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Welcome Messages

Message from Chair of
IEEE CIS Thailand Chapter

Welcome everyone to the 13th edition of ICITEE and
the 12th edition of CSBio. This is the first time IEEE-CIS
Thailand Chapter is officially organizing conferences and
happens to be the first time that these two conferences
are collocating together. Traditionally, our Chapter has been
technically sponsoring conferences, but as we grow, it's
natural to extend our role. So, it gives me great pleasure to be
able to bring our two collocated conferences to you online.

To provide you with a brief background, the IEEE Computational Intelligence Society
(CIS) Thailand Chapter was formed back in 2015. Coincidently, our Chapter was initiated by the
effort of Dr. Kitsuchart Pasupa and Dr. Kuntpong Woraratpanya who gathered sufficient support
from IEEE-CIS members in the three King Mongkut's institutions (3K’'s). They are the General
Co-Chairs of our two collocated conferences here. Of course, our membership has grown beyond
3K’'s with presence nationwide now. Our Chapter initiated the student-centric Joint Symposium
on Computational Intelligence, or JSCI, back in 2016 and we have JSCITl as a special session
of ICITEE2021 here. JSCI has since grown to have international presence, including in JSCI1. We
currently have the option to publish the preprints from JSCI on IEEE TechRxiv, with extended
version submitting to collaborating international conferences.

As delegates to our collocated conferences, we will keep you informed of our activities
such as Deep Learning and Artificial Intelligence (DLAI) Summer/Winter Schools. DLAI5 was
officially endorsed by IEEE-CIS and we had over 200 registrants. Our partner may be offering
DLAI6 in December this year; if not, surely, we will be doing so in the summer of 2022.

Let's keep in touch and we will keep you updated in the exciting and ever-evolving field
of computational intelligence. Have a wonderful experience at our collocated conferences and
feel free to reach out to us if you have any comments/suggestions or if there's anything you
need.

Jonathan H. Chan

IEEE Computational Intelligence
Society Thailand Chapter (2020-2021)
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Message from General Chair

On behalf of the organizing committee, we are delighted
to welcome all participants to the 13th International
Conference on Information Technology and Electrical
Engineering (ICITEE 2021) that takes place on 14-15
October 2021. Following the success of the previous twelve
annual conferences of ICITEE, it is no exaggeration to say that
this event is one of the forums that drives science and research
of the following areas—including Information Technology, Signal
Processing and Machine Intelligence, Communication and Network
Technology, Electronics, Circuits, and Systems, Power Systems, and Control
Systems—for the key technological trends which will shape the future. Unfortunately, we cannot
hold the conference platform as usual, an onsite conference, due to the COVID-19 pandemic
around the world. In this difficult situation, ICITEE 2021 must be held as an online virtual
conference to move forward in providing a forum for academicians, professionals, and
researchers to discuss and exchange their research results, innovative ideas, and experiences
in all aspects of the key technological trends, as well as to identify emerging research
topics and define future directions to achieve sustainable development.

Fortunately, this year we are pleased to have Prof. Dr. Masanori Sugimoto (Hokkaido
University, Japan), Prof. Dr. Chu Kiong Loo (University of Malaya, Malaysia), Prof. Dr. Basabi
Chakraborty (lwate Prefectural University, Japan), Assoc. Prof. Dr. Sri Suning Kusumawardani
(Gadjah Mada University, Indonesia), Assoc. Prof. Dr. Marco Anisetti (Universita degli Studi di
Milano, Italy) as the keynote speakers, and have Dr. Syukron Abu Ishaq Alfarozi (Gadjah Mada
University, Indonesia), a young researcher, as the invited speaker.

All the members of the local organizing committee from IEEE CIS Thailand Chapter and
King Mongkut's Institute of Technology Ladkrabang, and co-organizing committee from Gadjah
Mada University would like to wish you a superb conference experience.

Lastly, we would like to thank our advisory board for supporting and guiding
working teams, all committee members for working hard, and all participants for submitting their
high-quality works to join the conference.

Sincerely,
Kuntpong Woraratpanya
General Chair of ICITEE 2021
Vice Chair of IEEE CIS Thailand Chapter (2020-2021)
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Message from
General Co-Chair

I would like to congratulate IEEE CIS Thailand Chapter

and Faculty of Information Technology, King Mongkut's

Institute of Technology Ladkrabang (KMITL), for organizing
the 13th International Conference on Information Technology
and Electrical Engineering (ICITEE 2021) scheduled for
October 14-15, 2021, in Thailand.

On behalf of the Department of Electrical and Information
Engineering, Universitas Gadjah Mada co-organizing committee, | am
delighted to welcome all the experts and academics from around the world to ICITEE 2021.

The COVID-19 pandemic is still hitting around the world. The pandemic has forced us
into a world only made possible through technology. While we regret that the COVID pandemic
prevented us from holding the conference in Thailand, we are excited about the opportunities
of holding an innovative virtual conference.

The conference will stimulate scientists worldwide to present innovative and culturally
significant research in related areas. | sincerely hope that this conference will deliberate and
discuss all the different facets of this exciting topic and come up with recommendations that

Sincerely,
Adhistya Erna Permanasari
Universitas Gadjah Mada
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Message from
Technical Program Chair

Welcome to ICITEE 2021, the 13th International
Conference on Information Technology and Electrical
Engineering. | am excited to be writing my first ICITEE
welcome message as Technical Program Committee (TPC)
Chairs of ICITEE 2021 Along with the Co-TPC Chair,
Asst. Prof. Dr. Kanokwan Atchariyachanvanich - we would like
to thank the Track Chairs, Asst. Prof. Dr. Sirion Vittayakorn,
Asst. Prof. Dr. Bundit Thanasopon, Asst. Prof. Dr. Lapas
Pradittasnee, Assoc. Prof. Dr. Vuttipon Tarateeraseth, and
Asst. Prof. Dr. Itthisek Nilkhamhang, who have worked day and night to ensure a smooth delivery
of the review process. Our thanks extend to the dedicated TPC members and all the reviewers
who have delivered nearly 300 quality reviews within shortest time. It is thanks to the efforts
of our community that we had delivered high quality reviews and the review results meeting
the official deadlines.

We also want to extend sincere thanks to the authors of all submitted papers. We are
pleased that you consider ICITEE to be a major conference and worthy of your time as an author
and attendee. If you are attending this year, do enjoy the high quality presentations and do not
forget to network! We are looking forward to an exciting conference with many stimulating
discussions over keynotes, panels, and technical sessions.

The peer-review process and final paper selection is now complete! In this ICITEE, we received
103 paper submissions from several countries, out of which 45 papers were accepted for
publication. The Technical Program Committee (TPC) had to make difficult decisions since many
papers were of very high quality.

