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About the Forum

The International Forum of Artificial Intelligence and STEM Education (IFAISE2020, online conference) is
funded by K. C. WONG Education Foundation, supported by the Ministry of Education of China. It will be hosted by
the School of Education, Shaanxi Normal University, Xi’an, China. The conference is co-organized by Shaanxi
Normal University (http://english.snnu.edu.cn), and Science Popularization and Education Research Support Center,
Chinese Academy of Sciences (http://www.casisd.cn/). We hope IFAISE 2020 (Xi’an) can be a good platform for
international science education scholars to share their ideas, experiences, strategies to address opportunities, challenges,

especially solutions for science education, artificial intelligence-enabled education and STEM education.

» The Conference Theme: The resurgence of artificial intelligence (AI) and the development of STEM

education

Artificial intelligence (Al) integrates a series of advanced technologies, and brings new possibilities for
sustainable development and social change, thus making a profound impact on education. In China, STEM education
has initially entered the field of national policy in 2015, at that time, the Ministry of Education issued the "Guiding
Opinions on Comprehensively and Deeply Promoting Educational Informatization during the 13th Five-Year Plan
Period (Draft for Solicitation of Comments)" which clearly stated: "Explore new education models such as STEAM
education and maker education". As in some places in other parts of the world, STEM has raised the interests of
science and technology educators in China. Significant progress has been made in educational practice, theoretical
research and the educational policy of STEM education. However, we are still facing many challenges in the practice
of STEM education, especially when we can apply many Al technologies in education. Therefore, this international
forum aims to enhance international collaboration and discuss the development, problems and challenges in science

and technology education, STEM education, and Artificial intelligence-enabled education.
»  Main foci

The relationship between Al and STEM education

Opportunities and Challenges of Artificial Intelligence-Enabled Education
Big Data and Artificial Intelligence in Education

Theory and Practice of STEM Education

International Comparative Study of STEM Education

STEM Education and Maker Education

STEM Education and Future Education

AN N N N NN N

Artificial Intelligence and Future Education
» Activities on the Forum

v' Keynote Speeches
v" RoundTable

v" Parallel Sessions
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About the Organizers

Shaanxi Normal University

Directly administered by the Ministry of Education of China, Shaanxi Normal University, a key university
under China’s construction plan of “World-class Discipline” and a university under China’s Innovation Platform
Construction Plan of the“985” Superior Discipline of Teacher Education, is a major base for training teachers and
administrators of higher learning institutes and secondary schools as well as other high-level professionals in China,

and is known as the “Cradle of Teachers” in China.

The University, situated in the ancient capital city of Xi’an, one of the four internationally renowned historical
and cultural cities, was founded in 1944 under its original name "Shaanxi Provincial Teachers’ College", and then
renamed "Xi’an Teachers’ College" in 1954. In 1960, it merged with "Shaanxi Teachers’ College" to become "Shaanxi

Normal University". In 1978, it was brought under the direct administration of the Ministry of Education of China.

During its more than 70-year history in education, the University, rooted in China’s West and embracing the
whole country, has developed the "Western Red Candle Spirit" and lived by the motto of “Morality, Learning,
Aspiration and Action”. It has seen itself become firmly established in Western China as an influential top-tier
comprehensive teacher training university, as it strives to achieve the goal of building itself to be a major

comprehensive research university distinguished by its teacher education.

The current University CPC Commitee secretary is Prof. LI Zhongjun, while Prof. YOU Xuqun serves as the

university president.
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W Institutes of Science and Development, Chinese Academy of Sciences (CASISD)

Pooling elite research forces in related fields both in and outside the Chinese Academy of Sciences (CAS),
the CAS Institutes of Science and Development (CASISD) is a research organization supporting the Academic
Divisions of CAS (CASAD) to play its role as China’s highest advisory body in science and technology, and a
comprehensive integration platform for CAS to build a high-level national S&T think tank.

The newly established CASISD has five research institutes (specializing in S&T development strategy,
innovation development policy, sustainable development strategy, systems analysis and management, and S&T
strategy information, separately), four research centers to support CASAD with their studies (in consultation,
academic disciplinary development, scientific norms and ethics, and science publicity and education, separately),
and a center of the third-party evaluation to undertake assessment projects from the CAS headquarters and
CASAD. Furthermore, CASISD is home to five Academy-level research centers, namely, the CAS Center for
Strategic Studies, the CAS Center for Innovation and Development, the CAS Center for Interdisciplinary Studies
of Social and Natural Sciences, the CAS Center for Management Innovation and Evaluation Research, and the
CAS Center for Intellectual Property Rights Research and Training.

