electricity needs of
Panasahan community.

3.2. Design of civil construction
3.2.1. Water dam

The dam is constructed on high area with
altitude 560 above sea level. The dam location is
located 50m from the nearest residential
concentration point. The dam profile and its
geometry are presented Fig. 5. According to the
land availability, the width of river are that can be
dammed is 8m. The dam embankment is
constructed on the downstream side of water flow
and the left and right side on the river. Some parts
of river area are already surrounded by the natural
rocks, so the embankment construction process
becomes simpler. Based on investigation data and
analysis of river characteristics, the optimal
embankment height is between 1mto 1.5 m.

Fig. 5. Water dam
3.2.2. Intake and exhaust system

Intake serves as a controller of water flow to
the turbine nozzle. In this study, the intake gate has
a width of 1.25 m and a length of 1 m. The surface
are of intake gate is 1.25 m2 While the turbine
exhaust system will return back the water to the
river after passing the turbine blades. In the present
study, the exhaust canalization system of turbines
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is a trapezium open conduit with an angle 60°.

4. CONCLUSIONS

The design of this PLTMH in the present
document can produce 13.2 kKW electricity power
and cover 57.4% of the total electricity needs of
the Panasahan residents. The cross flow turbine
generator has been selected by considering the
water flow characteristics. This turbine is able to
generate the electricity power for the low head and
low debit of water resources. However, the power
generated by power plant system has not been able
to meets the all energy needs of Panasahan
residents. The outlook of the present study is to
develop a multilevel turbine generator.
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ABSTRACT: Determination of anemia classification based on morphology will make it easier to diagnose the
disease of a patient further because each classification also has many possible types of illness. The concept of
fuzzy logic is very flexible and has a tolerance to data that is not appropriate and based on natural language to
determine a result. There is still often a mistake in determining the classification of anemia resulting in a
miscarriage in the patient. Therefore we need a system as a tool in determining whether a patient entered on
which classification of anemia with the concept of fuzzy logic. The input of fuzzy set in this research is data of
laboratory result of routine blood examination from 40 patient samples conducted in one laboratory. The method
used is Sugeno's fuzzy inference system in the classification of anemia.
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1. INTRODUCTION

Anemia is a decrease in the number of
measurable red blood cells per millimeter cell on the
slide or by volume per 100 ml of blood. A person is
said to be anemic if hemoglobin or hematocrit
values are more than 2 standard deviations below
normal. The lower limit varies depending on age and
gender. The main cause of anemia is the loss of red
blood cells without the destruction of red blood cells
or due to reduced red blood cell production and also
because of the increased destruction of red blood
cells after production.

This can lead to reduced red blood cell deposits
required by the body resulting in anemia. Simple
checks for anemia that can be used include
hemoglobin (Hb), hematocrit (HT), erythrocyte size,
reticulocyte, erythrocyte morphology, complete
feces and ferritin. From the examination results of
anemia panel will be classified based on the
morphology of red blood cells such as micrositic
anemia anemia, normokrom anemia normositer or
macrositer hiperkrom anemia.

Determination of anemia classification based on
morphology will make it easier to diagnose the
disease of a patient further because each
classification also has many possible types of illness.
The concept of fuzzy logic is very flexible and has a
tolerance to data that is not appropriate and based on
natural language to determine a result. There is still
often a mistake in determining the classification of
anemia resulting in a miscarriage in the patient.
Therefore we need a system as a tool in determining
whether a patient entered on which classification of
anemia with the concept of fuzzy logic.

The use of the system can be implemented easily
into the machine language and by using fuzzy logic.
Fuzzy logic is a logic that has the concept of partial
truth, where fuzzy logic allows membership values
between 0 and 1. While classical logic states that
anything can be expressed in the value of truth 0 or

1. In theory there is already a way to calculate the
components and the formation of classification
determines anemia, but the calculation and
determination use the set crisp (assertive). On a firm
set, a value has a membership level of one if the
value is a member in the set and zero if the value is
not a member of the set. This is very rigid, because
with a small change of value results in different
categories.

The fuzzy set is used to anticipate this, since it
can tolerate values so that a slight change in value
will not make a significant difference. The method
that can be wused in applying fuzzy logic in
determining the classification of anemia is the
Sugeno method. The creation of a fuzzy expert
system is usually based on the domain of certain
knowledge for a particular expertise that approaches
human reasoning and reasoning in any one field.
Generally the fuzzy expert system tries to find a
satisfactory solution that is a good enough solution
for the work to run even if it is not an optimal
solution.

2. RESEARCH METHODS

The purpose of this research is Sugeno's fuzzy
inference system in determining the classification of
anemia. Based on the basic concept of fuzzy logic is
the theory of fuzzy set, where membership value is
as a determinant of the existence of elements in a set
is very important. The membership value or
membership function is the main characteristic of
fuzzy logic reasoning, when compared with the firm
set that in fuzzy logic something proposition can be
equally true or equally wrong at the same time.
Fuzzy inference system draws conclusions from a
collection of fuzzy rules.
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3. RESULTS AND DISCUSSION

The results of fuzzy inference system Sugeno
analysis in determining the accuracy of anemia
classification that follow the rules of fuzzy inference
system Sugeno or in other words the process begins
with penginputan data results of the laboratory until
the defuzification process. The author also compares
the accuracy of system results using two different
membership functions with expert readings from the
same manual input. The input of fuzzy set in this
research is data of laboratory result of routine blood
examination from 40 patient samples conducted in
one laboratory.
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3.1 Fuzzy Set Assembly Degrees Process

From input laboratory results such as Figure 4.4
then the next step is the formation of fuzzy
membership degree for each variable. The formation
of fuzzy membership degree is selected according to
the curve. Here's a picture of the formation of fuzzy
membership degrees for the trapezoid curve.
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3.2 Analysis of Results

After inputting the data of the laboratory results
to the decision result based on predicate rules using
the system then the next comparison of decision
results that membership function is different.
This comparison uses 40 samples of the same
laboratory input data as well as with the results of
each classification based on anemia’s existing blood
morphology.

The linguistic decision result is obtained by
determining predicate rules and defuzzyfication so
that the results are presented in linguistic form as
well. The resulting decision result is obtained by
using the membership function of the trapezoidal
fuzzy set based on predicate rules and deffuzyfikasi.

Decision results are obtained from predicate
rules that have been established based on variables
HB, RBC, MCV, MCH and MCHC with fuzzy
inference Sugeno even if there is a decision that
shows a patient anemia anemia meaning the patient
is not anemic. Further the decision results based on
the predicate rules for the membership function of
the fuzzy set of triangle curves as follows.
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With 40 samples obtained 55% result is
Hypochromic Anemia Micrositer, 37.5%
Normochrome Normochrome anemia and 7.5%
Anemia Macroperitic Hyperkrom. It can be seen that
there is difference of result of comparison of
analysis of decision result from two different
membership ~ function on classification  of
Hypochromic anemia Micrositer equal to 7.5%,
Normal Normokrom Normal anemia 10% and
Hyperkrom Makrositer Anemia 2.5%.

This difference is caused by changing the
distance between a standard value used in a certain
membership function so as to produce a different
decision. The author also found an out-of-rule result
so the decision result for an input does not exist.
This classification involves all blood morphological
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variables that can not be taken or read only because
the MCV, MCH and MCHC variables affect each
decision result.

4. CONCLUSION

As a result of research that the authors do, it can
be concluded several things including:
1. Determination of classification using trapezoidal
membership function and triangle membership
function.
2. The result of the analysis of the membership
function of the triangle curve with the trapezoid
curve in the classification of anemia indicates that
the decision result obtained with the trapezoid curve
membership  function is better because it
approximates the actual result of an expert. While
the membership function of the triangle curve found
results of a decision that does not exist on the basis
of the rules.
3. The result of the decision is limited to
determining the classification of anemia only.
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ABSTRACT:This study describes the suitability of the competencies that students have through the lectures of
the IFP pre-requisites: Project Management, Quantity Surveying and Occupational Safety and Health, with the
expected competence of contractors and construction consultants at the time of the IFP.Data collection methods
used in this study is to spread the questionnaire to the supervisor where students do the IFP. Then performed d ata
processing to see the Achievement Degrees (AD) of contractor respondents and consultants on the subject
curriculum of the prerequisites of IFP.After doing data processing, got AD into category enough. This means
that the curriculum in the pre-requisite course of IFP is sufficient to obtain student competence where as the
capital to implement the IFP. But to improve the quality of the course curriculum to the good category, it needs
some improvement according to the input of the stakeholders.

Keyword: Industrial Field Practice, Curriculum, Contractor, Consultant

1. INTRODUCTION

At the Department of Civil Engineering to have
expertise in the field students are required to carry
out Industrial Field Practices (IFP) on construction
projects. IFP is one form of aplication of practical
activities in the World Business and Industrial
World. Through the IFP is expected to have a
match between the material obtained in college
with the reality of the world of work in the field.
Thus it is expected to occur a strong synergy
between education and business world and industry
to jointly build quality resources, professional and
competent in the field.

In accordance with the curriculum undertaken
by students of Diploma of Department of Civil
Engineering at Universitas Negeri Padang (UNP),
students are required to implement IFP which is
managed by Industrial Relations Unit at the
engineering faculty. During IFP implementation,
students will apply, establish, prove theories
obtained on lectures and then practice in real
employment, with aspects of preparation, safety,
thoroughnessand work steps.

At the time of IFP students, lecturers are
required to conduct Monitoring and Evaluation
(Monev) to the field. Lecturers will consult with the
field about the IFP activities undertaken by students
and receive input for the smooth program. From

Higher  Education  Curriculum  through
development in 1994, called National Curriculum
aimed at National Education Arrangement, at 2000
Core and Institutional Curriculum oriented to global
competency, last year 2012 called Higher

some Monev results, field gained dissatisfaction on
IFP students such as: Students are less active and
do not participate with activities in the field,
students do not understand how to read the shop
drawing so having difficu Ity completing tasks given
by the supervisor in the field, students do not
understand how to calculate the volume
withsoftware  because during college still
performing manual calculations,

lack of knowledge of students about documents
related to the project such as contracts, tender
documents, lack of knowledge of students on the
process of a project, ranging from planning,
implementation, supervision process, safety in field
and project cost calculation process.

The lack of students who presented at the time
of the Monev should not happen because with the
passing of the student in the subject of the
prerequisite expected the students already have the
competence as needed in the field, therefore the
author wants to examine: How the content of the
curriculum material of the prerequisite subjects IFP
student study program diploma of Civil
Engineering, engineering faculty, UNP? The
objectives of this research are: To get the
curriculum of IFP prerequisite subjects in
accordance with the competence of in the World
Business and Industrial World requirement in civil
engineering field.

Education Curriculum oriented on equality of
quality / achievement of learning.

In an effort to qualify for university graduates
in Indonesia, the government has issued
Presidential Regulation no. 08 of 2012 on the
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Indonesian National Qualification Framework and
its Appendices which become the reference in the
preparation of graduate learning achievements from
every level of education nationally. In line with the
educational objectives contained in the Indonesian
National Qualification Framework, Industrial Field
Practice (IFP) Curriculum which has been listed in
the curriculum Diploma of Civil Engineering and
Graduate Building Engineering Education UNP is a
tool to gain work experience in the framework of
recognition of work competence.

IFP is an intra-curricular activity in the group
of Expertise Subjects of Diploma and graduate
degrees in all departments at UNP. IFP aims to
enhance the knowledge, skills and attitudes of
students in technology / vocational fields through
direct involvement in various activities in the
construction industry. Both courses also require the
subject of Project Management, Environmental
Engineering of Health and Safety, Quantity
Surveying for each IFP object to which the student
is applying, outside of the special subject depending
on the IFP object such as buildings, transportation
buildings, and water buildings.

The curriculum and line description - Teaching
Program Outline applicable to the Civil
Engineering Department regarding the prerequisite
courses are:

1. Project Management: This course provides
knowledge of the basic concepts of
management and  organization, project
feasibility study, planning stage, tender
process, contract types, and project schedules.

2. RESEARCH METHODS

2. Environmental Engineering, Occupational
Health and Safety ( OHS ) : This course
provides knowledge and understanding of OHS
construction which includes basic knowledge
of OHS, construction OHS regulations, Hazard
identification, OHS Management System, OHS
type of construction work, emergency response
planning.