The resulting technical program represents a wide variety of topics organized into eleven oral
presentation sessions over two days. The program also includes a special session from the 11th
Joint Symposium on Computational Intelligence organized (JSCI11) organized by IEEE CIS Thailand
Chapter. We hope that you will enjoy the entire program of ICITEE 2021.

Sincerely,
Teerapong Leelanupab
Technical Program Chair



2021 13" International Conference on Information Technology and Electrical Engineering (ICITEE) 5

Committees

International Advisory Committee

Chu Kiong Loo, University of Malaya, Malaysia
Hanung Adi Nugroho, Universitas Gadjah Mada,
Indonesia

Jonathan H. Chan, IEEE Computational
Intelligence Society Thailand Chapter

Kirapat Jiamset, |IEEE Thailand Section

Lukito Edi Nugroho, Universitas Gadjah Mada,
Indonesia

Masanori Sugimoto, Hokkaido University, Japan
Ruttikorn Varakulsiripunth, Thai-Nichi Institute
of Technology, Thailand

Sarjiya, Universitas Gadjah Mada, Indonesia
Siridech Boonsang, King Mongkut's Institute of
Technology Ladkrabang, Thailand

Tumiran, Universitas Gadjah Mada, Indonesia

General Chair
Kuntpong Woraratpanya, King Mongkut's
Institute of Technology Ladkrabang, Thailand

General Co-Chair

Adhistya Erna Permanasari, Universitas Gadjah
Mada, Indonesia

Organizing Committee

Adhistya Erna Permanasari, Universitas Gadjah
Mada, Indonesia

Chayanon Sub-r-pa, King Mongkut's Institute
of Technology Ladkrabang, Thailand

Dyonisius Dony Ariananda, Universitas Gadjah
Mada, Indonesia

Indriana Hidayah, UGM, Indonesia

Lesnanto Multa Putranto, Universitas Gadjah
Mada, Indonesia

Kamol Wasapinyokul, King Mongkut's Institute
of Technology Ladkrabang, Thailand

Kitsuchart Pasupa, King Mongkut's Institute of
Technology Ladkrabang, Thailand

Kuntpong Woraratpanya, King Mongkut's
Institute of Technology Ladkrabang, Thailand
Pattanapong Chantamit-O-Pas, King Mongkut's
Institute of Technology Ladkrabang, Thailand
Praphan Pavarangkoon, King Mongkut's
Institute of Technology Ladkrabang, Thailand
Roni Irnawan, Universitas Gadjah Mada,
Indonesia

Samart Moodleah, King Mongkut's Institute of
Technology Ladkrabang, Thailand

Sigit Basuki Wibowo, Universitas Gadjah Mada,
Indonesia

Sirasit Lochanachit, King Mongkut's Institute of
Technology Ladkrabang, Thailand

Teerapong Leelanupab, King Mongkut's
Institute of Technology Ladkrabang, Thailand

Technical Program Chair
Teerapong Leelanupab, King Mongkut's
Institute of Technology, Ladkrabang, Thailand

Technical Program Committee
Ahmad Nasikun, Universitas Gadjah Mada,

Indonesia

Anan Phonphoem, Kasetsart University,
Thailand

Anggun Isnawati, Institut Teknologi Telkom
Purwokerto, Indonesia

Annop Monsakul, Panyapiwat Institute of
Management, Thailand

Anuntachai Anuntapat, King Mongkut's
Institute of Technology Ladkrabang, Thailand
Aphirak Jansang, Kasetsart University,
Thailand

Bundit Thanasopon, King Mongkut's Institute
of Technology Ladkrabang, Thailand

Chantri Polprasert, Srinakharinwirot University,
Thailand

Charan Sanrach, King Mongkut's University of
Technology North Bangkok, Thailand
Chawan Manaspon, Chiang Mai
Thailand

Chayanon Sub-r-pa, King Mongkut's Institute
of Technology Ladkrabang, Thailand

Dani Adhipta, Universitas Gadjah Mada,
Indonesia

David Banjerdpongchai, Chulalongkorn
University, Thailand

Dhomas Hatta Fudholi, Universitas Islam
Indonesia, Indonesia

Dome Lohpetch, King Mongkut's University of
Technology North Bangkok, Thailand

Engkarat Techapanurak, Tohoku University,
Japan

Esa Prakasa, Indonesian Institute of Sciences,
Indonesia
Gwanggil Jeon,
South Korea
Herwig Unger, FernUniversitat in Hagen,
Germany

University,

Incheon National University,



6 2021 13" International Conference on Information Technology and Electrical Engineering (ICITEE)

Hutchatai
Thailand
Issarapong Khuankrue, King Mongkut's
University of Technology Thonburi, Thailand
Iwan Setyawan, Satya Wacana Christian
University, Indonesia
Jitkomut Songsiri,
Thailand

Jonathan Chan, King Mongkut's University of
Technology Thonburi, Thailand

Kanjanapan Sukvichai, Kasetsart University,
Thailand

Kanokwan Atchariyachanvanich, King
Mongkut's Institute of Technology Ladkrabang,
Thailand

Kazuki Kobayashi, Shinshu University, Japan
Khanit Matra, Srinakharinwirot University,
Thailand

Khukrit Osathanunkul, Payap University,
Thailand

Kitsuchart Pasupa, King Mongkut's Institute of
Technology Ladkrabang, Thailand

Kittipong Ekkachai, National Electronics and
Computer Technology Center, Thailand

Korawit Prutsachainimmit, Prince of Songkla
University, Thailand

Kulwadee Somboonviwat, Kasetsart University,
Thailand

Kuntpong Woraratpanya, King Mongkut's
Institute of Technology Ladkrabang, Thailand
Lapas Pradittasnee, King Mongkut's Institute of
Technology Ladkrabang, Thailand

Maleerat Maliyaem, King Mongkut's University
of Technology North Bangkok, Thailand
Monlica Wattana, Khon Kaen University,
Thailand

Nagul Cooharojananone, Chulalongkorn
University, Thailand

Napasool Wongvanich, King Mongkut's Institute
of Technology Ladkrabang, Thailand

Narit Hnoohom, Mahidol University, Thailand
Nipon Parinyavuttichai, King Mongkut's
Institute of Technology Ladkrabang, Thailand
Nont Kanungsukkasem, King Mongkut's
Institute of Technology Ladkrabang, Thailand
Nopporn Chotikakamthorn, King Mongkut's
Institute of Technology Ladkrabang, Thailand
Olarik Surinta, Mahasarakham University,
Thailand

Pakpoom Patompak, Panyapiwat Institute of
Management, Thailand

Chanlekha, Kasetsart University,

Chulalongkorn University,

Panwit Tuwanut, King Mongkut's Institute of
Technology Ladkrabang, Thailand

Pattanapong Chantamit-O-Pas, King Mongkut's
Institute of Technology Ladkrabang, Thailand
Peerayot Sanposh, Kasetsart University,
Thailand

