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On behalf of the organizing committee, | would like to exte
my warm welcome to all delegates of the 27th Internatiol
Conference on Computers in Education (ICCE) 2019,
flagship conference series of the A$lacific Society for
Computers in Education (APSCE). ICCE is no strang
Taiwan, given that this conference series (a biennial evel
its first three editions) originated from Taipei, Taiwan bacl
1989 exactly three decades ago. Since then, Taiwan

vaY>y hosted five more ICCE editions including the one this y

the first time it is being held in Kenting, the southern tip

tﬂgiﬁg&ﬂom3 (KS AatlyR® ¢KS O2yFSNByC
NanyangdTechnological University [ 2 Y LJdzh A y 3 I )/ R /2 )/ bSNHS }/ u

Singapore importance of striking a coected and harmonious

relationship between learners and the technology, whe
learners may proactively construct knowledge networks ¢
social networks of their own with the mediation of intellige
computing, which further interconnect with each other ai
build up as a whole intellectual universe.

Four outstanding keynote speakers will share their insights across varying areas in the field of
computers in education. They are (1) Mina C. JOHNSON from Arizona State University, USA,
who will address the desigissues of VR, Augmented and Mixed Realities for STEM and
gamebased learning; (2) Hiroaki OGATA from Kyoto University, Japan, who will explicate how
evidencebased education can be accomplished through learning analytics; (3) J. M. Joke
VOOGT from Univsity of Amsterdam, the Netherlands, who will offer alternative views on

the how to prepare learners for living and working in the digital age; and (4) Steplen J.
YANG from National Central University, Taiwan, who will share with us his insights on the
new challenges of precision education imposed on the research on Al in education.

Furthermore, there are three equally inspiring thesbased invited speecheso m0 &/ NB I G A
O2yRAGAZ2ya FT2NJ Yy2gf SRIS . dzAf RAYy3 TF2itMbfGKS Ll
aAyySazidlz ' {!'T o0H0 a9Y0NI OS -Shodlbag: AddrésSifigt A A Sy
0KS mYmM OKFffSyasSaé¢ o0& --AlF2lAy3a D! FNRY 9I
G Ct A-dldss®én course model with ICT support to activate discussiforeign language

Of  aaNR2Yad¢ o0& , dzZAOKA hbh FTNRY | YyAGSNERAGE 27

In one way or another, these presentations connect with the essence of the aforesaid
conference theme and will stimulate us to reflect upon the roles of learning theories,
pedagogical strategies, and technological tools in reshaping the education landscape against
the backdrop of knowledge society.

Indeed, organizing such a largeale conference requires the orchestrated efforts and
I



steadfast support from the conference orgaimg committee members and conference paper
reviewers. To recognize these noteworthy individuals, their names are listed in the
proceedings. | would also like to express my heartfelt appreciation to all the kind individuals
who have rendered their help iavery possible way to make this conference a reality. | am
also grateful to all the paper authors and registered participants for their exciting academic
contributions to the fruitful intellectual exchange in this conference. | hope all delegates will
have opportunities to renew friendships, forge new friendships and professional
collaborations. | hope that you will have a fruitful and fiifed time at this very special
conference and leave Kentmghe ocean paradise of Formosavith magnificent,
affectionate memories.

Thank you!
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EX GO CAWYNX Cio This is a famous quote k&
Confucius, which means it is such a delight to have frie
come from afar! Thank you for being here, and welcome
Taiwan!

It is our great privilege to host the 27th ICCE here at Ken
Taiwan. At the south tippf Taiwan, Kenting National Pa
offers picturesque views and rich natural resources of b
mountains and oceans. It reminds us that, as intellig
computing leads our way to the era of smart city and sn
life, global sustainability goals are to be chad through
Fu-Yun YU convergent education wherein digital data, social networ
Local OrganizingommitteeChair  human activities and natures should be interconnected i
National ChengKung Unlversly. v § | y Ay 3 Fdzf 61 8® ¢KS O2y TSN

[ 2YLWziAy3a YR [/ 2y@SNBSyYyi(H 9
the harmonious spirit and goals of a balanced life.

¢CKA& A& Ay f-yesr Faditioh Of veldtriciured.
programs, higkquality technical papers, versatile technical a
social activities, and most important of all, amazing peoj
Please join ugh embracing this fascinating;day event full of
the fruitful exchanging of academic research work, making
new friends, refreshing memories with old colleagues, builc
strong research communities, and envisioning inspiratic
and innovative resealt

JuLing SHIH We thank the APSCE Executive Committee for entrustin
Local OrganizingommitteeChair ~ With this important event. Our heartfelt thanks goes out to ¢
National Central University 3 LI2 y‘ 32 NB > Y| A yf 3 ¢l AGI y~ 03
Taiwan

and National Cheng Kung University, and Conference C

Prof. LungHsiang WONG, who has been with us through e\

step of the planning and executing stagatso, we thank the
Committee, the International Program Committee, the 280 registered confer:
participants, colleagues and student volunteers from different affiliations and univer:
who have joined our Local Organizing Committee to help ensure a smooth executic
sound presentation of ICCE to our honorable guests.