3. Quantity Surveying (QS): This course provides
knowledge of the basic concepts of QS,
calculates the Project Budget Plan, project
personnel needs and materials, preparation of
project reports, quality control of materials and
work.

When IFP students, they will work on the
ground with stakeholders such as consultants and
contractors. Students will be guided by a supervisor
who will direct the tasks to the student and upon the
end of the IFP, the supervisor will provide an
assessment of the student. Stakeholder parties
expect the existing competencies in the students
are: (Results of interviews with stakeholders in the
field):

4. Contractor: Competence in terms of Quantity
Surveyor, in terms of implementation in the
field, in terms of quality, and in terms of
engineering.

5. Consultant: Competence using image software
and structural analysis, create and read shop
drawings, can calculate the volume (Quantity),
create Budget Plan and analy ze the strength of
structure / material.

This research was conducted in September-October 2017 at construction service company which has
accepted IFP student of Department of Civil Engineering Faculty of Engineering UNP.
Stages This study will beillustrated in the scheme as shown in Figure below :

Start The research was started because the problem was found when
ar the lecturer conducted Monitoring and Evaluation on the
< 5 activities of Industrial Field Practice students (IFP )
Literature Revievying reference_s,. guides and journals related to curriculum
issues in the prerequisites of IFP
- a. Designing Research Methodology.
Preparation b. Determining the Research Instrument

~
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Collecting Data
and
Analysis

~~

Output ||

a. Data retrieval is done through questionnaires to supervisors
who guided Diploma of Civil Engineering UNP students
in the field during the IFP semester January - June
academic year 2017/2018

b. Data analysis is :

1. Perform data verification
2. Classification and tabulation of data
3. Processing data is done by using program
SPSS version 20.00:
a) Looking at the description of data distribution
b) Descriptive statistical analysis

Obtain a IFP prerequisite curriculum subject to the competence
of the World Business and Industrial World requirements in civil
engineering.

Fig 1. Research Methods

Stages carried outin this research are:

1. Data Collection
At this stage, the researchers collected data on
the names of contractor companies and
construction service consultants who have
received IFP students for the period of January-
June 2017 and July-December 2017 of 35
companies.

2. \Validity of respondent questionnaire
The process of validity is accompanied by a
questionnaire and a direct discussion with
experts on improvements that must be made to
create a questionnaire. Questionnaire validity
regarding the contents and format of the
questionnaire to be given to contractor
respondents  and  construction  service
consultants.

3. Spreading the questionnaire
The questionnaires were distributed to all the
sample respondents. Implementation  of
questionnaire dissemination is given directly to
the supervisor of IFP student recruitment
construction services. Questionnaire that has
been distributed as much as 20 contractor
services and 15 consultant services.

Data analysis technique used in this research is
descriptive data analysis techniques, that is by
describing the validity of the questionnaire given to
the construction services company receiver IFP

Civil Engineering Department as well as calculate
the degree of achievement obtained from the
respondent contractor and construction service
consultant.

3. RESEARCH RESULTS

3.1. Description of Respondent Data Answer
Contractors

Description of the data to be presented here is
the data from the results of questionnaires to
construction service contractor supervisors who
receive IFP students Civil Engineering Department
State University of Padang. From the results of
questionnaires that have been given to 22
contractors found the following data:

Calculation of Frequency Distribution of
Response Consultant

Range = max score — min score
=88 -60
=28

Classes =1+ (3,3*Log.N)

=1+ (3,3*Log.22)
=5,42~5
Class Interval = ___Range
Classes
=28

o1 o1

6

3.1.1. Distribution of Frequency Respondent
Contractor
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Tabel 1. Distribution of Frequency Respondent

Contractor

No Interval Class Frequency %

1 60-64.6 4 18.18

2 64.7-69.3 4 18.18

3 69.4-74 7 31.82

4 74.1-78.7 3 13.64

5 78.8-83.4 3 13.64

6 83.5-88.1 1 4.55
Total 22 100.00

3.1.2. Histogram of Frequency Respondent

Contractor

Histogram

3.2.1.

=24

Classes =1+ (3,3*Log.N)
=1+ (3,3*Log.15)
= 4,88~5
Interval Class = ___Range
Classes
=24

5
=4,8~5

Distribution Frequency Respondents
Consultant

Tabel 2. Distribution Frequency Respondents

Frequency

T
] w© x

K(l)N?RlKTOR
Fig 3. Histogram Distribution Frequency
Respondents Contractor

3.2. Description of Respondent Data Answer
Consultant

From the results of questionnaires that have
been givento 15 consultants found the following
data:

Calculation of Frequency Distribution of
Response Consultant

= max score —min score
=68 -44

Range

3.3. Design of Respondent Achievment of

Contractors

3.3.1.The Degree of Achievement of Respondents'

Contractors

Consultant
No Interval Class  Frequency %
1 44-48 4 26.67
2 49-53 6 40.00
3 54-58 2 13.33
4 59-63 1 6.67
5 64-68 2 13.33
Total 15 100
3.2.2. Histogram Distribution Frequency
Respondents Consultant
Histogram
g
£ t\\
A
] |

v
KONSULTAN

Fig 3. Histogram Distribution Frequency
Respondents Consultant

X

DP =

X 100%.........overnee.

n XXitem X highest scale

(Syahon Lubis (2011:87)
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Tabel 3.Degree of Achievement of Respondents’

No % Achievement Category
1 90-100 Very good
2 80-89 Good
3 65-79 Enough
4 55-64 Less
5 0-54 Not good
Syaron Lubis (2011:87)
DP = — EX X 100%
n xZitem X the highest scale
=72 x 100%
22 X 24 X4
=272 100%

2112

= 74,53 % (Enough Category)

Degree of Achievement of each Contractor
Respondent Indicator :

Project Management Course
DP = 645/(22 x 10 x 4) x 100% = 73,3% (Enough)

Quantity Surveying Course
DP = 594/(22 x 9 x4) x 100% = 75% (Enough)

Occupational Health and Safety Course
DP = 304/(22 x5 x4) x 100% = 69% (Enough)

Tabel 4 Degree of Achievement of each Contractor
Respondent Indicator

i DA
No Indikator (%) Category
1 Project Management 73,3 Enough
Course
Quantity Surveying
2 Course ~ Enough
Occupational Health 69 Enough

and Safety Course

3.3.2.  The Degree of Achievement of
Respondents' Consultant

X

DP = X 100%......cceevunee.

n xXitem X highest scale

(Syahon Lubis (2011:87)

Tabel 3.Degree of Achievement of Respondents’

No % Achievement Category
1 90-100 Very good
2 80-89 Good
3 65-79 Enough
4 55-64 Less
5 0-54 Not good

Syaron Lubis (2011:87)
pp= — =X X 100%
n xXXitem xhighest scale
=—"1 — X 100%
15X 17 X 4
= 2 X 100%

1020

=775 % (Enough Category)

Degree of Achievement of each Consultant
Respondent Indicator

Project Management Course

DP = —>2— x 100% = 794% (Enough)

15 x1

Quantity Surveying Course

219 100% = 73% (Enough)
15X 5% 4

DP =

Tabel 4. Degree of Achievement of each Consultant
Respondent Indicator

DA

No Indicator (%) Category
1 Project Management 79.4 Enough
Course
) Quantity Surveying 73 Enough
Course

4. DISCUSSION

From the results of the study, the IFP's
prerequisite curriculum is Project Management,
Occupational Health and Safety (OHS) and
Quantity Surveying ( QS ) is sufficient, meaning
that the curriculum in the IFP prerequisite course is
sufficient to gain student competence as a capital to
implement IFP. But to improve the quality of the
course curriculum needs some improvement to get
a better curriculum. Of the 35questionnaires
distributed to the supervisors of the IFP contractor
and consultant consultants, the authors get inpu
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Tabel 5. Input From Stakeholders

NO

COURSES

INPUT FROMSTAKEHOLDER

1.

2.

3.

Project Management

Quantity Surveying (QS)

Occupational Health and
Safety ( OHS )

1. Innovative and creative thinking inthe application
implementation and be a good workmethods planner

2. Use of Microsoft Software Project shouldbe more proficient
because the field is requiredto manufacture

Schedule execution quickly and precisely

1. The ability to read shop drawing in the field
very necessary in the implementation of planning

2. Skills in the use of image softwareAUTOCAD
and SAP 2000 structural analysis software

must be prospered

3. Knowledge and Proficiency of Report Preparation

. projects (daily, weekly, monthly) should be further improved.

1. Understanding the importance of Personal Protective
Equipment greatly necessary to avoid accidents in the field
2. Understanding Emergency Response Systemin more projects

so that students are responsive if they occur

unforeseen dangers such as force majure

5. CONCLUSION

The conclution of the research, the IFP's
prerequisite curriculum is enough category,
meaning that the curriculum in the IFP prerequisite
course is sufficient to gain student competence agHann
capital to implement IFP. But to improve the
quality of the course curriculum needs some
improvement to get a better curriculum
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NEED ANALYSIS APPLICATION ON THE FEASIBILITY STUDY
OF THE HYDROELECTRIC POWER SELECTION
(CASE IN SOLOK, PESISIR SELATAN AND SIJUNJUNG REGENCY)

Suryadimal!, Edi Septe?, Wenny Martiana3, Fahmi Rizal*, Nizwardi Jalinus®

1.23Mechanical Engineering Faculty of Industrial Technology Bung Hatta University
45Fakultas Teknik, Universitas Negeri Padang, Padang, Indonesia

ABSTRACT: This study aims to determine the criteria of data and information needed related to the selection of
the ideal location of the potential of hydroelectric power from several rivers namely; Batang Lembang Solok,
Batang Bayang Pesel, Batang Sukam and Batang Kuantan in Sijunjung Regency, Designing technical works
such as Mechanical, Electrical and Civil Works of a Minihydro Power Plant at the selected potential point. While
the benefits of this research is to obtain complete information and valid data in the selection of locations and
design of hydroelectric power plants for several investors and local governments concerned. Stages of this
research is to arrange systematic framework of thinking using needs analysis. The systematics of the framework
contains the work sequence that guides the preparation of the feasibility of the Hydro Power plant in 3 planning
locations in Sijunjung, Solok and Pesel regency. Followed by field survey, identification of data collection of
water debit and height fall (head). Design and installation studies, Turbine and Generator types as well as civil
works covering water retrieval doors, ducts, tranquilizers, garbage screens, generator houses to drainage
channels.The results of this study selected location data input is in Solok district as follows; discharge design is
5,431 m3 / s, high difference available is 29 m. The length of the measuring channel is approxi mately 1150 m
until it reaches the tranquilizer and power that can be raised at 1.1 MW, or 1250 kVA and type of turbine type

Francis.

Keywords: Need Analysis, Hydroelectric Power, Feasibility Studies,Mini HydroPower

1. INTRODUCTION

Need Analysis is a way to facilitate people in
conducting analysis and review a problem. One
method of need analysis is often used in the field of
science is Concept Mapping.

According to Ryan Watkin etc in the book A
Guide to Assesing Neesds, Concept mapping is a
way of visualizing hierarchy and the relationship
between propositions, ideas, and information. There
are three main phases of the concept mapping
technique is planning, gathering information,
analyzing and interpreting

Related to the selection of power plant sites
located in three districts in West Sumatera, by
applying Concept Mapping to get one of the best
selected locations based on various criteria of
valuation of important aspects as well as related
supporting factors in feasibility studies such as
technical, mechanical electrical, social, legal,
economic.

Technically the region of West Sumatra is
famous berelief rough consisting of mountains
(hills) and the valley. This valley is generally a
watershed (DAS) that can be used for electricity
generation, to replace alternative energy that has
been deficit in the last few years due to the growing
demand for electrical energy.

There are several watersheds that have been
utilized by the community just for the needs of
lighting by using simple technology. In addition,
several PLTMH (micro hydro power plants) have

also been built, however, about 80% of existing
MHP is no longer operational because of the entry of
PLN network and technology simply. Electricity
generating capacity up to 2028 is estimated at
9,757,507,038 KVA consisting of domestic needs of
7,392,050,786 KVA and for general infrastructure
2.36 MW. (Source Esdm Sumbar, 2014)

The objectives and targets of this study using the
method of need analysis in the selection of
generating sites in the study of the preparation of
Feseability Study Investments of Hydro Power Plant
(Mini Hydro) is to provide accurate data and
information to potential investors regarding the
condition of supporting facilities and infrastructure
for the development of PLTMH in selected areas
later on.