Phayung Meesad, King Mongkut's University of
Technology North Bangkok, Thailand

Piyoros Tungthamthiti, Botnoi Consulting,
Thailand

Pongpisit Wuttidittachotti, King Mongkut's
University of Technology North Bangkok,
Thailand

Pongsarun Boonyopakorn, King Mongkut's
University of Technology North Bangkok,
Thailand

Ponrudee Netisopakul, King Mongkut's Institute
of Technology Ladkrabang, Thailand

Pornavalai Chotipat, King Mongkut's Institute
of Technology Ladkrabang, Thailand

Pornsuree Jamsri, King Mongkut's Institute of
Technology Ladkrabang, Thailand

Pracha Khamphakdi, Ubon Ratchathani
University, Thailand

Pramuk Boonsieng, Thai-Nichi
Technology, Thailand

Praphan Pavarangkoon, King Mongkut’s
Institute of Technology Ladkrabang, Thailand
Pudsadee Boonrawd, King Mongkut's University
of Technology North Bangkok, Thailand
Punitha Swamy, Dayananda Sagar University,
India

Rudy Hartanto, Universitas Gadjah Mada,
Indonesia

Saiyan Saiyod, Khon Kaen University, Thailand
Salil Boonbrahm, Walailak University, Thailand
Samart Moodleah, King Mongkut's Institute of
Technology Ladkrabang, Thailand

Sansanee Auephanwiriyakul, Chiang Mai
University, Thailand

Sanya Khruahong, Naresuan University,
Thailand

Saranya Saetang, Kasetsart University, Thailand
Sarawan Wongsa, King Mongkut's University of
Technology Thonburi, Thailand

Sarayoot Tanessakulwattana, King Mongkut's
University of Technology North Bangkok,
Thailand

Satit Mangkalajan, King Mongkut's University
of Technology North Bangkok, Thailand

Silada Intarasothonchun, Khon Kaen University,
Thailand

Institute of



2021 13" International Conference on Information Technology and Electrical Engineering (ICITEE) 7

Singha Chaveesuk, King Mongkut's Institute of
Technology Ladkrabang, Thailand

Sirasit Lochanachit, King Mongkut's Institute of
Technology Ladkrabang, Thailand

Sirion Vittayakorn, King Mongkut's Institute of
Technology Ladkrabang, Thailand

Siriwan Chaisurayakarn, Kasetsart University,
Thailand

Somkiat Wangsiripitak, King Mongkut's
Institute of Technology Ladkrabang, Thailand
Soradech Krootjohn, King Mongkut's University
of Technology North Bangkok, Thailand
Sriudon Saeung, Chandrakasem Rajabhat
University, Thailand

Sudchai Boonto, King Mongkut's University of
Technology Thonburi, Thailand

Sumet Prabhavat, King Mongkut's Institute of
Technology Ladkrabang, Thailand

Sunantha Sodsee, King Mongkut's University of
Technology North Bangkok, Thailand

Supakit Nootyaskool, King Mongkut's Institute
of Technology Ladkrabang, Thailand
Supannada Chotipant, King Mongkut's Institute
of Technology Ladkrabang, Thailand

Supaporn Chairungsee, Walailak University,
Thailand

Supawan Tasanaprasert, King Mongkut's
Institute of Technology Ladkrabang, Thailand
Supot Nitsuwat, King Mongkut’'s University of
Technology North Bangkok, Thailand

Syukron Abu Ishaq Alfarozi, Universitas Gadjah
Mada, Indonesia

Teerapong Leelanupab, King Mongkut's
Institute of Technology Ladkrabang, Thailand
Teerawat Kamnardsiri, Chiang Mai University,
Thailand

Thitiporn Lertrusdachakul, Thai-Nichi Institute
of Technology, Thailand

Thongchai Kaewkiriya, Panyapiwat Institute of
Management, Thailand

Toshiaki Kondo, Sirindhorn International
Institute of Technology, Thailand

Ungsumalee Suttapakti, Burapha University,
Thailand

Vataya Chunwijitra, National Electronics and
Computer Technology Center, Thailand
Vuttipon Tarateeraseth, Srinakharinwirot
University, Thailand

Warsun Najib, Universitas Gadjah Mada,
Indonesia

Watchareewan Jitsakul, King Mongkut's
University of Technology North Bangkok,
Thailand

Weenawadee Muangon, Silpakorn University,
Thailand

Wisontheera Mettanont, King Mongkut's
University of Technology North Bangkok,
Thailand

Yajima Kuniaki, National Institute of
Technology, Sendai College, Japan
Yoshimitsu Kuroki, National Institute of
Technology, Kurume College, Japan



18 2021 13" International Conference on Information Technology and Electrical Engineering (ICITEE)

Conference Sessions

Paper Session Schedule

Algorithm Using Netflow and Elasticsearch

Title Paper ID Session | Page
3IF)VAE—ERSG: BfD Variational Autoencoder for Extremely Rare 1570757910 1G4 21
Signal Generation
A Game Development to Promote Computational Thinking 1570739691 ITS5 27
A Low-C lexity EMS Algorithm With D ic M
ow _ omplexity _ gorithm Wi ynamic Message 1570745486 N 33
Truncation for Non-Binary LDPC Codes
A Machine L ing M ion Meth ideri
achine Learning Model Selection Met oleogy Considering 1570757626 SIG2 38
Tradeoffs Between Accuracy and Interpretability
A Sentiment Classification From Review Corpus Using Linked T2 &
. . 1570738742 44
Open Data and Sentiment Lexicon SIGI
An A ) . . ) -
n / nalySIS.of Crisis C'ommun.lcatwn by Major Hotels m' 1570744331 T4 49
Thailand Using Dark Sites During the COVID-19 Pandemic
An Evaluation of Transfer Learning With CheXNet on Lung
Opacity Detection in COVID-19 and Pneumonia Chest 1570758245 | JSCIMT #1| 55
Radiographs
Analysis of Retinal N Fiber L for Classificati f
nalysis of Retinal Nerve Fiber Layer for Classification o 1570742691 SIG3 61
Glaucoma
Artificial B f i -Sti Tank
rti c1al. ee Colony Control of Continuous-Stirred Tan 1570745432 S 67
Reactor in Two Stable Steady-States
Aut tic Detecti dR iti f Thai Vehicle Li
utomatic Detection and Recognition o ai Vehicle License 1570760252 | Jscm #1173
Plate From CCTV Images
ility A f the XGS-PON ical N k
Capal_:nllt)./ ssesmer.wt o] t e XGS-PON Optical Networ 1570738472 CN2 77
Termination for Residential Customer
Competencies Measurement Framework Using Course Scoring
1570739013 ITS 83
Sheet (CSS) and Course Competencies Score (CCS)
Desi d Impl tati f T t d pH Monitori
e51gn. an. mplementation o empera ure an p. onitoring 1570758045 cso a9
Tools in Fish Pond Based on Arduino and Processing
Design of Gamification for Anatomy Learning Media 1570758738 ITS 95
Designed Ob f Dual-Polar Batt Model for Fault
e51gn_e server of Dual-Polar Battery Model for Fau 1570760089 S 100
Detection of Voltage Sensor
D L t of Aut tic Plant Fact Control Syst With
evelopmen .o . u c.amallc ant Factory Control Systems Wi 1570753090 <IG2 106
Al-Based Artificial Lighting
Distance Estimation Between Wireless Sensor Nodes Using
RSSI and CSI With Bounded-Error Estimation and Theory of 1570739354 CN2 m
Evidence for a Landslide Monitoring System
DoS Detection Syst Based D ic Thresholdi
oS Detection System Based on Dynamic Thresholding 570759993 CN3 17