CASISD boasts an extensive network of academic cooperation and exchanges. It has MOU with more than
20 research institutions and universities in different countries, including Japan, Republic of Korea, Democratic
People's Republic of Korea, Germany, the UK, the US and India. Some national learned bodies are affiliated to
CASISD, such as the Chinese Association for Science of Science and S&T Policy Research, the Chinese Society
of Optimization, Over-all Planning and Economic Mathematics, the China Association for Development Strategy,
and the Chinese High-tech Industries Promotion Society. It also houses editorial offices for a number of
academic journals, including Journal of Science Research Management, Chinese Journal of Management
Science, Journal of Studies of Science of Sciences. It joins hands with CASAD in running Sciences and Society,
as well as Bulletin of the Chinese Academy of Sciences, a key media for national S&T think thanks.

Looking into the future, CASISD will commit itself to the analysis of S&T development trends and
breakthrough directions in line with the law of S&T development, and the examination of major issues
concerning socioeconomic progress and national safety by giving full play to CAS advantages of integrating a
comprehensive research and development network, a merit-based academic society and a system of higher
education. Focusing on areas such as S&T development strategy, S&T and innovation development policy,
ecological civilization and sustainable development, foresight analysis, and strategic information, CASISD will
provide science-based reference for national macroscopic decision-making and strive to build itself into a global
leader in science, technology and innovation development policy thinking by bringing together outstanding talent
and establishing an international network for strategy and policy research featuring opening up and cooperation.
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more than 70 years of development together. Originated in 1944, the Department of Education of the Faculty of
Arts of the National Northwestern University, went through historical changes of its names, such as Xi'an
Normal University, the Department of Education of Shaanxi Normal University and the School of Educational
Science of Shaanxi Normal University, it began to cooperate with the Tin Ka Ping Foundation of Hong Kong in
1999. Based on the School of Educational Science, it was named Tin Ka Ping School of Education to remember
Mr. Tin Ka Ping's selfless donation. In 2009, an independent School of Education (Tin Ka Ping School of
Education) was established.

The School of Education set up the Department of Education, the Department of Curriculum and Teaching,
the Department of Education Management, the Department of Preschool Education, the Department of Special
Education and the Department of Educational Technology. The research institutions set up and affiliated include:
Western Education Research Center, Shaanxi-Gansu-Ningxia Education Research Center, Educational Law
Research Center, Key Laboratory of Modern Teaching Technology, Ministry of Education, "One Belt and Road
Initiative" Higher Institute of Education, Cognitive and Behavioral Research Center for Special Children, Key
Research Base of Philosophy and Social Sciences in Universities of Shaanxi Province, Northwest Basic
Education and Teacher Education Research Center, etc. As editor-in-chief, deputy editor-in-chief and
editor-in-chief, experts of School of Education have established academic journals such as Contemporary
Teacher Education, Chinese Art Education and annual research report series of Western Education Report.

At present, The School of Education has 5 undergraduate programs, 12 academic master's degree programs,
6 professional master's degree programs, 11 academic doctor's degree programs and 1 education doctor's degree
programs, as well as a post-doctoral station for education. The college has successively established four
provincial teaching teams and cultivated a number of national quality resource sharing courses, national level
high quality online open courses, provincial level high quality courses and school-level information exemplar
courses.

In the past five years, it has successively undertaken 31 national scientific research projects, 105 provincial
and ministerial-level and important horizontal scientific research projects, published CSSCI 539 academic papers
(the Core Journals of China and above), published 139 monographs, and won 33 teaching and scientific research
awards of the provincial and ministerial levels. Professor HAO Wenwu's research on educational philosophy,
Professor CHEN Peng's research on educational law and policy, Professor LI Hongwu's educational research in
Shaanxi-Gansu-Ningxia border region, Professor CHEN Xiaoduan's research on teaching theory, Professor SI
Xiaohong's research on educational management, Professor LONG Baoxin's research on teacher education,
Professor TIAN Jianrong's research on examination, Professor ZHAO Wei's research on educational intervention
for children with learning difficulties, Professor FU Gangshan's research on network and distance education, and
Professor ZHANG Wenlan's research on the application of information technology in primary and secondary
schools have had a great impact in China. The characteristic research fields such as educational research in
Shaanxi-Gansu-Ningxia border region and educational research in the west have significant influence at home
and abroad.