2. BASIC THEORY

In support of the preparation work process of FS
Hydro Power Plant (Mini Hydro), need to compile
systematics framework. The systematics of the
framework contains the work sequence that guides
the preparation of FS Power Hydro (Mini Hydro) in
3 planning locations in Sijunjung, Solok and Pesisir
Selatan districts. More details about the framework
for the work of FS Hydro Power Generation (Mini
Hydro) Development can be seen in Figure 1.
following.

* Preparation Step
* Implementation of'the Survey
0 Secunder Survey
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0 Primary Survey
* Identification, Compilation and Basic
Analysis

Site selection the criteria on the potential
feasibility of the MHP must meet: a). The length of
the distribution point network location of the plant to
the receiver power (load) radius of 5 km for medium
voltage 20 kV and 2 km radius for low voltage.b).
The presence of potential customers who are around
the plant.c). Potential power generated sufficient
power according to microhydro standard with power
1 MV d). Availability of river flow throughout the
year.e). Access road to the location can be reached
or can be reached with inexpensive technology.f).
The site of the plant does not damage the
environment and / or be in a nature reserve or
culture in accordance with the applicable provisions

In the execution of work, the basic approach pattern
used for this work is the conceptual approach. The
pattern of conceptual approach is the mindset of
approach concerning policy, strategy, philosophy
framework or basic concept that will be used in
formulating, selecting and setting strategy and
recommendation in the formulation of investment
feasibility for development of Hydro Power in
District.

1. Approach to Literature and Development Policy :
This approach is aimed to find out the various
study literature studies and studies that have been
done related to the feasibility study of investment
on the development of hydroelectric power.

2. Resource Approach (Resources Base Approach);
The Resources Base Approach is an approach
that relies on the availability of resources or local
potential that can be used or needs to be
supported by its development through the
implementation of a plan or program.

3. Participation  Approach  (In  Participation
Approach) In many cases during this time the
community is like a spectator who witnessed the
implementation of development in the region.
This happens because the nature and format of its
development is "Top Down". The point is from
planning, implementation to operation without
the community or local government involved.
Even if they look just as workers. This in turn
makes the further distance between the
development itself and society. Approach with
the involvement of stakeholders (Participan
Approach) area determines the successful
implementation of development programs.
According to Suad Hasan and Suwarsono (1994:

7) in the feasibility study it is necessary to know the
characteristics of the project (scope of activities,
means of activity, evaluation of the aspects that
determine the success of the required facilities, the
results of the activities and the costs to be paid for
obtaining the results.

2.1. The Importance of Feasibility Study

According to Prof.Dr.Niswardi Jalinus MPd on
lecture Need Assessment (2016), Before a new
business starts or developed in advance should be
held research on whether the business will be
pioneered or developed will be profitable or not. If
profitable, whether the benefits are adequate and can
be obtained for a long time. Technically it may be
feasible, but economic and social are of little use.

According Suryana (2000: 139), explains that
"Business feasibility study or business analysis is
also called business is a study on whether or not a
business is  carried out by continuous
mengutungkan”.

Further Suryana (2000: 145) states that parties
who need and concerned with business feasibility
studies,among them are:

a. Entrepreneur party (Company Owner).

Starting a business or developing a business that
suda ada akan necessitate a considerable sacrifice
and selanjut faced with uncertainty. In
entrepreneurship, a business feasibility study is
essential so that its business activities will not fail
and experience profits over time. Similarly, for
funders who require certain requirements such as
bankers, investors, and the government.

b. Investors and funders

For investors and funders, a business feasibility
study is essential to select the most profitable type of
investment and as a guarantee of capital invested or
lent it. Whether the investment does provide a
guarantee of an adequate investment return or not.
By investor, feasibility study is often used as
consideration whether or not feasible investor.

c. The community and the government
Parties to the feasibility study community is
necessary especially as a matter of study whether the
business established or developed beneficial to the
surrounding community or otherwise even harmful
forever. How are positive and negative
environmental impacts. Likewise for the government
it is very important to consider the business license
or the provision of other facilities.

3. METHOD

The methodology required in site selection
activities in the preparation of Feasibility Study of
Hydro Power Plant (Mini Hydro) is based on:

3.1 ldentification of spatial use utilization

This stage is done by analyzing the carrying
capacity and space capacity of the utilization plan. In
addition, specifically to identify the development of
space and activities, then analyzed the contents of
space planning which then overlaid with the existing
condition of the area. The results of the analysis of
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the feasibility of space/ land area planning.

3.2 Identification of typology of "profile™ of the
watershed

In this stage, secondary surveys and primary
surveys are conducted. A secondary survey was
conducted to identify the functions and
characteristics of the Watershed (DAS) of the
planning area.

3.3 ldentification of existing condition of
planning area

Steps in this stage is to mapping the physical and
environmental hue directly. The tools used include
the GPS, Theodolite and the camera as a tool for
field documentation. The results of the observations
will be analyzed to identify the planning area
(Batang Bayang watershed (South Pesisir), Batang
Lembang in Solok and Batang Kuantan districts in
Sijunjung District).

3.3.1 Preparation Stages

The preparation stage is the initial stage of this
work. The method used is to prepare all the needs
related to the work Feasibility Study Investment of
Hydro Power Plant (Mini Hydro), among others:

a). Administration preparation.,b). Provision and
Mobilization of experts.,c). Preparation introduction
of initial condition of material and location of
planning review,d). Preparation of survey needs
(design survey, cameras, questionnaires, interview
sheets)and Preparation of literature and legislation

3.3.2  Data Generating Stages

The data were collected using two methods
namely secondary data collection method and
primary data collection method. This stage is a
follow-up of the commencement of the Feasibility
Study Work Process of Hydro Power Plant (Mini
Hydro), which in this stage will be done two forms
of activities namely:

3.3.3  Secondary Data Collection

The technique of collecting secondary data was
done by conducting literature study from publication
of statistical data of West Sumatera BPS, BPS of
Sijunjung District, Solok District, Watershed Data
from PSDA of West Sumatera Province and PSDA
of Sijunjung Regency and Pesisir Selatan Regency.

The types of secondary data collected include:a).
Data Sumatera Barat In Figures (time series),b).
Sijunjung District Data In Figures (time series),c).
South Pesisir Regency Data In Figures (time
series),d) Data Number of electricity customers of
West Sumatra, electricity customers Pesisir Selatan

District and Sijunjung District,e). Rainfall Data,
Average Rainfall, Water Discharge of Batang
Bayang Watershed, Batang Sukam and Batang
Kuantan,f). Data Land use area around the
watershed Batang Bayang, Batang Sukam and
Batang Kuantan,g).Population and economic data of
West Sumatera Province, Pesisir Selatan Regency,
Sijunjung Regency, Solok Regency and planning
area covering such as: {Population level,Level of
community heterogeneity,Accessibility of location
from the center of village, sub-district, city / district
activities, road conditions and availability of modes
of transportation,Availability of energy services and
patterns of use,Level of electricity consumption,
Availability of public infrastructure.}, next h). Data
of Water Resources of Batang Bayang In Pesisir
Selatan Regency, Batang Lembang and Batang
Kuantan in Sijunjung Regency, and Batang
Lembang, i).Data of Batang Bayang River Basin,
Batang Sukam and Batang Kuantan,j).Topographic
and Geological Map of Batang Bayang Watershed
Area, Batang Lembang and Batang Kuantan. These
maps are on a mapping scale of 1: 50,000, K)..
Hydrogeology Map of Batang Bayang Watershed
Area, Batang Lembang and Batang Kuantan,l). Map
of Electrical Service Area of West Sumatra, Kab.
Pesisir Selatan and Kab. Sijunjung,m. Related
studies / studies that have been done.

Primary data collection is done through
observation, observation and measurement of
location / planning area (Batang Bayang in South
Coastal District, Batang Lembang in Solok and
Batang Kuantan Regencies in Sijunjung Regency).
The primary survey data comes with documentation.
In this primary data collection will be done
Measurement of the planning area. Measurements
made using modern equipment such as GPS,
Theodolite and other perceived tools will help the
field survey process.

1) Preliminary Survey

The preliminary survey was conducted to
determine the initial location as a prospective
location for the construction of the MHP. The target
data sought in the form: a). Data and Maps of Study
Areas, b). Location Planning Position Data, c).
Accessibility,d). Characteristics of the River such as
River straightness, River Materials, River
Sedimentation, Watershed, and River normalization.

2) Selected Site Survey

The selected location survey is a follow-up
survey of the PLTM development plan, the survey of
the selected locations is conducted on the location
chosen for the implementation and in-depth
assessment of the MHP. The survey conducted in the
form, as: a).Measurement of river conditions, like as
Potential water and its quantity (water discharge),
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Height of rainfall, Climate change, High water fall
and can be used (head) and Speed, b). Land use
around river area, c). Geological conditions like as;
Land movement due to rain, Movement of earth due
to earthquake, Soil types and rocks, d). Land status,
e). Availability of power grid, f). Social impact like
as;Technical Operations and Environment, and g).
Community Response.

3.4 Stages of ldentification, Compilation and
Data Analysis

To know the condition of the planning watershed
area (Batang Bayang, Batang Lembang and Batang
Kuantan), we must first know the general
description of the area in general (macro) ie
Sijunjung, Solok and Pesisir Selatan. Analytical
methods wused are quantitative analysis and
qualitative analysis. Qualitative analysis was
conducted on feasibility analysis of hydroelectric
development in Sijunjung, Solok and Pesisir Selatan
districts.

3.5 Stages of the Feasibility Plan Formulation

The phase of the feasibility plan for the Hydro
Power Plant (Mini Hydro) refers to the results of
previous analyzes. In this stage, a feasibility plan for
hydro power plant (Mini Hydro) development will
be formulated at the Selected Location, which will
function as one of the suppliers of electricity needs
for West Sumatera Province.

LOCATION SELECTION ANALYSIS
a.Alternative Candidate Location of PLTM

In the preparation of Investment Feasibility Study of
Hydro Power Plant (Mini Hydro) has been limited to
3 candidates in 3 regencies: Batang Bayang River is
located in Pesisir Selatan Regency, b) Batang
Kuantan River in Sijunjung Regency, c) Batang
River Sumani Hulu in Solok District.

b.Bection Of PLTM Location

Mini Hydro Power Plant works by altering the
kinetic energy of the water when it flows down to
rotate the coupled turbine with the generator as a
Power Plant. In order to obtain sufficient water level
at a short flow distance, a Dam is created. Water is
directed to a rapid pipe that leads to the turbine to
turn the turbine, rotate the electric generator, to
generate electricity. Some important aspects of the
development of Mini Hydro Power Plant (PLTM)
related to Water Resources are: Climate and
Rainfall, Watershed, Evapontranspiration, Available
water debit and Head.In addition to aspects related
to water resources itself, there are also non-technical
aspects thatare not less important, namely:

1. Principle of location usage principle (in some
location of prospective PLTM, permit principle of
location usage already owned by other developer).

2. Proximity of location of prospective PLTM with
the nearest power grid

3. Utilization of the river for other activities.

Based on the above aspects, it can be prepared the
criteria needed to select one location from three
candidates for the location of the development of the
MHP. For the determination of the selected location
we use the scoring method (weighting), weight of 1
(one) for the lowest criteria up to 4 (four) weights
for the best criteria. Here are the criteria and scores
for each of the criteria:

Tabel.1 Site Selection Criteria

No . Scoring
. Criteria T > 3 7
1 Whether 80% - 60% - 40% - 0% -
the 100% 80% 60% 40%
location of have a have a have a
status location  principl  principle  principl
(principle S e license e
permit) is already  license license
already have a

owned principl
e

license
2 Location S>5KM  3-5KM  1-3KM <1 KM
distance
fromthe
nearest
power grid

3 astheriver mine PLTM  Permane untappe

been H) & nt d
utilized for Irrigatio irrigation

other nis
activities simple

4 Accessibili  Far and Close Faraway  Close
ty to difficult  but the  but easy and

location to terrain access easy
achieve is access
difficult
5 Water Very small medium Very
discharge small large
6 Climate Very low medium large

and rainfall small

7 Watershed Damage broken good Very

d well
8 Head Very low medium Very
low large

Based on the criteria and the results of the site
survey, the findings in the field in three candidates
are as follows (see table 2 below):
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Tabel 2.Scoring of location assessments

sufficient for the development of micro power plants
with a capacity of 100KW - IMW.