2021 13" International Conference on Information Technology and Electrical Engineering (ICITEE)

Paper Session Schedule

19

Title Paper ID Session | Page
Effects o_f the Rotor Cor?ﬁgurahon and the Airfoil Shape on 570745752 PW 3
the Darrieus Wind Turbine Performance
Elastic Optical Network for Fragmented Bandwidth 1570745118 N 129
Allocation With Limited Slicers
Engrgy Optimal Path F.ln_dlng_ for Garb_age Collection Robot 1570739491 T3 133
Using Ant Colony Optimization Algorithm
Enhancement Multi-Class Facial Emotion Detection With
1570757946 | JSCIN #2 139
Emo-Vggnet
Enha_mcement of Amme_ Imaging Enlargement Using 1570759732 | Jscim #2 145
Modified Super-Resolution CNN
Evaluation of Machine Learning Approaches for Resource
. _ 1570746002 SIG2 151
Constrained lloT Devices
Evaluation of Reactive Power Control for High PV
. . 1570739777 PW 157

Penetration on Low-Voltage Distribution Network
Experimental Validation and Performance Analysis for
Simultaneous Illumination and Communication System of 1570736052 CN2 163
Indoor Commercial White-LED Lamps
Fusion Approaches of Heterogeneous Multichannel CNN
and LSTM Models for Human Activity Recognition Using 1570739124 SIG4 167
Wearable Sensors
loT Based Parking Guidance Using WKNN Algorithm 1570743929 IT3 173
K d-Text Graph R tation for Short Text IT2 &

eyw?r .ex raph Representation for Short Tex 1570757360 178
Classification SIG1
LSTM fi f Ch Esti i f Lithi P

S or State of Charge Estimation of Lithium Polymer 1570718756 csi 184
Battery on Jetson Nano
Modified F D ter-Shafer Th for Decisi

0.1 ed Fuzzy Dempster-Shafer Theory for Decision 1570738765 SIGS 190
Fusion

D i Avoi B D

Obstacle gtectlon .and voidance Based on 3 1570739766 csi 195
Stereoscopic Technique for Autonomous Drone
Ph(_)togréphy Supporting System for Distance Learning in 1570758133 T 501
University
Pig Carcass Assessment on Image Segmentation 1570757532 SIG3 205
Points Using Localized Distance for Contour Generation 1570739091 T3 51
From Point Cloud for 3D Printing
Quality of Service Performance Analysis for XGS-PON 570752774 CN3 >17

Deployment in Indonesia




20 2021 13" International Conference on Information Technology and Electrical Engineering (ICITEE)

Paper Session Schedule

Title Paper ID Session Page
Rand Projecti S R tation Based
an gm .I’O]eC ion on parsel _epresen ation Base 1570739605 SIG4 93
Classification for Face Recognition
Relative Velocity Model to Locate Traffic Accident With
ea? ive Velocity Model to Locate Traffic Accident Wi 1570727699 SIGS 299
Aerial Cameras and YOLOv4
Rf)bust B.eamforml.ng Based on Steering Vector Estimation 1570752211 SIGS 35
via Iterative Algorithm
S tial C ive R -Azimuth Estimation i
equen _1a ompress.lve ange-Azimu stimation in 1570758212 CN3 540
Radar Signal Processing
The Discovery of MicroRNA-Phytochemicals Interaction
of Diseases Caused by Viruses Using Ensemble Data 1570752369 SIG3 247
Mining Techniques
The Effect of Partial Fine Tuni AlexNet for Ski
e_ ect o _ ar 1{;1 ine Tuning on AlexNet for Skin 570757604 <163 -3
Lesions Classification
The Importance of Generation Transferring: A Satisfaction
Comparison of Generation Z Undergraduate Students 1570758029 ITS 259
Towards Traditional and League Learning Methods
0 : —
ser Experl_ence A_spe§t Asses.sment Meth(?d for Digital 1570755473 T4 263
Wallet Mobile Application: A Literature Review
Virtual Simulation for Detecti f G Mold With
irtual Simulation for Detection of Gray Mo i 1570758023 T 269

Biosensor Technology in Greenhouse




2021 13th International Conference on Information Technology and Electrical Engineering (ICITEE), Online Virtual Conference

Competencies Measurement Framework
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Abstract— Academic performance is an essential focus in
Higher Education. Outcome-Based Education (OBE) is recently
used to measure the competencies achievements of the students
in courses. In OBE, the curriculum is designed to measure
students’ competency achievement in each course. For this
reason, it is necessary to measure course competencies
achievement to provide information on whether the course
learning outcome has already been fulfilled or not. This study
aims to offer course competencies measurement framework and
formulas using Course Scoring Sheet (CSS) at the course level.

Keywords—competencies  measurement,  outcome-based

education, scoring, higher education

I. INTRODUCTION

Academic performance is an essential focus in Higher
Education. Outcome-Based Education (OBE), or what is also
called an achievement-based curriculum, is an educational
concept that emphasizes the abilities or competencies of
students at the end of the learning process [1]. After students'
competence is determined, the curriculum which contains the
material and assessment standards is set. Currently, the
educational paradigm in tertiary institutions is starting to use
OBE, where curriculum designs are made by focusing on
measuring students' competencies, not on the total credits
taken by students [1]. Before OBE implementation in higher
education institutions, the indicator used to measure student
performance in the academic field was only the achievement
index, which is calculated from the value of the courses that
students have taken. Still, the achievement index is
insufficient to measure student performance comprehensively
because it does not reflect the specific competence of
graduates. In this case, other indicators are needed as a
compliment, which can measure graduate competencies in the
Study Program.

Besides academic achievement and competence, the
persistence factor also needs to be considered by universities.
For this reason, efforts to monitor and evaluate student
performance are necessary. By monitoring and assessing
student performance regularly, the Study Program can find out
student achievement and student competencies towards
predetermined graduate competencies. It can make the right
decisions to improve student performance.