We trust all of you will enjoy the conference, and take home with you fond memories
this trip to Taiwan.

K Thank you!
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The International Conference on Computers in Educa
(ICCE) is an annuabnference series encompassing a brc
range of issues related to wusing Information a
Communication Technology (ICT) for education, organize
the AsiaPacific Society for Computers in Education (APS
ICCE 2019 takes place in Kenting, Taiwan, fremember
2nd to 6th, 2019. It aims to bring together researchers fr
all over the world to share and exchange research anc
develop and deploy new ideas that span the field
Computers in Education. Following the tradition of previc

Maiga CHANG ~ conferences in ti§ series, ICCE 2019 is organized &
International Program Coordination

Chair meta-conference, where there are seven SQbnferences
éi‘r?:;;cauni"ers“y each of which focuses on specialized themeSach

SubConference is organized by a program commit
appointed by the respective Special Interest Group (S$€e
https://apsce.net/sig.php. These Sukbonferences are:

1 C1: ICCE Suionference on Atrtificial Intelligence
Education/Intelligent Tutoring System (AIED/ITS)

T C2: ICCE Stonference on Computesupported
Collaboraive Learning (CSCL) and Learning Science:

1 C3: ICCE Suonference on Advanced Learni
Technologies (ALT), Learning Analytics, Platforms
Infrastructure

1 C4: ICCE Sdbonference on Classroom, Ubiquitous, ¢
Mobile Technologies Enhanced LearningNITEL)

1 Cb5: ICCE Suonference on Educational Gamificati
and Gamebased Learning (EGG)

Hyo-Jeong SO
International Program Coordination

CoChair 1 C6: ICCE Suonference on Technology Enhanc
Eawha Womans University Language Learning (TELL)

South Korea

1 C7: ICCE Su#onference on Practiedriven Research
Teacher Professional Development aadlicy of ICT i
Education (PTP)

The International Program Committee is led by a strong and dedicated team, which includes
the Conference Chair, the Program Coordination Chair andCha@r, seven executive
SubConference Chairs and 288 experts in the field of Computers in Education Som 3
different countries or economies. Former ICCE local organizing and program coordination
chairs have played as consultants in overseeing the organization process of this conference.
The conference received a total of 200 papers (142 full, 46 short, aqubd4i2rs) from 24
different countries or economies. Table 1 provides the submissions by the country of the first

\


https://apsce.net/sig.php

author in each paper.

¢Cro6fS Mo {dOYA&AAZ2Y {GFGAEGAOE 00

Countries or Economies
Australia 4 | New Zealand 1
Canada 2 | Philippines 15
China 45 | Singapore 10
Croatia 1 | South Korea 1
Germany 6 | Spain 1
Hong Kong 9 | Sweden 3
India 11 | Taiwan 22
Indonesia 7 | Thailand 9
Japan 41 | Turkey 3
Malaysia 6 | United States 3

All papers were subjected to a rigorous revi@rocess by 3 to 5 reviewers from the
respective SulConference program committees. After the reviews were completed, a
meta-review was provided for each paper. In total, 810 reviews and m®iews were
received. After a discussion period within the indial program committees led by the
SubConference Executive Chairs and-@uwirs, recommendations were made to the
Program Coordination Committee Chair and@mwir, who oversaw the review process and
quality for all SuConferences. This resulted in 32If 68 short, and 49 poster acceptances
across all of the seven Slonferences. The overall acceptance rate for full papers is 22.54%.
The acceptance rate for the full papers in the individual-Sohference closely mirrored the
overall acceptance ratelhis is a testimony to the continued maintenance of the quality of
presentations in our conference. The complete statistics of paper acceptance is shown in
Table 2.