Calculation of turbine generated power based on
calculation of emperis from head and debit technical
dataas in a table 3 below.

Table 3. Turbine Generated Power

Technical data

Available 29 m
Head head
Head Loss 1.3 m
Head Net 27.7 m
Design Flow | 5.41 M3/s
Head Net 27.73 m
Power output | 1176 kw
. Turbin Type | francis
Turbin Turbin Speed | 500 rpm
Specifik 93 rpm
Flow
Runner 04 m
diameter

Sungai Sungai Sungai
- Batang Batang Batang
No. Criteria Bayang Kuantan Sumanik
(Painan)  (Sijunjung) (Solok)
Whether the
location
1 status has 2 4 4
been owned
by another
party
Distance
location from
2 the nearest 3 3 4
electrical
network
Hastheriver
been utilized
3 for other 2 1 3
activities
Accessibility
4 to location 2 2 4
Water
5 discharge is 4 2 3
available
Climate and
6 rainfall 4 4 4
7 Watershed 2 1 3
8 Head 3 1 4
Total weight 22 18 29

Result of weighting above Sumani river has the
highest score of 29 points, followed by the river
shadow stem with a score of 22 points and the
lowest rivers of kuantan with 18 points score. From
the results of scoring analysis above can be
concluded that the ideal location for develop ment is
Batang Sumani Hulu River with a score of 29 points.
So that the follow up of this location selection is
done further study on Sumatera upstream rods in the
form of field measurement using theodolite,
instantaneous debit measurement using curent meter
and manual discharge data and feasibility study on
Sumani rivers. Meanwhile, the results of field
surveys conducted on the stem rivers Sumani in
Solok District showed the following results:

1. Location of Batang Sumanik river still not
developed professionally for PLTM (H). This
location is still pure and can be used as location of
PLTM.

2. Distance location with power grid is close
enough, estimated less than 1KM.

3. Sumanik Batang River has been utilized for
permanent irrigation. Approximately 1.2 KM from
the location of the planned PLTM (in the upper
river) has been built permanent irrigation, and the
construction of this MHP does not interfere with the
irrigation, becausethe PLTM is downstream.

4. The location point of the PLTM is located in the
city development area, close to public facilities,
access to the location is quite easy. About 0.5 km
from the public road to the location.

5. While the available medium water discharge.
Compared to Batang Bayang River, this river has a
smaller discharge, but the water discharge i

Turbine power calculation results in the above table
is 1176 kW then the generator output power can be
completed as follows:

P = Pr'ﬂtrﬂnsmisi T

out gensrator geneator

It is planned that the efficiency of transmission
and efficiency of generator 95% and 90% so that the
generator output power is as follows;

Pout generaror = 1176 KW.0,95.0,90 = 1 MW

Assume power factor = 0.8, then k\VVA generator can
be determined as follows namely

looo W

= 1250 kVA4
0.8

kVA [(gensrator) —

3. CONCLUSION

From the results of the discussion that the location
used as the location of Hydro Power Plant (Mini
Hydro) is located in Kanagarian Koto Gaek Solok
District, precisely located on the River Batang
Sumani Hulu. In conducting an analysis of the
feasibility of investments to the Hydro Power Plant
which is the indicator of its feasibility consists of
technical feasibility (site selection for civil building
facilities, availability of water debit, civil facility
planning, mechanical electrical facilities planning),
economic and financial feasibility, feasibility
towards social culture, and environ mental feasibility .
From the results of field calculations obtained that
the location of Upper Batang Sumani River obtained
the actual head of 29 meters.While the parameters
which are also the main consideration is the
discharge of the instantaneous discharge at upstream
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rivers Sumani rivers carried out the data of debit
obtained measurable discharge 15.44 m3/s.
From the result of physical analysis to civil building
thatit got:
1. The location for the intake channel is at
coordinates 00.56,40.6 LS and 100.36.25.3 BT
where the irrigation dam is located which was
established during the Dutch colonial period with the
width of the weir 50 m with the height of the weir of
approximately 1.2 m from the bottom of the river.
2. The length of the conductor channel after field
carrying along the 1150 to the tranquilizer with the
cross section is planned to be a trapezium-shaped
open channel with a slope of 1: 0,5 using stone pairs.
3. A tranquilizer is a planned building to reduce
turbine flow before the flow into the penstock, the
tranquilizer also serves as the final filter before the
water enters the pipe and eventually enters the
turbine.
4. Pipe rapid (penstock) is a pipe that serves to drain
the water from the sedative pond to the turbine, the
size of the pipe is planned to have a diameter of 2 m,
with a length of 182 m.

5. Water power generated turbine 1176 kW and
generator power 1 MW or kVA generator 1250 Kva
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ABSTRACT: This experiment will be conducted experimentally on a wind tunnel that has a narrow section
with square cross section 125 mm x 125 mm and 26.4% and 36.4% blockage ratio. The specimens used are
circular cylinder with diameter 25mm (d / D = 0.16) and 37.5mm (d/D = 0.107) and circular cylinder rod
with diameter 4 mm. The cylinder disturbance body (CBD) are placed on the upper and lower sides with the
position of a=20°, 30°, 40°, 50°, 60Pand distance (5§ = 0.4 mm) against the main circular cylinder. Reynolds
number based on hydraulic diameter 11.6 x 10* and 15.6 x10%. The results shown that the use of disturbance
body was able to reduce the pressure drop value on the narrow channel with square section. For D = 25mm (d

/ D = 0, 16) the reduction of the pressure drop value occurs in the disturbance body position a = 209, o = 309,
while for D = 37.5mm (d / D = 107) occurs in the stalking rod position a=20°, a=40°, a=30°. The increase of
turbulence intensity value can reduce the value of drag pressure coefficient (Cap) for circular cylinder for D =
25mm (d / D = 0.16) for Reynolds number 11, 6 x 104 and 15.6 x 10* happened disturbance body position o
= 30° and a = 20°. In the circular cylinder D = 37.5mm (d / D = 0.107) the reduction of drag pressure
coefficient (Cyp) at Reynolds number 11.6 x 10* and 15.6 x10% occurs at the disturbance body position 0=30°,

a=40° and 0=20°.

Keywords: turbulence Intensity, disturbance body, circular cylinder

INTRODUCTION

Research on fluid flow across a single
circular cylinder was performed [1]. This study
mainly process secondary data obtained from
previous studies by discussing the interaction
between fluid flows with circular cylinder. It is
concluded that the fluid flow will transition from
laminar flow to turbulent until the flow separation
phenomenon occurs. This phenomenon is strongly
influenced by several factors, namely by the speed
of free-stream and flow profile, free-stream
turbulence, objects (geometry and orientation
toward the flow direction), and the roughness of
the surface of the object.

This study was conducted [2]. The
configuration used is a circular cylinder tested on
Reynolds number 4x10* to 3x10°, that the value of
the Cq will decrease as the turbulence intensity
increases on the same Reynolds number.From the
above conditions we can conclude the correlation
between the turbulence intensity to the Cq value,
which the Cy value will decrease along with the
increase of turbulence intensity on the same
Reynolds number.

Reference [3] conducted a study with Digital
Particle Image Velocimetry (DPIV) method, he
used a circular cylinder test object with a diameter
of 20 mm. This research was conducted in close

loop free surface water channel with width = 1000
mm, length = 8000 mm and height = 750 mm.
Reynolds number based on circular cylinder
diameter used 550 < Re < 3400 and turbulence
intensity is 0.2%, when using circular cylinder, it
is found that turbulent energy content at certain
frequency fluctuates. The largest turbulent energy
content at 1.8 Hz frequency is worth 50, it can be
seen that the use of circular cylinder can cause an
increase in turbulence intensity value this can be
seenon the value of turbulent energy content.

Reference [4] they also see the influence of
Reynolds Numbers value to the decrease of drag
force. It appears that the effect of Reynolds
number significantly on the drag force drop and
the optimum conditions obtained for the reduction
of drag coefficient and total drag coefficient by
using a disturbing rod with diameter ratiod / D =
0.25, the ratio of L/ D distance =2.0to Re <41000
and the ratio distance L / D 1.75 to Re> 41000.
Decrease in CD and CDT values was 73% and
63%.

Reference [5] conducted a study to reduce the
drag force on asingle cylinder by using a bulb rod
on the upper side with the direction of clockwise
and counter-clockwise movement for the lower
side of the main cylinder circle with smaller
dimensions. The movement angle of the
interference rods starts from (a = 20°) to (a = 60°)
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with constant gap = 0.4mm between the cylinder
rod with the main cylinder circle. Variations of
annoying rods using different diameters (d) (4mm,
5mm and 6mm). While the main circular cylinder
diameter D = 49mm. From experiment of drag
coefficient value on circular cylinder of constant
tendency to the gap treatment between cylinder rod
with main circular cylinder for d / D_ <0.15, then
for further research

Reference [5] conducted experiments at
0.4mm slit. The influence of the stalking (o)
position on the drag coefficient (Cq) in the case of
a disturbing rod with a diameter of 4mm, 5mm,
and 6 mm.The study was conducted on a large
rectangular wind tunnel with dimensions (p x I xt)
250 cm x 30cm x 120 cm at Reynolds number 5.5
x 10*. The purpose of this study was to determine
the optimal position of the intruder rod in reducing
the drag force on the main circular cylinder.

From experiment of drag coefficient value on
circular cylinder of constant tendency to the gap
treatment between cylinder rod with main circular
cylinder for d / D <0.15, then for further research
Reference [5] conducted experiments at 0.4mm
slit. The influence of the stalking (o) position on
the drag coefficient (Cq) in the case of a disturbing
rod with a diameter of 4mm, 5mm, and 6 mm, the
value of drag coefficient (Cq) by using a disturbing
rod at position a = 30% value Cy decreased by
67%. This occurs because the wake that is
detached from the disturbing rod does not undergo
reattachment on the surface of the main circular
cylinder causing disturbance in the main cylinder
border layer. With the disruption of making the
flow more turbulent so as to counter the adverse
pressure gradient and delayed separation point that
is about 8 = 110° for the position of the disturbing
rod a =300 and o = 40°%istribution of the pressure
coefficient (Cp) along the main cylinder. At o =
450 and o = 60° the drag coefficient value (Cq) rises
higher than the coefficient value of drag (Cq) of
this circular cylinder due to a separate boundary
layer of the main circular cylinder forced to disrupt
the outer stem of the cylinder (b) The distribution
of the pressure coefficient (Cp) shows the
separation point occurring at 0 = a = 46 indicating
the value of drag coefficient (Cq) is greater because
wake the resulting greater.

Fluid flow certainly requires the media as a
channel for the process of flowing. With the
existence of this channel, the fluid is easier to be
directed to the flow rate although channel usage
also has an effect on the fluid characteristics. One
of them is the coefficient of fluid resistance which
becomes higher than without the channel.

By not forgetting the dimensions of the object
to be tested (bluff body) in the aisle of the wind
that influences the flow of fluid [6] has examined
the effect of the ratio of bluff body dimension to

channel width to fluid velocity and the coefficient
of resistance. This influence is known as blockage
effect. This blockage effect makes the free stream
speed faster (at the point where the maximum
blockage ratio) than its real velocity due to the
narrowing of the fluid able area. From [7] research,
they also show the results of Allen and Vincenti
research that corrected the speed obtained. Allen
and Vincenti's formu lation of the free stream speed
correction along with correction of the fluid
resistance  coefficient was obtained from
Weidman's (1968) study and the barrier coefficient
correction graph was obtained from [7]

The experiments performed by [8] produced a
graph of the 2.16 pressure drop shown in the figure
below. From the graph, we can see that the
influence of the magnitude of the distance s / D
(the distance of the two cylinders), the diameter of
the cylinder, the cylinder shape and the Reynolds
number to the pressure drop. Seen in the same
Reynolds number condition, the lowest pressure
drop is in use of distance s / D = 2.5 by using
25mm diameter cylinder. This pressure drop value
is lower than single cylinder (s / D = 0).

From the above studies came the thought to
conduct research on the effort to reduce pressure
drop on the narrow channel with square section by
adding circular cylindrical disrupting rods
arranged in the upper and lower circular cylinders
main and relation to the intensity of turbulence
produced.