Several previous studies have produced a competency
measurement scheme within the OBE framework with
conducted curriculum mapping [2]-[5]. There is also previous
research using performance indicators based on three learning
domains according to Bloom theory [6], and visual analytics

978-1-6654-4305-0/21/$31.00 ©2021 IEEE
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to aid decision-making at Study Program level [7]. However,
these studies did not include course competencies scoring
steps and formulas to measure attainment of competence at the
Study Program level.

This research proposes a competencies measurement
framework and formulas using Course Scoring Sheet (CSS)
and Course Competencies Score (CCS) to measure
competencies achievement in a course based on Student
Outcome-Learning Outcome (SO-LO) matrix. This
framework can be used to measure the course competencies
performance, whether it “fulfill” or “need improvement” by
the Program Study.

II. PREVIOUS WORKS

Research of student competency has been carried out. The
student performance measurement system in the form of
competency-based Outcome-Based Education (OBE) is
highly recommended because it can measure student
performance more thoroughly [8]-[11]. Akir (2012)
compared the impact of OBE-based educational structures and
assisted technology-based education on student academic
performance compared to conventional teaching-learning
approaches [12]. Hammami (2020) has examined the
effectiveness and efficiency of courses that implement an
OBE-based assessment system [9]. Soh (2010), Ramchandra
(2014), Arafeh (2015), Malagi (2016) have also established a
learning outcomes measurement scheme within the OBE
framework by mapping curriculum and have produced a
competency measurement scheme [2]-[5]. Aziz (2005)
created an outcome-based engineering education model in
Malaysia [13], while Hussain (2016) adds performance
indicators that are formed based on three learning domains
according to Bloom's theory [6]. Lumius (2020) adds visual
analytics to help decision-making at the Study Program level
[7]. However, these studies did not include course
competencies scoring steps and formulas to determine the
level of competency attainment.

Previous researchers also have divided measurement
competencies used in Study Programs into several domains.
Easa (2013) has implemented a competency measurement
model by dividing the stages of the assessment process into
various steps based on the curriculum matrix that has been
compiled [14]. Joyner (2016) also does not use the
contribution level to the resulting matrix [15]. These two
studies do not use the contribution level in the resulting matrix
to measure the level of achievement, even though this
contribution level is needed to ensure that the assessment
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scheme is appropriate [14], [15]. Basir (2019) measures
competence on project subjects (capstones) by dividing
competencies in a CO-PO matrix which is divided into several
domains [16]. This study also does not use the level of
contribution to the resulting matrix to measure the level of
achievement. Bhuyan (2020) has also conducted research to
evaluate OBE-based programming courses. This research
produces a performance level or level of proficiency divided
into six scales, namely excellent, very good, satisfactory,
developing, and unsatisfactory, but the resulting mapping
matrix also does not use the contribution level [17].

After that, Khan (2016) has also implemented a successful
model of education programs related to competency
measurement for ABET international accreditation in the
Civil Engineering Study Program and also created a SO
mapping matrix for the Educational Objective (PEO) Program
[18]. In this study, five levels of contribution were used, where
level 5 stated the strongest contribution and level 1 specified
the weakest contribution, but these five levels are considered
too complex/complicated based on the results of the initial
needs analysis of teaching lecturers. Rajak (2018) has also
conducted research to measure student competence, made a
mapping matrix of PEO to PO, and then reduced it to CO [19].
Each question in the assessment is linked to the CO to measure
each PO's achievement and then a survey of alumni, graduate
users, curriculum teams, and exit surveys [19]. This study has
used the achievement contribution level using three scales,
namely low, medium, and strong, but did not report the results
of measuring PO achievement in detail for each question for
each student participating in the course.

III. RESEARCH LIMITATION

This research case studies use 16 selected mandatory
subjects/courses as samples in current curriculum data of three
programs at the University of Surabaya: Informatics
Engineering, Information Systems, and Multimedia. These
courses were selected as they represent the core knowledge
areas in each program. This research provides the general
representation of competencies measurement at the course
level, and the subjectivity of the lecturers will be excluded.

IV. RESEARCH METHODOLOGY

The following will discuss the research methodology and
the stages carried out in this study.

A. Curriculum Standards Gathering

To formulate the standardized Student Outcome of the
Study Program, the Outcome-Based International
Accreditation Standards for Engineering (IABEE),
Indonesian Government Standards, and University Standards
data will be considered.

B. Advisory Board

Universities' stakeholder feedback is mandatory for
curriculum improvement to provide input to the current and
future needs. Curriculum feedback is collected from the
advisory board members, consisting of employers, alumni,
and lecturers.

C. Focus Group Discussion

Focus group discussion will be performed to formulate
the Student Outcome (SO) or Programme Educational
Outcome (PEO) according to the standards and stakeholder

feedback. This group consists of the university management
level (university vice academic president, head of the
curriculum department, and faculties members). The result
from this focus group discussion is the student competencies
measurement framework based on OBE. The framework will
be used to measure the Student Outcome (SO) and Learning
Outcome (LO) of the program.

V. RESULT AND DISCUSSION

This section will discuss the framework for assessing
student performance based on Outcome-Based Education
(OBE), including the results of the competency mapping of
study programs against competency standards set by the
government, the framework for assessing course academic
performance. The course competencies measurement
framework can be shown in Fig. 1.

Aligning Course LO to SO

7

Established Assessment Plan
+ Setassessment type & weight

+  Aligning assessment item to LO

+ Setmax score of assessment item

7

Creating Course Scoring Sheet

v

Filling Assessment Result Score

v

Calculating Assessment Total Score

v

Calculating Course Competencies Score (CCS)

s >=
Acceptance

Need Treatment by
the Management

Improvement C: Fulfill

Criteria?

Fig. 1. Course Competencies Measurement Framework

A. Aligning Course LO to SO

In this step, Learning Outcome (LO) will be derived from
Student Outcome (SO), resulting in a SO-LO matrix. Each
SO must be fulfilled by one or more LO and vise versa using
contribution weight three scales (low, medium, high)
depending on the SO level of contribution. This matrix also
defines the level of importance of the course competencies.
Darker colors represent the higher contribution. The weight
of competency of each course shows the importance level in
achieving the competency. In this research, we only include
compulsory or mandatory courses (subjects), which means
elective subjects are not included in our model because the
courses can vary for each specialization program taken by a
student. An example of a complete SO-LO matrix can be seen
in Fig. 2. In this step, a performance indicator — called Course
Competencies Score (CCS) — and its acceptance criteria will
also be established.
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STUDENT OUTCOME MAPPING (TEMPLATE)

1 Low

2  Medium
3 High

LEVEL OF CONTRIBUTION :

STUDENT OUTCOME (SO)

NO| COURSE

HARD SKILLS

‘ Weight (%) :‘ X%

SOFTSKILLS | weight (%) x%

50-5

[ S0-6 50-8 50-9 [ so-10

1 COURSE-1

2 COURSE-2

3 COURSE-3

a COURSE-4

5 COURSE-5

6 COURSE-6

7 COURSE-7

8 COURSE-8

9 COURSE-9

10 | COURSE-10

11 | COURSE-11

12 | COURSE-12

13 | COURSE-13

14 | COURSE-14

Fig. 2. SO-LO Matrix Example

Course with CCS value above the acceptance criteria will
be considered “fulfill” while others are considered “need
treatment” which must be explicitly treated by the
management to fulfill the course competencies. Acceptance
criteria, in this case, is set to 55%, so all courses with
CCS<55% will be considered as “need treatment”.