Table 2Paper Acceptanc8tatistics

submission| submit as Full| Full | Full % | Short | Poster| Overall %
C1- AIED/ITS 27 22 4 |18.18%| 7 8 70.37%
C2-CSCL/LS 31 19 4 |21.05%| 9 10 74.19%
C3- ALT/LA/PI 38 26 7 |26.92%| 11 10 73.68%
C4- CUMTEL 26 21 5 |23.81%| 10 5 76.92%
C5-EGG 25 19 4 | 21.05%| 12 3 76.00%
C6- TELL 25 16 4 | 25.00%| 11 4 76.00%
C7-PTP 28 19 4 | 21.05%| 8 9 75.00%
ICCE 2019 200 142 32 | 22.54%| 68 49 74.50%

In addition to full papers, short papers and posters, ICCE 2019 includes various program
components, such as Keynote Speeches, Theased Invited Speeches, Workshops,

Tutorials, Panels, Woiik-Progress Posters (WIPP), Extended Summary (ES), DoctoeadtStud
VII



Consortia (DSC), and Early Career Workshop (ECW). All the papers in these program
components are published in separate proceedings with their own ISBN numbers.
Preconference events are held on the first two days of the conference, including 16
worksh@s, 4 tutorials, DSC, ECW, and APSCE Student Wing Workshop.

We would like to thank all who have contributed to making ICCE 2019 a successful
conference. First of all, we would like to thank all paper authors for your contributions and
for choosing ICCE 29As an outlet to present your research. We would also like to thank the
IPC Executive Chairs/Chairs and members, who undertook the responsibility of reviewing
and selecting papers that represent research of high quality. Specially thanks to our Keynote
and Invited Speakers for accepting our invitations and bring inspiring research to ICCE 2019
participants. The Local Organizing Committee deserves a big thank you for their hard work
under the tremendous time pressure.

We hope that all participants wilinfd the activities in ICCE 2019 interesting and inspiring, and
have opportunities to meet old friends and establish new professional collaborations.
Furthermore, we hope that participants will enjoy not only the academic activities, but also
the vibrant am exciting culture experience in Kenting.

VIl
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2015- APSCE Distinguished Researcher Award
LungHsiang WONG, Nanyang Technological University, Singapore

2014- APSCE Distinguished Researcher Award
Hiroaki OGATA, Kyushu University, Japan

2011- APSCE Distinguished Researcher Award
Antonija MITROVIC, Unigty of Canterbury, New Zealand
ChenChung LIU, National Central University, Taiwan

2009- APSCE Distinguished Researcher Award

FuYun YU, National Cheng Kung University, Taiwan
Tsukasa HIRASHIMA, Hiroshima University, Japan
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Stephen JH. Yang

National Central University, Taiwan
Title:
PrecisionEducation: New Challengdsr Alin Education

Abstract: After decades of research on Al in education, we have solved some problems and
are facing new challenges. Precision education is one of the new challenges of applying
artificial intelligence, machine learning, and learning analytics for adaptive and
individualized learning in a contesware ubiquitous learning environment. The goal of
Precision education is to identify -ask students as early as possible and provide timely
intervention based on student learning experiences. In this researchslatstudents are
confined to students who were diagnosed could get low GPA (low academic performance),
could drop/withdraw a course, or students who were low engagement in terms of learning
behavior, emotion, and cognition. The idea of Precision education camne The Precision
Medicine Initiative (https://obamawhitehouse.archives.gov/precisimedicine), which was
proposed by President Obama in his 2015 State of the Union address, the Initiative is a new
research effort to revolutionize the medical treatment disease. As addressed in this
Initiative, most treatments were designed for the average patients as a result of
one-sizefits-all-approach without taking into account individual differences in people genes,
environments, and lifestyles; similarly, most pewdgy is designed not fully consider
students genes IQ, learning styles, learning environments, and learning strategies. Therefore,
by carrying the research focus of Precision medicine, which is to improve the diagnosis,
prediction, treatment, and preventn of disease, we define the new challenges of Precision
education on emphasizing the improvement of diagnosis, prediction, treatment, and
prevention of atrisk students.

Biography:Dr. Stephen H. Yang is the Chair Professor of Computer Scierioéo&nation
Engineering, National Central University, Taiwan. Dr. Yang received the Outstanding
Research Award from Ministry of Science; Technology (2010, 2017) and Distinguished
Service Medal from Ministry of Education, Taiwan. (2015). Dr. Yang wasirdaoD of
Department of Information and Technology Education, Ministry of Education, Taiwan
(2013~2014), during his two years of service in Taiwan government, Dr. Yang was
responsible for the national information & technology education, he launched Taiwan
national digital learning initiative which includes the construction of 100G Taiwan Academic
Network for national network infrastructure, the construction of Education Cloud for
national data infrastructure, and innovation programs such as Taiwan MOGOgpedf
classroom, mobile learning. Dr. Yang also served as the Convener of Information Education
Discipline, Ministry of Science & Technology. Dr. Yang received his PhD degree in Electrical
Engineering & Computer Science from the University of Illinohatago in 1995. Dr. Yang

has published over 70 SSCI/SCI journal papers. His research interests include Atrtificial
Intelligence, Big Data, learning analytics, educational data mining, and MOOCs. As shown on
Google Scholar Citation, Dr. Yang publicatiomticih indices has been over 11,000,
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especially on the main research themes, Atrtificial Intelligence in education is ranked #6,
Learning analytics is ranked #8, Educational data mining is ranked #3, MOOCs is ranked #4.