2. METHODOLOGY

Here is a scheme of research to be done.
Figure 1 shows the location of the test specimen
and the distorting bar in the form of a cylindrical,
plain surface mounted on the upper side and lower
side of the main circular cylinder and carried out in
a narrow channel with a square section. The

disrupting rod will be placed at a=
209,309, 409,509,600 to the upstream of the
main circular cylinder at a constant gap distance (&
= 0.4mm), with the direction of clockwise shift for
upper side and counter-clockwise for the lower
side of the main circular cylinder. This experiment
was carried out using a wind tunnel with an open
circuit type subsonic wind tunnel. The dimensions
of the channels used are square-shaped with
dimensions of 125mm x 125mm x 2000mm. Also
placed pressure tap on the four sides of the channel.
The placement of pressure tap 1 located 600 mm
from the beginning of the wind aisle. While
pressure tap 2 is located at 600mm behind pressure
tap 1. 600mm distance between pressure tap 1 and
2 is the test section area which becomes the
pressure measurement area in this experiment.
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Figure 1. Wind tunnel scheme with the main
cylinder circular configuration as well as the
position of the disturbing rod

The specimens used in this experiment are
circular cylinders with diameter D = 25mm and
37.5mm. As well as disturbing cylinder disturbing
diameter d = 4mm with plain surface. The main
cylinder is made of a pvc pipe while for the bully
cylinder is made of brass rod. The resulting
blockage ratio is 26.4% and 36.4%.This
experiment uses the same Reynolds number as
experiment, 11.6x10*  and 15.6x10%.
Determination of Reynolds number is based on
wind tunnel hydraulic diameter.

The pressure on the wind tunnel is measured at
a pressure tap connected with an Omega PX655
pressure transducer. This pressure tap gives a
current reading in the range of 4mA-20mA, data
from pressure transducer is read with DAQPRO-
5300 Omega acquisition data. Pressure data from
the pressure readout results are calibrated to
produce accurate data.

3. RESULT AND DISCUSSION

The pressure drop values generated by a
single circular cylinder contained in a channel with
D = 25mm and 37.5mm diameters placed in the
test section are a 125mmx125mmx600mm square-
shaped cross section. It can be seen that with the
addition of a circular cylinder in the channel
contributes to the increase in pressure drop.

200
180
160
140
1;0
®
‘|0
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40
20
0

4 6 8 10 12 14 16
Re prx 10*

Figure 2. Pressure drop value Single cylinder and
empty channel

The analysis that can be done from Figure 2
is the value of pressure drop function of Reynolds
Numbers. As the Reynolds value increases, the
pressure drop values increase both on empty
channels and on channels with a single circular
cylinder. This increase in pressure drop rate is
contributed by the speed components contained in
the Reynolds number. This means that any
increase in Reynolds value will increase the
pressure drop and will produce a pressure drop
graph similar to the parabolic graph (quadratic
equation).

Drag Pressure Coefficient Analysis (Cdp)

Further analysis that can be explained to clarify
the phenomenon in the fluid flow contained
cylinder configuration is the analysis of drag
pressure coefficient (Cdp) obtained by integrating
the value of pressure coefficient distribution (Cp)
using numerical method of Simpson rule 1/3
double segment.

At D = 25mm (d / D = 0.16) with Reynolds
number 11.6 x 10%nd 15.6 x 10% Experimental
results can be seen in table 1 with each
configuration.

Table 1. Drag Pressure Coefficient (Cdp)
Configuration Repn=11.6x10" Repn=15.6x10"

D=25mm D=25mm
Single Cylinder 1.17 1.25
0=20" 0.80 0.89
a=30" 0.70 0.80
a=40" 1.53 1.60
0=50" 1.82 1.93
a= 60" 2.04 2.18

From table 1 we can see how the ability of the
use of rods in reducing drag force on the main
circular cylinder by looking at the value of drag
pressure coefficient (Cdp)for more details we can
see in Figure 3 the best position graph for the
reduction of drag force
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Figure 3. Comparison of drag pressure coefficient
(Cdp) in each configuration D = 25mm (d / D =
0.16) with variation of cylinder disturbance body
(CDB)

The first analysis we can do is the value of
drag pressure coefficient (Cdp) on Reynolds
variation 11.6 x 10*lower when compared with
Reynolds number 15.6 x 10%. In the condition here
there is an interesting thing that is with the
increase of Reynolds number then the value of
drag pressure coefficient (Cdp) is also increased,
this condition is slightly different if the fluid flow
across a cylinder is generally with increasing
Reynolds number then the drag force on the
circular cylinder will decrease if This phenomenon
occurs in channels that have small blockage ratios.
These different conditions were influenced by the
value of blockage ratio. The blockage ratio that is
owned by this configuration is 26.4% so that with
the rise of the Reynolds number makes the fluid
flow more quickly distorted due to the interaction
of the main circular cylinder with the channel wall.

This condition is inseparable from the
influence of wall shear layer is released so that it
affects the separation point of the circular cylinder.
However, with the use of annoying rods still able
to reduce the drag force on the circular cylinder.
From the experimental result, it is found that the
most effective position to reduce drag force on
circular cylinder at Reynolds number 11.6 x 104
with disturbance bar position a = 30° equal to
40,17% and at o = 200 equal to 31.62% while in
Reynolds number 15.6 x 10*with disturbed stem
position a = 30° of 36% and at o. = 200 of 28.8%.
For the stalking positions o = 40°, o = 509 and o =
609 the use of annoying rods is no longer effective
in reducing the drag force in circular cylinders, it
proves by increasing the value of drag pressure

coefficient (Cdp) for both variations of Reynolds
number of stroke use.

At D =37.5mm (d / D = 0.107) on Reynolds
number 11.6 x 10* and 15.6 x 10* The results of
the experiment can be seen in table 2 with each
configuration.

Table 2 Drag Pressure Coefficient (Cdp)
Configuration Repn=11.6x10"  Repy=15.6x10"

D=37.5 mm D=37.5 mm
Single cylinder 1.62 1.73
a=20" 1.08 1.16
a=30" 0.88 0.96
a=40" 1.04 1.13
0=50" 2.04 2.13
a= 60" 2.51 2.65

The results from table 2 will be digrafikan to
make it easier to see the best position of the
disturbing rod in reducing the drag force on the
circular cylinder, this will be shown in Figure 4.
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Figure 4 Comparison of drag pressure coefficient

(Cdp) in each configuration D = 37.5mm (d /D =

0.107) with variation of cylinder disturbance body
(CDB)

The phenomenon that occurs almost the same
as the previous circular cylinder drag pressure
coefficient (Cdp) on Reynolds variation 11.6 x
10*tends to be lower when compared to Reynolds
number 15.6 x 104 Different things that happen
here is a slightly different condition that this
configuration has a blockage ratio of 36.4%. This
in turn greatly affects the ability of the rods in
reducing the drag force on the circular cylinder. By
looking at the value of drag pressure coefficient
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(Cdp) the annoying rod is still the ability to reduce
the drag force on the circular cylinder to the
disturbing stem position o = 40°%n both variations
of the Reynolds number. The best inhibition
position (Cdp) in Reynolds 11.6 x 10%variation
occurs in the position of a = 30%f 45,68% position
of a = 40%qual to 35,80% and at position of a =
20%qual to 33,33%. Similarly, the Reynolds 15.6
x 10*variation occurs. The best reduction occurs at
the position of a = 30%f 44.51% and then the
position of o = 40%f 34.68% and at the position of
a = 20%f 32.95%.

Turbulence Intensity Analysis

The turbulence intensity data in this study was
taken on Reynolds variation of 11.6 x 10* 4 and
15.6 x 10% Turbulence intensity value in this study
is obtained from the comparison between
fluctuations in velocity and mean velocity on the
flow behind the specimen. Placement of a
disturbed rod on the upper and lower circular
cylinders is expected to accelerate the flow of
transition from laminar to turbulent.

Turbulence intensity value obtained by
processing the value of fluctuations in speed
behind the circular cylinder. The value of velocity
fluctuation is obtained by converting the dynamic
pressure value behind the circular cylinder from
the Pitot static tube measurement. Pitot static tube
is placed 2D behind the test specimen or circular
cylinder and parallel to the outer diameter of the
circular cylinder. This position was chosen based
on the results of research by Tsutsui and Igarashi
(2002) that in that position there is no back flow
and quite fluctuating speed.

Table 3 Tabulation of Turbulence Intensity
Data Collection

i TRHCEY bigh N H L SANNONNE O 3

Based on the above calculation because the
ability of data acquisition in the data retrieval
above 2500 per second closest to the number 2500
per second is 4000 data per second. So the author
to capture data as much as 4000 dataevery second.

On asingle cylinder

Fluctuations in the flow velocity behind the
circular cylinder for variations D = 25mm (d / D =
0.16) and D = 37.5mm (d / D = 0.107) at Reynolds
number 11.6 x 10*and 15.6 x 10% The fluctuations
shown by this figure indicate that the presence of
circular cylinders and the rise of the Reynolds
number can increase the intensity of turbulence
behind the cylinder. From this velocity fluctuation
obtained standard deviation and average speed at
one point which can then be processed into

turbulence intensity.

The experimental results of the turbulence
intensity value on the confounding stem rod
position configuration against the main circular len

Table 4. Comparison of Turbulence Intensity
Value in Circular Cylinder D = 25mm (d / D =
0.16) with cylinder disturbance body (CDB)

- D=25mm (d D=0.16)
Contiguration Rt,\-.‘ 11.6+10¢ Rt,:u: 15.6-104
IT ("a) IT (%)
Single Cylinder $,40 6,72
=20 6,48 7,20
=30 7.05§ 9.28
=40 9.24 10,94
a=50 11,08 12,00
a= 60 12.28 13,78

Table 5 Comparison of Turbulence Intensity
Value in Circular Cylinder D = 37.5mm (d / D =
0.107) with cylinder disturbance body (CDB)

D=37 Smum (4 D=0,107)
Repe=11.6~10¢ Repe=15.6+104
IT (%) IT (%

IT (% IT (%

Configuration

Sugle Cylindss 7.95 .81
20 087 10.490
a=3) 10.63 1l.22
a~40 11,13 12,61
a=50 1213 14,01

60 14.22 18,97

In table 5 for a single circular cylinder at D =
25mm with Reynolds number 11.6 x 10* yields a
turbulence intensity value of 5.4% and at D =
25mm with Reynolds number 15.6 x 10%turbulence
intensity value of 6.72% done is with the increase
of Reynolds number then the intensity value will
also increase. In table 5 for D = 37,5mm with
Reynolds number 11.6 x 10* yields turbulence
intensity 7,95% and Reynolds number 15.6 x
10%produces turbulence intensity 9,81% here
turbulence intensity value increases  with
increasing number of Reynolds.
In addition, the analysis that can be done is that the
turbulence intensity value is blockage ratio where
in the variation D = 25mm with the blockage ratio
of 26.4% turbulence intensity is lower compared to
D = 37.5 mm with the blockage ratio of 36.4% this
is influenced by the speed of fluctuation resulting
from the narrowing of the cross.
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Figure 5Comparison of turbulence intensity
graphs (a) on Reynolds number 11.6 x 10*and (b)
Reynolds number 15.6 x 10*

The turbulence intensity value is increased.
This condition is influenced by several things: the
first is the position of the disturbing stem (a), the
turbulent value of intensity will also increase due
to the wake interaction that is detached from the
disturbing rod. The second increase of turbulence
intensity is influenced by the increase of Reynolds
number, the higher the Reynolds number, the
intensity value will also increase.

This condition occurs at the position of the
disturbing stem of variation D = 25mm (d / D =
0.16) at a = 20% and o = 30° and at variation D =
37.5mm (d / D=0.107) ata = 20° a = 30° and 0. =
400 if we correlate the increase of turbulence
intensity value contribute in reducing the
coefficient value of drag pressure (Cdp). Enhance
the variation D =25mm (d / D =0.16) at a = 40° o
=50% and a = 60° and variation at D = 37.5mm (d /
D = 0.107) at o = 50° and o = 60° if connected
with the value of drag pressure coefficient (Cdp)
generated then the increase of turbulence intensity
value experienced an inverse state that is with the
increase of turbulence intensity value also resulted
in the increase of drag pressure coefficient (Cdp).