B. Establish Assessment Plan

In this step, the course assessment plan will be established
by the lecturer. Course assessment type (e.g., tests, quizzes,
assignments, projects, etc.) will be set with appropriate
weight (0-100%), while the total weight of all assessments in
a course must be 100%.

An assessment item will then be created based on the
course assessment plan. All assessment items should be used
to measure the appropriate SO in the SO-LO matrix. Each

COURSE SCORING SHEET TEMPLATE

COURSE CODE: C-01
COURSE NAME : Course-1

CREDIT: x
SEMESTER: x

LEARNING ‘ LO-1 ‘Laammg Outcome 1 - supporting SO-1 (x%), SO-2 (x%), SO-3 (x%) ‘

OUTCOME (LO) : ‘ LO-2 ‘Leammg Qutcome 2 - supporting SO-1 (x%), 50-2 (x%)

question of the assessment item must correspond to one or
more LO(s) with a specific maximum score. The full score is
set according to the level of contribution in the SO-LO matrix
and the level of knowledge using Bloom’s taxonomy. LO
with a higher level of contribution and level of knowledge
will lead to a higher maximum score. For quality control,
each assessment item needs to be verified by the
management.

C. Creating Course Scoring Sheet

Course Scoring Sheet (CSS) template is generated in this
step. In the CSS, all assessments in a course must be included
and weighted based on the course assessment plan. The CSS
template example is shown in Fig. 3.

‘ $0: Student Outcome

LO: Learning Outcome

Mid-Term Mark =x% Assessment1

150 : Lesson Student Outcome (SO achievement by specific course lesson/topic)

ASSESSMENT TS : Total Score for each assessment

Final-Term Mark = x% Assessment2

WEIGHT (%) : ALSO : Assessment score of LSO
CCS: Course Competencies Score

Final Mark = x% Mid-Term Mark + x% Final-Term Mark

MIDTERM

FINALTERM

TERM % % % STUDENT OUTCOME achieved by this course
(cso)
ASSESSMENT ASSESSMENT 1 ASSESSMENT 2
WEIGHT (%) x% x% Result
T ITEMS 1 2 1 2 ccs (Fullfillf
NO
LEARNING OUTCOME (LO) 101 02 Lo-1 102 need
ALSO-1 | ALSO-2 ALSO-1 | ALSO-2 €S0-1 Cs0-2 €503 treatment)
150-1 | 150-2 | 150-3 |SCORE( 150-1 [ 150-2 [SCORE| TSA-1 150-1 | 150-2 | L50-3 [SCORE| 150-1 | L50-2 [SCORE| TSA-2
1 2 2
STUDENT OUTCOME (50) W% | % | x% W% | W% % | x% W% | x%
MAX | MAX | MAX MAX | MAX MAX MAX MAX | MAX | MAX MAX | MAX MAX MAX
MAX POINT MAX MAX [ MAX MAX 0 MAX % MAX % MAX % 0 0

1|STUDENT 1

2|STUDENT 2

3|STUDENT 3
2|sTUDENT 4

s|sTunenT 5

6|STUDENT &
7|sTuDENT 7

8|sTuDENT 8

9|STUDENT 8
10[STUDENT 10

Fig. 3. CSS Template Example
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TABLE L.  ASSESSMENT PLAN EXAMPLE
Weight Assessment Items SO Measurement
No Assessment Mid-Term Final M.
Mark Mark No Sa‘)‘fe LO LSO LSOW
40% 60%
1 Mid-Term 100% 40% 1 25 LO-1 LSO-1 50%
Test LSO-2 50%
2 25 LO-1 LSO-1 50%
LSO-2 50%
3 40 LO-2 LSO-1 100%
- 0,
LO-1 LSO-1 25%
4 10 LSO-2 25%
LO-2 LSO-1 50%
2 Class 20% 12% 1 100 LO-1 LSO-1 25%
Assignment : LSO-2 25%
LO-2 LSO-1 50%
3 Final-Term 80% 48% 1-5 50 LO-1 LSO-1 50%
Test LSO-2 50%
6-10 50 LO-2 LSO-1 100%

D. Filling Assessment Result Score

After the CSS template has been generated, the lecturer
will fill the template with the student score result for each
assessment item.

E. Calculating Assessment Total Score

After each assessment has been conducted, the score for
each student in the course will be inputted in the CSS, and the
total score (TS) will be calculated using this formula:

TS =Y, scorei (1)
where:
m = number of item in each assessment
score = item score achieved by the student in each
assessment item.

F. Calculating Course Competencies Score (CCS)

For example, we use three assessments in the assessment
plan, consists of Mid-Term Test, Class Assignment, and
Final-Term Test. Mid-Term Mark consists of 100% Mid-
Term Test score, while Final-Term Mark is calculated from
20% Class Assignment + 80% Final-Term Test. The course
Final Mark is derived from 40% Mid-Term Mark + 60%
Final-Term Mark. Each assessment consists of many items
linked with the corresponding LO, then mapped to the
suitable SO with a specific weight — called Lesson Student
Outcome (LSO). This example can be seen in Table I. LSO
is calculated by formula 2.

LSO = score x LSOW 2)
where:
score = item score achieved by the student in each item
LSOW = Lesson Student Outcome Weight (assessment
item weight, in %).
The next step is to formulate ALSO (Assessment score of
Lesson Student Outcome), using this formula:

ALSO = 271:1 LSOj 3)
where:
m = number of item in each assessment

LSO = Lesson Student Outcome.

Then we use formula 3 to formulate Course Student
Outcome Score (CSO). CSO is total score for each SO
corresponds to the LO(s) in a course (achievement of SO
supported by a course) using this formula:

CSO =Y 3-1ALSOk x AW x TW @)

where:

n = number of assessment in a course

ALSO = Assessment score of Lesson Student Outcome

AW = Assessment Weight for each term (mid/final
term/etc., in %)

TW = term weight in a course (in %). If a course does not
divided into any term then set the TW value to 100%.