Dr. Yang is currently the ¢aitorsin-Chief of the International Journal of Knowledge
Management & d_earning.
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Hiroaki Ogata

Kyoto University, Japan
Title:
Toward Evidencdased Educatiothrough Learning Analytics

Abstract: The multidisciplinary research approach of Learnigalytics (LA) has provided
methods to understand learning and teaching process by analyzing logs collected during
diverse teachindearning activities and potentially enrich such experiences. This talk will
propose the Learning Evidence Analytics Fram&¥bEAF) and draw a research raadp

of an educational big datmformed evidencebased education system. It focuses on the
approach of developing novel techniques by applying the knowledge base of LA that can
help to extract evidence of effective teaclgitearning practices. Finally, it shows that
teachers can refine their instructional practices, learners can enhance learning experiences,
and researchers can study on the dynamics of the teaeleiaing cases with LEAF.

Biography:Hiroaki Ogata is a &fiessor at the Academic Center for Computing and Media
Studies, and the Graduate School of Informatics at Kyoto University, Japan. His research
includes Computer Supported Ubiquitous and Mobile Learning, CSCL, CALL, and Learning
Analytics. He has publishedore than 300 peereviewed papers including SSCI Journals

and international conferences. He received the APSCE Distinguished Researcher Award in
2014 and several Best Paper Awards. Also he has given keynote lectures in several countries.

He is an assodm editor of the IEEE Transactions on Learning Technologies, RPTEL, and
IJMLO, and also an editorial board member of IJCSCL, IJAIED, JLA and SLE. He is an Executive
Committee member of SOLAR and APSCE.

XXIX



Mina. C. Johnson

Arizona State University, USA

Title:

VR Augmented and Mixed RealitiesXR for STEMand
GamebasedLearning Focuson Design

Abstract: The Embodied Games Lab specializes in both creating and efficacy testing
educational XR content. The opportunities for researching STEM eduedtivimmersive
Virtual Reality (VR) have grown tremendously over the past three years. High resolution,
standalone headsets are now affordable for many classrooms. Soon, teachers will ask,
"Where is the quality educational content?" We need to start dragatthose experiences
now. Many instructors and technologists want to move past the garg style of mobile,
norrinteractive VR. The new generation of interactive hand controls allows learners to be
very active and embodied as they manipulate conterih VR especially. The talk will
describe and give examples of a set of 17 best practices in VR. Additionally, not all
phenomena should be renvisioned in 3D. It is expensive, and can perhaps be
overwhelming; the sense of "presence” created by IVR is praf@nd immediate. This talk

will also focus on which phenomena should be chosen. It will highlight how to use the body
and gestures to interact with mediated content, and methods for embedding assessment
into content. These sorts of embedded and galike assessments can help teachers
understand if the learner is really comprehending, or simply ‘going through the motions'.

Biography:Dr. JohnsofGlenberg is a Research Professor at Arizona State University in the
Psychology department. She is also an entepur who is the Founder/President of the
awardwinning learning technology company called Embodied Games. Her ASOutpin
company creates, researches, and distributes innovative virtual and mixed reality (XR)
educational content for 4th graders throudifie-long learners. As a graduate student at the
University of Colorado at Boulder, she cut her teeth on designing software to remediate
dyslexia in primary school children. For the past decade, she has led both a research lab and
a small company in designg and producing STEM education games and simulations. She
has a varied background as a screenwriter, experimental psychologist, and psychometrician;
these disparate skills serve her well in leading a creative game design team dedicated to
creating efficaious content. She presents nationally and internationally, and she has
published in multiple peereviewed journals. Her most recent publication on VR and STEM
education can be found in Frontiers in Robotics and Al
https://doi.org/10.3389/frobt.2018.00081

The Embodied Games lab has been at the forefront of creating "embodied” and
kinestheticallyactive games using sensors and jdiaicking technologies. Because the
majority of Dr. Johnsof&lenbergs games have been federally funded, they can be
downloaded and played for free atww.embodiedgames.com

XXX


https://doi.org/10.3389/frobt.2018.00081
file:///I:/Powman_WORK/研討會/ICCE2019/ICCE%20PAPER/www.embodied-games.com

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