4. CONCLUSION

the use of a distorting rod to reduce the drag
force on a circular cylinder is highly effective at
position o = 20%nd o = 30° for circular cylinders
of 25 mm diameter and position a = 20%: = 30%nd
a = 40%or circular cylinders 37.5 mm in diameter,
while an increase in turbulence intensity value is
only effective in the above mentioned positions.
While at o = 300 = 409 = 50%nd a = 60°circu lar
cylinder with 25 mm diameter not effective, and
also at position o = 50%nd o = 60° for circular

cylinder diameter 37.5 mm also not effective.
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ABSTRACT: This research is established based on one of the factors that creates the low percentage of
student’s learning completeness in the subject of Analyzing Electric Circuit. The intended factor is the
learning model. This research is conducted in SMK N 1 Pariaman by applying one of the learning models
that is the Contextual Teaching and Learning model to observe its effect in student’s learning outcomes. This
model contains some components that can emphasize students to be more active and participate. The purpose
of this research is to determine the improvement of student’s learning outcomes in the subject of Analyzing
Electric Circuits by implementing Contextual Teaching and Learning model. The type of this research is
Quasi Experiment with pretest-posttest one group design and the instruments used to see the results of the
applied model are pre-test and post-test. Those instruments must be tested for validity, reliability,
differentiation, and difficulty before being used. The results obtained from this research are included into the
medium category to improve the student’s learning outcomes after implementing the Contextual Teaching

and Learning model.

Keywords: contextual teaching and learning, learning outcomes

1. INTRODUCTION

Education is a deliberate and well-planned
effort to help the student’s potential and ability
developments to be useful for their life as an
individual and a citizen in a society in the future
and it must touch their potential of conscience and
competence. The concept of education will be
more important when they have to enter a life in
the society and work environment. This concept is
similar to the concept applied in Vocational High
School. The students are expected to be able to
implement what they have learned in the school to
face the problems in their daily life. The
Vocational High School is a secondary school that
produces graduated students who have certain
skills to work in business and industry area.

The students are being the object that
determine the school’s success performance in
educational process. The school’s successfulness
in teaching their students is determined by the
results of students’ learning outcomes obtained
during the study process. There are many
components that could be one of the factor to
acquire these results. The first one is the difficulty
level of the subject learned by student. Each
subject has the different level of difficulty and it
requires the proper techniques and methods. The
second one is the teacher’s role to manage all
study process in the school. The third one is the
applied learning model used to ensure those
process is working well and optimally.

Based on the observation results at grade X
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TITL of SMKN 1 Pariaman, the study process is
still centered and depend on the teachers. The
teachers stand in front of students to explain and
deliver all the subject matter content with the
speech method without involving students to be
more active during the study process. This method
resulted students accustomed to come, sit, listen,
make a note, and memorize the subject material
without trying to get more information about it.
The study process also tends to focus only in
particular  subject. The students’s learning
outcomes are assessed only based on academic
exam activities such as midterm and final exam.
The assessment is supposed to include all the
student’s involvement in studying activities such
as the attainments, recording appearance, daily
test, etc. As a result of this learning method is the
students tend to do things that can interfere the
study process during the class such as bothering
their friends, playing with their phone, sleeping,
etc. Moreover, the students are not able to
implement the subject content that they have
learned in daily life, stuttering to their own
problem because they are not accustomed to think
critically and working in a team during the class.
This kind of learning model is still found in the
studying process for the subject Electrical Circuit
Analysis.

Electrical Circuit Analysis is a subject that
learn about how to describe the basic concept of
electrical circuit, analyze AC and DC circuit and
also magnetism circuit. It is one of subjects that
educate, train, and prepare the students to
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understand the concept of electrical circuit in field
of electricity.

Based on the observation results conducted in
SMKN 1 Pariaman, some students’ scores are still
below minimum passing criteria (Kriteria
Ketuntatasan Minimum / KKM) established by
school, which is 75 in range of 0 — 100. There are
67.1 % of students obtain the scores below KKM
and 32.9 % above KKM for the subject of
Electrical Circuit Analysis. That scores indicate
that the percentage of students’ learning outcomes
is considered as low criteria since more that 50 %
of students’ scores are below 50 %. It is occurred
due to the incompatibility of learning process
during the class.

Learning outcomes can be seen as an indicator
of students’ fruitfulness at school. These results
can be used as a reference or consideration to
determine the students’ ability. The participation
of many parties is required to improve student
learning outcomes associated with their efforts to
improve the quality of education. Besides, an
optimal approach is also needed to achieve the
desired learning outcomes for the subject of
Electrical Circuit Analysis therefore students really
want to study hard and has deep understanding.

One of the teacher’s efforts to improve
students’ understanding and learning outcomes in
this subject is by applying a learning model that is
integrated with the students’ daily context. This
model will produce a basic deep knowledge where
they could understand the problem and the way to
solve it. The students are able to use their
knowledge independently to solve new and
unprecedented problems and have more
responsibilities to learn as their experiences and
knowledges improvement.  Meanwhile, the
teachers have more important roles as
communicator, motivator and facilitator to create
successful students. All the efforts are established
to improve the students’ learning outcomes in a
better way therefore they can getthe scores
according to KKM.

The objective of Electrical Circuit Analysis has
not been achieved as expected due to the low
percentage of student’s learning outcomes in this
subject. The roles from various education aspect
especially teachers are highly required to achieve
this purpose. Teachers are expected to implement
varied learning model. One of innovative learning
model could be implemented is Contextual
teaching and Learning model.

2. CONTEXTUAL TEACHING AND
LEARNING

Contextual Teaching and Learning (CTL) is a
comprehensive system that consist of some parts
which are connected to each other. This system
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generates the overwhelming effects that can
exceed the results given by separate parts. Like
the features of violin, cello, clarinet, and other
musical instruments in an orchestra, they produce
different sound each other but these sounds will
perform a music with good combination and
harmony, as well as the separate parts of CTL that
involves different process. When it is used
together, it enables students to create the
meaningful relationship. Every different part of
CTL qgives contribution to help the students to
figure out the assignment given by teacher and it
forms a system that allows the students to see the
meaning of it and recall the academic material [8].

CTL model is a strategy that fully involves
students in learning process, they are encouraged
to learn the subject material according to the topic
to be studied. In the context of CTL, students are
not only sitting quietly, listening, and writing
notes but also they have to be more active and
take apart in teaching and learning process and
also experience it directly. Therefor the students’
development is completely occurred through this
process not only in cognitive aspect but also in
affective and psychomotor aspects. Furthermore,
students are also expected to find and prepare the
subject matter content themselves.

2.1 Characteristics of Contextual Learning

Johnson [8] said that a CTL system consist of
eight components that become the characteristics
in contextual learning as follows:

a. Making meaningful connection.
Doing significant work.

Self — regulated learning.
Collaborating.

Critical and creative thinking.

Helping the individual to grow up and
develop.

Reaching high standard.

Using authenthic assesment

P o0oT
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2.2 Contextual Learning Components

Rusman [7] stated that CTL is characterized
by seven components as follow,

2.2.1 Constructivism

Contructivism is cornerstone of thought (
philosophy) in CTL which stated that the
knowledge built by human gradually and the result
are expanded through limited context.
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2.2.2 Inquiry

Inquiry is a main activity of CTL through
the discovery effort. It affirms that the necessary
knowledge, skills and other abilities are not the
result of remembering a number of facts but they
are the result of own discovery.

2.2.3 Questioning

Implementing of questioning elements in
CTL must be facilitated by teachers. The students’
habit to ask the question and the teacher’s ability
to answer the question will improve the learning
quality and productivity.

2.2.4 LearningCommunity

The purpose of the learning community is
to get the students to work together and utilize the
learning resources from their study group.

2.2.5 Modeling

The stage of model construction can be
used as an alternative to develop the learning
process therefor the students can meet their
expectation thoroughly and help them to overcome
the teacher’s limitation.

2.2.6 Reflection

Reflection is the ways of thinking about
what the students have learned and thinking about
what they have done in the past. In this case, the
students put fordward what they have learned as a
new knowledge structure either in the form of
enrichment or revision of prior knowledges. In the
reflection moment, the students are given the
opportunity to consider, compare, understand, and
perform the discussion with themselves (learning
to be).

2.2.7 AuthenticAssesment

The assessment is an integral part of
learning that has the crucial function to gain the
information from learning process through the
implementation of CTL. This is the process of
collecting various data and information that can
provide an overview of the students’ learning
experiences. The assessment is done in authentic
form in order to reduce the students do copy paste
to the other friends’ work. Assessment is authentic
when teachers direct examine student performance
on worthy intellectual task.
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2.3 Advantages and Disadvantages of
Contextual Teaching and Learning Model

This model has several advantages [7], such as:

1. It can develop student thinking to perform
meaningful learning activity.

2. Students can study, discover, and construct
their new knowledges and skills by
themselves.

3. Itcan carry out as far as possible the inquiry
activity for all topics being taught.

4. It can develop students’ curiosity through
raising questions.

5. It creates learning community such as
discussion group, question and answer, etc.

6. It presents the model as an example of
learning. It can be illustrations, model, and
actual media.

7. To familiarize the students to do the
reflection in every learning activity that has
been done.

8. Doing the objective assessment such as
evaluating the actual students’ abilities.

9. Inventing the new things from learning
outcomes.

Besides, there are several disadvantages of
Context Teaching and Learning [7], such as:

1. Students with though disorder (having some
problem in the way of thinking) will be
difficult to follow this kind of learning
model.

2.  The teacher must understand the subject
matter content very well because it can be a
burden when the students discover the new
things related to the subject during the
learning process and it also can lead a
mistake to determine the learning outcomes.

3. MAIN RESULT

The data used in this research is the result of
the learning outcomes for the subject of Electrical
Circuit Analysis in grade X TITL 2 in SMKN
Pariaman. Prelimenery data is obtained based on
the result of pre-test of 34 students. The students’
scores for this test are around 56 — 80. Then for the
final data, all students are given by post — test after
they receive the learning process by using the
Contextual teaching and Learning model. The
students’ scores are increased into 68-92.

Table 1 and 2 below show the summary of
scores and distribution of frequency data obtained
from this research.
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Table 1. The summary of the highest score , the
lowest score , mean scoreand standard deviation of
pre — test and post - test

Table 3. The result of Normality test for pre-test
and post-test

Table 2. Frequency distribution of pre-test and

post-test
Range of Frequency of Frequency
scores Pre-test of Post-test
56 — 59 2 1
60 — 63 4 3
64 — 67 6 5
68—-171 12 6
72 —175 6 12
76 — 79 4
80 — 83 1
The total 34 34
Mean 68.91 83.26
Standard 5.67 6,01

From the tables above, it can be seen that
most frequencies for the pre — test result achieved
by students are in the interval 68-71. The result
indicates that many students have not reached the
minimum  passing  criteria  of  studying.
Meanwhile, students achieve most frequencies
for the post-test results in interval of 84-87. It
shows that there is an improvement of learning
outcomes after applying the CTL model.

3.1 Normality Test

Normally test is conducted to see if the data
from class that being the subject of the observation
is distributed normally. This test uses chi-squared
method with the manual calculation. The result is
obtained from the wvalue comparison of
Xlatcutation < XZapie ON the research subject with
the significant level ise = 0.05and the degree of
freedom is 6.
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2 2
N Xcalculation Xtable D
The The Pre-test 34 3.56 12,59 Normal
highes | lowest g/ g Post- 34 2.34 12,59 |Normal
tscore| score
Pre- 3.2 Improvement of Learning Outcomes
test 80 56 68.91 5.67
Sost The learning outcomes of Electrical Circuit
OS - - . . - .
test 92 68 83.26 34 6.01 Analysis is ach!eved after |mplement|ng the
Contextual Teaching and Learningmodel that can

make students be more active and participate in the
learning process. In overall, this model is
successfully implemented to 34 students by
conducting pre-test and post-test. Based on the
data analysis by using Gain scores, the scores are
increased by 0.462. Therefor, it can be explained
that the learning outcomes of this model has the
improvement in medium category.

From the above explanation, it can be
concluded that the learning process by using the
Contextual teaching and learning model can
improve students’ learning outcomes because
there is significant improvement of learning
outcomes between pre-test and post-test.