Then CSO in formula 4 is used to calculate Course
Competencies Score (CCS) as follows:

Zf;:l CS0q x CSOW
100

CCS = (5)

where:

p = number of SO supported by a course

CSO = Course Student Outcome

CSOW = CSO Weight (weight for each SO supported by
a course (in %).

G. Checking the CCS Based on Acceptance Criteria

In this step, CCS will be checked according to the
acceptance criteria. Courses with CCS >= 55% will be
considered “fulfill”, while courses with CSS < 55% are
considered “need treatment”, which needs specific treatment
by the management.

The final step is to determine whether a student is
considered “fulfill” or “need treatment” according to the CCS
value and acceptance criteria using formula 6. 55% is used
for acceptance criteria based on international accreditation
standards. CCS above 55% will be considered as “fulfill”,
while others will be considered as “need treatment” (see
formula 6).
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fulfill, CCS = 55%

result = {need treatment, CCS < 55%

(6)

For easier reading and to provide a better overview, the
CSS results is shown in chart format in Fig. 4, showing the
percentage of "fulfill" vs. "need treatment" students in the
course. The university management can use this chart to
monitor the competencies achievement in each course in the
curriculum.

The detail calculation example of TS, LSO, ALSO, CSO,
CCS, and recommendation results can be seen in Fig. 5.
Students with CCS results < 55% are labeled as “need
treatment”, while others are labeled as “fulfill”. For example,
CCS of Student 5 = 56.04%, so the recommendation result is
"fulfill" because the CCS value is above the acceptance
criteria (55%). At the same time, Student 17 is labeled as
"need treatment” because the CCS value is 47.28% (below
the acceptance criteria).

COMPETENCIES ACHIEVEMENT
Course: Object Oriented Programming
(1604Z000)

ﬂ S

e’

FULLFILL

Fig. 4. CSS Monitoring Chart

=m NEED TREATMENT

This scheme has already tested on 10 respondents
consisting of 10 courses coordinators who manage 16
subjects opened in three programs: Informatics Engineering,
Information Systems, and Multimedia at the University of
Surabaya. This scheme has also been validated in a focus
group discussion (FGD) forum consisting of five members:
university vice president, director of the curriculum and
teaching department, dean, vice dean, and OBE practitioner.
The scheme can provide the measurement results for all SO
correspond to the subjects for each enrolled student. Still, the
framework can not measure the real achievement for the
student who does not complete any assessments in the course
due to absence, plagiarism, or other reasons.

VI. CONCLUSION AND FUTURE WORKS

In this research, the competencies measurement
framework has been obtained using CSS, and the
recommendation result can be provided for the management.
Since the CSS scheme can not measure the real achievement
for the student who does not complete any assessments in the
course, additional information for these cases is required in
the management report. However, this framework works at
the course level only, does not comply with all courses taken
by the student, so we can not figure out the student
competencies comprehensively. This framework also can not
measure the competency of students who do not complete any
course assessments due to absence, plagiarism, or other
reasons because we do not include non-academic factors in
our model. In further research, we will continue with a broader
level with all courses taken by the student to obtain the
complete student competencies measurement, including non-
academic factors in our model.
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COURSE SCORING SHEET RESULT

COURSE CODE : 16042000 CREDIT: 4 SO : Student OQutcome
COURSE NAME Object Oriented Programming SEMESTER : 2 LO: Learning Outcome
LEARNING | LO-1 |Thestudentwill be able to analyze and design using object oriented concepts - supporting 50-1 and 50-2 LSO : Lesson Student Qutcome
OUTCOME | 102 |The studentwill be able to create a modular program using object oriented concepts - supporting S0-1 TSA: Total Score for each assessment
ASSESSMENT : Final-Term Mark =20% Class Assignment + 80% Final-Term Test, Final Mark =40% Mid-Term Mark + 60% Final-Term Mark ALSO : Assessment score of LSO
Mid-Term Mark = 100% Mid-Term Test CCS: Course Competencies Score
MID TERM
TERM
40%
ASSESSMENT MID SEMESTER TEST CLASS ASSIGNMENT
WEIGHT (%) 100% 20%
ASSESSMENT ITEMS 1 2 3 4 8-14
NO LEARNING OUTCOME| LO-1 LO-1 LO-2 Lo La-2 10-1 10-2
LS0-1 |L50-2 L50-1|LS0-2 L50-1 LS0-1|LS0-2 | LS0-1 ALSO-1/ALSO-2 150-1 | LSO-2 | LSO-1 ALSO-1/ALSO-2
STUDENT OUTCOME sco sco Sto sco|TSA-1 5co|TSA-2
(50) s0% | 50% |PEV| sox | 503 | RE2| w0 | RE3 | 255 | 257 | sox | RE4 % | 2% | sox | AE
125 125 125 | 125 40 25 25 5 125 75 i i 50 75 25
MAX POINT 25 25 40 10 100 100 100
1 STUDENT 1 125 125 25| 125 125 25 | a0 25 25 5| 10| 100 725 275 k] 25 50| 100 100 75 25
2 STUDENT 2 10 10 20 10 10| 20 ;0| 30[ 25 25 5| 10| 8o 575 225 20 20 0| 80| s0 80 20
3 STUDENT 3 0 of o 0 of o 0 0 0 0 of o o 0 0 0 0 of o o 0 ]
4 STUDENT 4 125 125 25| 125 115 25 3B 35 25 25 51 10| 95 67.5 275 15 15 30| e0| 60 15 15
5 STUDENT 5 g 9 18 5 51 10 0| 10| 25 25 5| 10| a8 315 16.5 1675 1675 335 67| 67 5025 | 1675
6 STUDENT & 5 5| 10 25 25 5 4| 40| 12| 125 25 5| 60 51.25 875 a7l | 435 87| 67 6525 | 2175
7 STUDENT7 0 of o 0 0 0 0 0 0 0 of o o 0 ] 2 2 a4 88| 88 66 22
g STUDENT 8 0 0| o0f 125 125 25 30| 30| 125 115 250 5| 60 4625 | 1375 1375 1375|275 55| 55 4125 | 1375
g STUDENT & 125 125 25| 125 115 25 a0 a0 25 25 5| 10| 100 725 275 5 25 50| 100 100 75 25
10 STUDENT 10 125 125 25| 125 125 25 5 25 25 25 5| 10| &5 57.5 275 125 225 25| so0| 90 67.5 225
1 STUDENT 11 125 125 25 125 125 25 35 35 25 25 5| 10| 95 675 275 5 2% 50| 100 100 75 25
12 STUDENT 12 5 5| 10 5 50 10 0| 10| 25 25 5| 10| 40 275 125 375 2375|475 85| 95 7125 | 2375
13 STUDENT 13 4 4 8 25 25 5 8 28 25 25 51 10 51 2 9 2 2 a1 88| 88 66 22
14 STUDENT 14 1 1 22 10 10| 20 38| 38 15 15 3 6 &6 63.5 225 475 2475 485 99| 99 7425 | 2475
15 STUDENT 15 6 5 12 1 ul 22 37| 37| 175 175 35| 7| 78 5925 | 1875 0 0 of o o 0 0
16 STUDENT 16 105 105 21f 115 115) 23 37| 37 05 0.5 11 2| & 605 225 125 15 5 50| s0 375 125
17 STUDENT 17 1 1 2 15 15 3 5 5| 273 215 50 11| 2 15.75 5.25 11 1 2 4l m 33 11
18 STUDENT 18 25 25 5 25 25 5 5 5 0 0 of o 15 10 5 0 0 of o o ] 0
18 STUDENT 18 g 9| 18] 115 115 23 2 2 0 0 of o 63 425 205 075| 075 415 83| 83 6225 | 2075
COURSE SCORING SHEET RESULT (continued)
TERM FINALTERM % STUDENT QUTCOME
60% achieved by this course
ASSESSMENT FINAL SEMESTER TEST (cso)
WEIGHT (%) 80%
ASSESSMENT ITEMS 1 2 3 4 5 6 7 8 9 10 CCS
NOI™ [ EARNING 101 101 101 101 101 (o2 Jw2] [w2]| [w2] |iog] ALsoaLso- Result
15041502 1501|1502 1501 | 1502 1501|1502 1501 |1502 1501 1501 1501 1501 w01 a3l 1| 2 Cs0-1 0502
STUDENT SCORE SCORE SCORE SCORE SCORE [ | SCORE SCORE ISCORE SCORE ISCORE
OUTCOME (50] 50% | 50% 50% | 50% 50% | 50% 50% | 50% 50% | 50% ﬂ ﬂ ﬂ ﬂ ﬂ
5 5 5 5 5 5 5 5 5 5 10 10 10 10 10 % %
MAX POINT 10 10 10 10 10 10 10 10 10 10 100 74 % [26] % [ 100
1 STUDENT 1 sl s| tof s| s 1o 5| 5| 1o s 5| tof 5| s| 0 o] 120 1| 10 20| 20| 10| 2] 120 0] 00 | B | % 74 10000% 26 100.00%100.00%|  FULLFILL
2 STUDENT 2 25| 25| 5| 25| 25 5| 25| 25| 5| 25 25 5| s 5 10| 0 1 | 10 0| 10 1w 10] 1| 10| 80 | 65 | 15 | 614 8297%| 186 11.5&%| 80.00%|  FULLFILL
3 STUDENT 3 of o of o o of o o o o o o o o 0 o o o o o o o 0o o 0o 0 0 0 0 000% 0 0.00%| 0.00%| NEED TREATMENT
4 STUDENT & of o o o o o o o 0 s 5 w0 25 25 5 10 10 0| 0 10 10 10 10 1.0 10 6 | 55| 75 60| 81.08% 164 63.0&%| 76.40%)  FULLFILL
5 STUDENT 5 of o o s s w0 s s 10 o o o 5| s 1 o o 1 120 o o0 1w 10 1w 120 60 | 45 | 15 | 4023 54.36%] 1581 so.s.1%| 56.04%|  FULLFILL
6 STUDENT § s\ s m s s m s s 1 s s w0 s 5 10‘ w0 0 | 1 10 10 1w 10 0] 10 00 | 75 | X5 | 6433 8693%) 1811 69.65%| 82.44%|)  FULLFILL
7 STUDENT 7 s| 5| w 5| s | 25| 25 5| 5| s 1] 25 25 5‘ 10 10 of 10 o o o o 1w 10 70 | 50 | 20 |319] 83.14%) 124 u.ox%| 44.16%)| NEED TREATMENT
8 STUDENT 8 s\ s m s s m s 15 5 s 5| w0 5 g 10‘ w0 0 o 1 0 ] o 0 10| 10 8 | 65| 05| 545 70.1% 1795 69.04%| 7L40%)  FULLFILL
9 STUDENT 8 s| s| w0 s| s w 5| s| w0 s 5 w 3 5 10‘ 10 10| 1| | 0] 10 1] 10 1] .0 00 | 5 | 25 74| 10000% 26| 100.00%|100.00% FULLFILL
10 STUDENT 10 25| 250 5| o o of o o o s s| w0 s s 10‘ 1 10| 1| 10| . 10 10 20 0 10 75 | 65 | 125 | 611 8257%| 197 75.77% 80.80%|  FULLFILL
1 STUDENT 11 of o o o o o s s w0 o o 0 5 5 10‘ 0 0 w0 0 10 0 w0 10‘ o 0 70 | 6 | 10 | o648 87.57% 188 72.31% 83.60%)  FULLFILL
n STUDENT 12 s| 5| wf s s w s s 1w s s w0 5 5 10‘ wf 10 1w 10 10 10[ 10 10‘ o] 10) 100 | 75 | 25 | 5555 75.07%) 1985 76.35%) 75.40%|  FULLFILL
13 STUDENT 13 of o of s s 1o s 5| 1w o o o s s 1 1 20 o o s 5| 1| 1] wf 10 & | 5 | 15 |87 658 134 s1e0% 62.16%|  FULLFILL
1 STUDENT 14 s| 5| ] s s w0 o o o s s\ w0 o o o0 .0 1] 1w 1 1.0 1] 10 10| 1] 10) 8 | 65 | 15 | 6551 88.53%) 19.17 13.13%| 84.68%|  FULLFILL
15 STUDENT 15 of o o o o o o o o o o o o o o o o o o o o o o o o 0 0 0 | 87 R0 15 zs.&s%| 31.20%| NEED TREATMENT
15 STUDENT 16 s| 5| | 25 25 5| 2s) 25 5 5| s) w0 5| s 10 10 1] 0| 0 10 10 10 10 10 0 % | 70 | 0 | 623 8419% 204 77.31%| 82.40%)  FULLFILL
1 STUDENT 17 25| 23] 8| 5| 5| 10| as| 25 5| s/ s| 10| 25/ 25 5 o 1 5| 5| o 0 10| 10| 1o 1 70 | 525 | 175 | 35.06] 47.92%) 1182 45.46% 47.28%|NEED TREATMENT
18 STUDENT 18 of o of 23] 25 5| 5| 5| 10| 25 as| 5| as| 25| 5| 5| 5 5| 5 5| 5| o o o o 4 | 25| 05| 172 Bux% 8 3077% 25.20%|NEED TREATMENT
19 STUDENT 13 of o o o o o o o o s s w 5| s 1. 1. 120 1| 10 1] 20 1] 0] w0 10 70 | 60 | 120 [5327] 70.99%| 15.09 59.58%| 68.76%|  FULLFILL

Fig. 5. CSS Calculation Example



	Welcome Messages
	Committees
	Conference Sessions