4 CONCLUSION

Based on data anaylisis and discussion above,
it can be concluded that Contextual teaching and
learning model can improve the students’ learning
outcomes in every meeting for the subject of
Electrical Circuit Analysis in SMK Negeri 1
Pariaman. This model is conducted by applying
two kind of test to compare the result, pre—test and
post-test. The result of pre-test is obtained before
CTL is applied and the mean score for this test is
68.91 while post-test is obtained after CTL is
applied and the mean score of this test is 83.26. By
using the Gain Score test, we get the improvement
of learning outcome by 0.462 and it can be
included into medium category.
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EVALUATION OF LEARNING PROCESS USING CIPP MODEL

Dwi Sudarno Putra, Misra Dandi Utama, Dedi Setiawan, Remon Lapisa and Ambiyar
Department of Automotive Engineering, Universitas Negeri Padang, Padang

ABSTRACT: This study aims to evaluate the quality of learning process of automotive technical base skills
subject by using the Context, Input, Process and Product (CIPP) model. Context is derivated from purpose of
learning on basic automotive engineering skills, Input is observed by the planning of learning process, process is
represented by the teachers performance, product is analyzed by the student competency achievement and
learning outcomes of learners. The sample of this research are 58 students and 3 teachers. Informant of this
research is 5 person consisting of 3 teacher, vice curriculum and headmaster. This research is done by
combination method (mixed methods). The results, the context components (82.20% and 83.60%), the input
component (83.35%), the components process (76.74%), Furthermore, the components product (77.6%).

Keywords: Evaluation, Learning process, context, input, process and product

1. INTRODUCTION

School is a formal institution to conduct
learning process. Learning in school is a system
consisting of several elements, namely: input (input)
consisting  of learners, teachers, facilities
infrastructure, curriculum / materials, management
and environment. Process elements, which consists
of management of input elements that include
learning strategies, learning media, how to teach and
interests, attitudes and ways of learning learners.
The result element consists of output.

To find out the ongoing learning in school, one
way that can be done is to evaluate the learning
process. The purpose of learning evaluation is to
determine the level of progress, development,
learning achievement of learners, the effectiveness
of learning in learners and to provide optimal
information in policy making and to improve the
quality of learning. If the quality of learning has
increased then the next will improve the quality of
education. Improving a program in the learning of
the interaction between teachers with learners, so
that the interaction goes well there needs to be
planning, implementation, and assessment. Learning
consists of several components that are mutually
related to each other. If a component is not working
properly, or is not running properly it will interfere
with other component functions, such as the system.
The CIPP model (Context, Input, Process, Product)
is an evaluation model that views the program
evaluated as a system (Suharsimi and Cepi, 2010:
45), so to evaluate learning process in SMK Negeri

2 Solok researcher using CIPP model.

2. METHODOLOGY AND CASE STUDY
2.1 CIPP Model

Stufflebeam (2007: 1) says that CIPP is a
comprehensive framework for conducting formative
and summative evaluations of programs, projects,
personnel, products, organizations, and evaluation

systems. While Suharsimi and Cepi (2010) stated
that this CIPP evaluation model is the most widely
used evaluation model and applied by the evaluators.
The CIPP model evaluation is an evaluation
model that views the evaluated program as a system,
meaning evaluating a program by analyzing the
program based on its components. The program
referred toin this researchis learning process

2.2 Context Bvaluation (Context)

According to Suharsimi and Cepi (2010: 47),
"Context evaluation is an attempt to describe and
detail the environment, unmet needs, populations,
and samples served, and the project objectives”.
Context evaluation in this research is the objective
of learning TKR Skills Program at SMK Negeri 2
Solok.

2.3 Input Bvaluation (Feedback)

Evaluation of inputs is to help manage
decisions, determine existing sources, alternatives to
be taken, determine plans and strategies to achieve
goals, and how work procedures to achieve them.
The input evaluation components include: human
resources, supporting facilities and equipment, funds
/ budgets, and the various procedures and rules
required (Widoyoko, 2013: 182). Evaluation of
inputs in this study is the implementation of existing
learning plans in TKR Skills Program at SMK
Negeri 2 Solok.

2.4 Bwluation Process (Process)

The process evaluation in the CIPP model
refers to the "what" of the activities undertaken
in the program, "who" the person referred to as
the program responsible, "when" the activity
will be completed. In this CIPP model, process
evaluation is directed at how far the activities
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undertaken in the program have been
implemented in accordance with pre-prepared
plans (Suharsimi and Cepi, 2010: 47).
Evaluation of the process in this study is a
process of learning in terms of teacher
performance on the implementation of learning
and learning motivation of learners on learning
TKR Skills Program at SMK Negeri 2 Solok

2.5 Bwaluation Product (Results)

Suharsimi and Cepi (2010: 47) suggest that,
Evaluation of the results is directed at things that
show changes that occur in the input. Evaluation of
the results in this study is the achievement of
learning outcomes achieved by learners that can be
seen from the value of even semester of the
academic year 2016/2017 learning Skills Program
TKR in SMK Negeri 2 Solok.

2.6 Research Methods

Research type used is evaluation research with
Model Context (Context), Input (Process), Process
(Process), Product (Result). This evaluation is to
determine the difference between what should be
achieved according to process standards and
assessment standards with real field conditions. This
research is done by combination method (Mixed
Methods).

3. RESULTS AND DISCUSSION
3.1 Context Components

Components of context in this study is the
purpose of learning on basic automotive engineering
skills. Technique of taking data for program
planning component is by using questionnaire and
interview. Questionnaires are addressed to teachers
and learners, while interviews are conducted to
teachers of subjects.

From the sub-components of Ilearning
objectives with teacher respondents obtained the
following results:

Table 1. Acquisition of sub average values
component of learning objectives with teacher
respondents

can be concluded that the learning objectives have
been achieved well because learners already have
the knowledge and skills and foster creativity after
following the learning.

Table 2. Acquisition of sub average values
component of learning objectives with student
respondents.
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Based on table 2, it can be seen that the mean
value of overall learning objectives with student
respondents obtained an average score of 4.18 with a
TPR of 83.60% and included either category. Thus it
can be concluded that the sub component of learning
objectives by students in general is good. If seen in
sub indicators that learners still enough to
understand the material of each KD provided by the
teacher this needs to be done improvements and
attention again for the achievement of learning
objectives can be achieved by both learners.

Table 3. Display Data Sub Destination Learning
Sub Component Qualitative Data
Leaming objectives can be achieved well
Learning by leamers with knowledge and ills as
Objectives well
able to mengaplikasinya.

%

Based on table 1, it can be seen that the
acquisition of the mean value of the learning subject
component subgroup obtained an average score of
4.11 with the TPR of 82.20% and included in either
category. Thus the sub component of learning
objectives with the respondents of subject teachers

Based on the data dispaly sub component of
learning objectives, it can be concluded that the
learning objectives have been achieved well by
learners with knowledge and skills in KDTO
learning, and learners are able to apply knowledge
that has been studied on the KDTO learning,
although not all participants educate who can
achieve it

3.2 Input Components

The input component of this research is
learning planning. Technique of data retrieval is
done Dby using questionnaire with teacher
respondent. Data collection was also conducted with
interviews with vice principal respondents in the
field of curriculum that aims to complement the
quantitative data.

From sub component of learning planning with
teacher respondent got result as follows:

Table 4. Acquisition of sub-average values Learning
planning component
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Based on table 4, it can be seen that the overall
sub-component of learning planning obtained an
overall average value of 4.17 with TPR of 83.35%
and included in either category. This shows in
general planning of learning according to the teacher
is in good category.

Based on data reduction from interview result,
then display data for sub component of learning
planning which obtained qualitatively can be seen in
table 5.

Table 5. Display Data Sub Components Learning
Planning
Sub component

Qualitative data

Each teacher is required to prepare the
leaming device, andthe lesson prepared
by the teacher has not been made in
detail

Based on table 5, the display of qualitative data
obtained through interviews can be concluded that in
the learning of teachers must prepare learning tools,
and for RPP that has been made by the teacher
outline has all components RPP, but not made in
detail. It is necessary to make improvements in the
preparation of RPP by teachers with attention to the
components that must be improved, so that learning
planning can be made well for the future.

Lesson Planning

3.3 Process Components

Components of the process in this study is
divided into 2 sub components, namely: a) the
performance of teachers on the implementation
of learning; and b) learners' motivation. Data
collection techniques in this study used
questionnaires with the respondents teachers and
learners, while for the sub-component of teacher
performance in the implementation of learning
interviews conducted to the principal aims to
collect and complete the quantitative data
collected through a questionnaire. For the sub-
component of learning motivation of students of
data collection techniques only by using
questionnaires with teacher respondents and
learners.

Table 6. Obtaining a mean score of sub
subcomponents of teacher performance on

implementation of learning with teacherrespondents
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Based on table 6, it is seen that for all
indicators in the sub-component of teacher
performance in the implementation of learning with
teacher respondents obtained overall average value

3,84 with TPR equal to 76,74% and included in
enough category. Thus it can be concluded that
according to the teacher for the sub-component of
teacher performance on the implementation of
learning is quite accomplished. Performance of
teachers on the implementation of learning
according to the results of quantitative research by
using questionnaires to teachers need to be improved
and make improvements as seen in tebel 28 namely:
applying learning strategies, utilizing the media in
learning, trigger and maintain the involvement of
learners in learning to end the learning effectively
and use various assessment methods to be better for
the future.

Based on the data reduction from the interview
result, the display data for the sub-component of
teacher performance on the learning imp lementation
obtained qualitatively can be seenin table 7.

Table7.Display Data Sub Component Teacher

Performance On Implementation Learning

Sub component Qualitative data

Teacher Teachers have implemented leaming in
Performance On accordance with the lesson plan even
Implementation of though it has not been implemented
Learning maximally

From the sub-components of teacher
performance on the implementation of learning with
the respondents learners obtained the following
results:

Table 8. Acquisition of sub average score score
components  of  teacher  performance on
implementation of learning with respondents

learners
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This data collection technique wuses a
questionnaire with teacher respondents and learners.
From the sub-component of learning motivation of
learners with teacher respondents obtained the
following results:

Table 9. Acquisition of sub-average values
component of participant's motivation to learn
educated by teacher respondents
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Based on table 9, it can be seen that for the
indicator of success and responsibility of learners
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in learning, the average score of 3,17 and 3,00
with TPR is 63,33% and 60,00% and included in

the less category. Thus it can be interpreted that

in learning learners have not been well seen in
terms of orientation of success and responsibility

of learners. This needs to be improved and
improved both in terms of the orientation of
success and responsibility of learners.

From the sub-component of learning motivation of
learners with respondents learners obtained the
following results:

Table 10. Obtaining the mean value of sub
components of learning motivation learners with
respondents learners
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Based on table 10, it is seen that for the
average value of all sub-components of learning
motivation of learners with student respondents
obtained score of 3.95 with TPR of 78.92% and
included in the category enough. Thus it can be
concluded that the motivation of learners is
considered sufficient by learners because students
are still quite in anticipation of failure, responsibility
and still quite confident in implementing learning.

3.4 Results

The result component of this study is the
learning outcomes of learners which are seen from
the even semester value of the academic year
2016/2017 on the subjects of basic automotive
engineering skills X Class of Light Wehicle
Engineering (TKR). Technique of data collecting on
component of this result is done by documentation
study which obtained from subject teacher that is
even semester value of academic year 2016/2017
class X TKR.

The results of the study documentation of
learning outcomes seen from the value of learners’
knowledge consisting of, class X TKR 1, X TKR 2
and X TKR 3 on subjects that can be seen in table 11
below:

Table 11. Learning outcomes are seen from values
knowledge of classroom learners X TKR
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Based on table 11, it can be concluded that the
results in learning seen fromthe value of knowledge

of learners in the even semester of the academic year
2016/2017 obtained 52 students with a percentage of
77.6% is complete with the results of learning with a
value of good knowledge on the value of mastery
learning, while there are 12 students with a
percentage of 17.9% is complete with a score equal
to the learning mastery. This needs to be improved
again by the teacher and become the attention by the
school for the achievement of learning outcomes of
learners to be better again.

The results of study documentation of learning
outcomes seen from the value of the skills of
students consisting of, class X TKR 1, X TKR 2, and
X TKR 3 on subjects with a value of mastery
learning 75, which can be seenin table 12 below:
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Thus it can be concluded that from 67 students
who follow learning there are 49 students who
complete with a good value with a percentage of
73.1%. While there are 15 people who complete
with the same skill value with the value of
completeness or complete learning with an
unsatisfactory value, it needs to be improved again
in order to achieve better learning outcomes for the
future

4. CONCLUSIONS AND
RECOMMENDATIONS

Based on data analysis and research result of
evaluation of learning process of basic skill of
automotive technique using CIPP model in SMK
Negeri 2 Solok can be concluded that:

4.1 Context Components

Learning objectives have been achieved well,
ie learners gain knowledge and skills and foster
creativity in KDTO learning, although not all
learners who can achieve it.

4.2 Input Components

Teaching plans made by teachers are well
made, but still need to be improved again and
make improvements in the preparation of RPP
with a complete and systematic that refers to
standard processes and assessment standards that
have been determined.
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4.3 Process Components

The performance of teachers in the
implementation of learning has been done, but still
needs improvement and improving the performance
of teachers in the imp lementation of learning such as
implementing learning strategies, utilizing the media
in learning and ending the learning effectively in
accordance with the standard process. Furthermore,
conducting an evaluation of the learning process that
has been implemented and evaluation of the learning
outcomes with reference to assessment standards.

4.4 Motivation learners learners

Motivation learners in the classification
enough, thus the need for efforts undertaken by
teachers and learners to better in the learning
process. Motivation learners are important in the
learning process, because it can stimulate
learners to be active in learning.

4.5 Results Component

Based on the completeness of learning that has
been determined learning outcomes with the value of
knowledge of students in good classification, from
67 students 52 students with 77.6% complete
percentage with the above average value of learning
completeness (KB = 75). While the 12 students with
a percentage of 17.9% complete with the value of
learning completeness limit, complete with results
that have not been satisfactory because the new
learning limit reaches completeness (KB = 75).

Meanwhile, based on the Ilearning
completeness that has been determined the learning
outcomes with the students' skill value in good
classification, from 67 students, 49 students with
73.1% complete percentage with the learning skill
ditas (KB = 75). While 15 students with a
percentage of 22.4% complete with the value of
learning comp leteness limit, complete with the value
of skills that have not been satisfactory because only
reached the limit of learning completeness (KB =
75).

4.5 Recommendations

Subject teachers Basic Technical Skills Automotive

1. Striving for the learning process is more
optimal to achieve learning objectives better

2. Seek the preparation of a more complete and
detailed learning implementation plan with
reference to standard process and assessment
standards.

3. Increasingly more about the application of
learning model in accordance with the standard
of learning process such as using learning /
research based model (discoveri / inquri

learning), project-based learning model, and
problem-based learning model (problem based
learning ).

4. Increasing the use of media in learning,
applying activities centered on learners and
ending learning more effectively, such as
involving learners in concluding learning and
follow-up in the form of assignment of
individual or group, and inform the learning
activity plan for the meeting next.

5. Strive for the addition of learning media
through the department to the school.

6. Evaluate the planning and implementation of
learning for subsequent improvements either
independently or with other teachers in
subjects.

School

1. Evaluate the learning process that has been
done in order to increase the maximum
learning result seen from the learning planning,
and the learning process that has been
implemented by the teacher.

2. Evaluate the facilities and infrastructure needed
especially in subjects.
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EFFECT OF GASOLINE ADDITIVE MATERIALS
ON ENGINE PERFORMANCE

Remon Lapisa, Dwi Sudarno Putra, Ahmad Arif and Syafmi Algifari Abda’u
Fakultas Teknik, Universitas Negeri Padang, Padang, Indonesia

ABSTRACT:The octane number is one of references is measurement of fuel quality in gasoline engines.The
high octane number of fuel reduce engine knocking possibility that can improve the engine performance.One of
the solutions to increase the octane number in gasoline fuels is to add additive materials. The additive materials
that have been considered in the present study are ethanol, methanol and naphthalene. The type of gasoline fuel
used in this study is premium.This study are to determine the effect of the additive materials on premium fuel to
increase the octane number and power generation of motorcycles engines.This experimental studyis conducted
by mixing the additive materials to premiumfuel with percentage ranging from 5% to 20%.The results indicate
that the premium fuelmixture with 20% methanol increases the octane number from 88 to 117.1 and premium
fuel with 20% ethanolincreases octane number up to 99.6. The most optimal premium fuel mixture is to 5%
methanol that can increase the power generationup to 9.86%.

Keywords: Octane Number, Additive Materials, Gasoline Engine, Performance.

1. INTRODUCTION

Motorcycle is transportation that uses gasoline as
fuel. The gasoline engine is one of the internal
combustion engine used as a power source on a
motorcycle. The gasoline engine generates power
from the combustion process of fuel and air inside
the cylinder [1]. The combustion quality of gasoline
depends on the performance of the gasoline.

Gasoline fuel performance can be seen from the
octane number [2]. The octane number indicates the
maximum pressure that can be applied in the engine
before the gasoline combust on it is own. If the
octane number of fuel is high then the efficiency or
quality of fuel combustion will be high but if the
octane number of fuel is low then the burning
efficiency is low. Efficiency or quality of this
combustion that will affect the performance of an
engine [3].

There are some chemicals that people often use
as additive materials to raise the octane number of
engine fuel. The additive materials used in this study
are ethanol [4], methanol, and naphthalene [5].
These additive materials are mixed with different
levels of gasoline. This study aims to determine the
effect of adding additive materials to the increase of
octane number of gasoline fuel and engine power
generated on motorcycle.

2. METHODOLOGY

This study about the effect of mixing additive
materials ethanol, methanol, and naphthalene with
gasoline fuel to octane number and power on
motorcycle is an experiment study. This study was
conducted on Honda Vario Automatic with
conventional system fuel. The type of gasoline fuel
used in this study is premium. The testing in this

study devidedinto two group that is the control
group is a gasoline engine using standard premium
fuel and the test group is a gasoline engine using
addition of additive materials ethanol, methanol, and
naphthalene with premium fuel [6]. Octane number
testing mixture of additive materials with gasoline
fuel was done at PT. PERTAMINA (Persero)
TBBM Teluk Kabung Padang. Manufacturing and
testing of sample on the object study was conducted
at Draco Motor Pekanbaru. Testing of chemical
reaction’s mixture of additive materials ethanol,
methanol, and naphthalene was done in the chemical
laboratory of Padang State University. All of this
study process was carried outin April 2017.

2.1 Study Object
The object in this study is Honda Vario
Automatic motorcycle 4 stroke 110cc in 2010 with

specification in table 1.

Table 1. Engine’s specification

Specification Description
Engine type 4 Stroke2 Valve SOHC
Cylinder volume 108 cc
Diameter x type 50 x 55 Mm
Maximum power 899 Ps @ 8,000 Rpm
Maximum torque  0.86 Kgf.M @ 6,500 Rpm
Compression ratio  10.7 : 1
Fuel system Carburetor VK22 X 1
Clutch type Automatic, Centrifugal, Dry
Transmission type  Automatic, Honda V - Matic
Ignition system DC - CDI
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2.2 Testing Procedure

Because one of the additive materials is solid, so
to get a balanced percentage of mixture, all additive
materials and premium fuel were converted into a
gram. The unit conversion process was done by
converting volume of 1 liter premium fuel to gram
with density of 770 kg/m3 so obtained 1 liter
premium fuel having mass 770 gram by using the
following formula.

m
p = qu' 1
m=pxv Eg.2
After all test materials were converted into gram
units, the percentage of mixing premium fuel with

additive materials as shown in the following table 2.

Table 2. Percentage of mixture of premium fuel with
additive materials

Mix Qd?'::vf Premium Fuel
Percentage atenais Mass
Mass
5% 38.5 gram 7315 gram
10% 77 gram 693 gram
15% 1155 gram 654.5 gram
20% 154 gram 616 gram

Based on table 2 above, the mixing of additive
materials with premium fuel was carried out at 5 %
to 20 % interval so obtain the most optimal octane
number. Engine power testing was done at 3000
rpm-6000rpm engine speed with 1000 rpm interval
and 50 %, 100 %, 150 % engine load. All test result
data was analyzed to get the mixture of premium
fuel with the most optimal additive materials in
accordance with the speed and load of the engine.

3. RESULT AND DISCUSSION

Based on all this study that has been done, then
obtained the data of the result and discussion as
follows.

3.1 Characteristics and octane number of
premium mixture with additive materials

The first plan of the test will be conducted 12
samples, but PT. PERTAMINA (Persero), only
allows to test 2 samples because of the long test time
and the risk of the test equipment’s damage. The
testing was performed on 20 % ethanol mix with
premium and 20 % methanol mix with premium.
The testing was done by using standard ASTM (The
American Society for Testing and Material) method.

The mixed test result data of 20 % ethanol with
premium showed that mix of 20 % ethanol could
increase the premium octane number from 88 to
99.6. The increase also occurred in reid vapor
pressure up to 70 kPa which exceeds the limit of
ASTM D 323-08 method so it indicates that the fuel
is easier to evaporate. However, the increase also
occurred on the fuel sulfur index up to 0.070 % of
the fuel volume. If the sulfur index is too high it
indicates that the fuel is getting dirty.

The result showed that 20 % methanol mixture
could increase premium octane number from 88 to
117.1. An increase also occurred in reid vapor
pressure up to 71.5 kPa which exceeds the limit of
ASTM D 323-08 method so it indicates that the fuel
is easier to evaporate. However, the increase also
occurred on the fuel sulfur index up to 0.074 % of
the fuel volume. If the sulfur index is too high it
indicates that the fuel is getting dirty.

32 Power testing using standard premium fuel
and premium mix with additive materials

3.2.1 Testing of ethanol mix with premium

From the variation of engine speed performed,
the most optimal ethanol and premium mixture test
result occurred at 4000 rpm engine speed as shown
in Fig. 1 below.

Testing of ethanol mix with premium

at 4000 rpm
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Mixed Levels

Fig. 1. Graph the testing of ethanol mix with
premium at 4000 rpm

Based on the data and graph in Fig. 1, it is
known that the optimum power is generated by 5 %
ethanol mix with premium at each given load. The
power produced by 5 % ethanol mix with premium
show the highest and the most stable power rise and
no significant power loss. Maximum power
generated by 5 % ethanol with premium is 7.6 Hp
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while the premium produces power of 7.1 Hp. So it
can be seen the increase in power between 5 %
ethanol with premium is 0.5 Hp.

3.2.2 Testing of methanol mix with premium

From the variation of engine speed performed,
the most optimal methanol and premium mixture test
result occurred at 3000 rpm engine speed as shown
in Fig. 2 below.

Testing of methanol mix with premium

at 3000 rpm
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Fig. 2. Graph the testing of methanol mix with
premium at 3000 rpm

Based on the data and graph in Fig. 2, it is
known that the optimum power is generated by 5 %
methanol mix with premium at 3000 rpm engine
speed at each engine load. Graph and power test
result from 5 % methanol mixture with premium
show the highest and the most stable power rise due
and no significant power loss. Maximum power
generated by 5 % methanol with premium is 7.8 Hp
while the premium produces power of 7.1 Hp. So it
can be seen the increase in power between 5 %
methanol with premium is 0.7 Hp.

3.2.3 Testing of Naphthalene mixwith premium

From the variation of engine speed performed,
the most optimal naphthalene and premium mixture
test result occurred at 3000 rpm engine speed as
shown in Fig. 3 below.

Testing of naphthalene mix with premium
at 3000 rpm
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Fig. 3. Graph the testing of naphthalene mix with
premium at 3000 rpm

Based on the data and graph in Fig. 3, it is
known that the optimum power is generated by 10 %
naphthalene mix with premium at 3000 rpm engine
speed at each engine load. Graph and power test
result from 10 % naphthalene mixture with premium
show the highest and the most stable power rise
there is significant loss in power at the highest rpm.
Maximum power generated by 10 % naphthalene
with premium is 7.6 Hp while the premiumproduces
power of 7.1 Hp. So it can be seen the increase in
power between 10 % naphthalene with premium is
0.5 Hp.

3.2.4 Percentage power of premium with additive
materials and standard premium

Percentage of power generated by mixture of
premium fuel with some additive materials can be
seen in table 3 below.

Table 3. Percentage of power testresult

Mixed Ethanol M ethanol Naphthalene

Level AHp % AHp % AHp %

5% 0.5 704 07 9.86 0.3 4.23
10% 0.6 886 0.8 11.27 0.5 7.04
15% 03 423 06 8.85 0.2 2.82
2000 0.1 141 - - 0.4 5.64

From percentage table above, it indicates a large
increase in power is 10 % methanol mixture with a
power increase percentage up to 11.27 %. However,
the data and graph of 10 % methanol have a large
power loss at each load variation compared to the
test result data of 5 % methanol mixture. Taking
notice of the data and graph of the result power, it
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can be analyzed that the mixture of premium with
methanol 5 % shows a large and optimum power
increase, because the test result data of m