The college aims to "build a highland for educational research in the west, join the ranks of first-class
educational disciplines in the world, train high-level educational talents, and serve the development of national
and regional education development". Taking discipline construction as the leader, teaching and scientific
research as the center, based on the west of China, facing the whole country and looking at the whole world, we
will continuously enhance our influence, radiation and competitiveness on the education in the west, and strive to
become an important organization in the education research in the west of our country and the cradle for the
cultivation of outstanding teachers.
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Conference Committees

International Committees:

Yiyu Cai, Associate Professor, Nanyang Technological University, Singapore, co-president of the
International Simulation and Gaming Association

Eric Hamilton, Professor, Pepperdine University, USA, former director, National Science Foundation (NSF),
USA

Manabu Sumida, Professor, Secretary-General of Japan Society for Science Education, Asia Regional
Representative, International Council of Associations for Science Education (ICASE) (2020-2023), Japan
Virgilio U. Manzano, Professor, Dean, Graduate School and Advanced Studies of the Urdaneta City
University, Chair of Membership Standing Committee, International Council of Associations for Science
Education (ICASE) (2020-2023), Philippines

Bulent Cavas, Professor, Dokuz Eylul University, Immediate Past President & Chair of Web
Communications Standing Committee, International Council of Associations for Science Education (ICASE)
(2020-2023), Turkey

Declan Kennedy, Senior Lecturer in Science Education, University College Cork, President-Elect & Chair of
World Headquarters Coordinator Standing Committee, International Council of Associations for Science
Education (ICASE) (2020-2023), Ireland

Steven Sexton, Senior Lecturer in Science Education, University of Otago, Editor of Science Education
International ~Journal & Chair of Pre-secondary & Informal = Science Education Standing
Committee ,International Council of Associations for Science Education (ICASE) (2020-2023), New Zealand
Manuel Filipe Pereira Cunha Martins Costa, Professor, Universidade do Minho, Campus de Gualtar Braga,
Europe Regional Representative,, International Council of Associations for Science Education (ICASE)
(2020-2023), Portugal

Teresa J. Kennedy, Professor The University of Texas at Tyler, Representative to UNESCO & North America
Regional Representative, International Council of Associations for Science Education (ICASE) (2020-2023),
USA

Sue Dale Tunnicliffe, Reader in Science Education, Institute of Education, University College London, Chair
of Early Years STEM Education Standing Committee, International Council of Associations for Science
Education (ICASE) (2020-2023), London, UK

Local Committees:

ZHANG BaoHui, President, International Council of Associations for Science Education (ICASE)
(2020-2023), Professor, former Dean, School of Education, Shaanxi Normal University, Xi’an, China

ZHOU lJianZhong, Director, Science Popularization and Education Research Support Center, Chinese
Academy of Sciences, Beijing, China

WANG Su, Director, Research Center of STEM Education, National Institute of Education Sciences, China
HWANG Gwo-jen, Professor, National Taiwan University of Science and Technology, Taiwan, China

YU Shengquan, Professor, Beijing Normal University Advanced Innovation Center for Future Education,
Beijing, China

WEI Bing, Associate Professor, University of Macau, China

FANG HaiGuang, Professor, Capital Normal University, Beijing, China
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ZHANG JinBao, Associate Professor, Beijing Normal University, Beijing, China

LIU Jing, Associate Researcher, School of Humanities and Social Sciences, Beijing Institute of Technology,
Beijing, China

ZHOU HongXia, Doctor, Education Development Center, Beijing Academy of Educational Sciences, Beijing,
China

FU GangShan, Professor, School of Education, Shaanxi Normal University, Xi’an, China

HU WeiPing, Director, Key Laboratory of Modern Teaching Technology, Ministry of Education, Xi’an,
China

NIE Yong, Professor, School of Education, Shaanxi Normal University, Xi’an, China

QIN Jian, Associate Professor, Shaanxi Normal University, Xi’an, China

ZHANG Zunting, Professor, Deputy Director, Science Education Research Center of Shaanxi Province,
Director of Basic Education Experimental Teaching Center of Shaanxi Normal University, Xi’an, China

GUO Longjiang, Professor, School of Computer Science, Shaanxi Normal University, Xi’an, China

SONG Yi, Associate Professor, Nanjing Xiaozhuang University, Nanjing, China

YANG Mei, Associate Professor, Wuhan City Polytechnic, Wuhan, China
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Conference Program

Time Activity Host
Opening ceremony(Welcome speeches) (SNNU Vice President
8:30-8:55 | Dong Zhibao, China Science Academy’s Center Director Zhou | ZHANG BaoHui
Jianzhong, SNNU SOE Dean Chen Peng)
8:55-9:00 | Photo time --
9:00-9:30 | Keynote speech 1 in Chinese (Prof. XIONG Zhang) ZHAO Lu
) 9:30-10:00 | Keynote speech 2 in Chinese( Associate Prof. ZHANG Jinbao) ZHAO Lu
Moring 10:00-10:30 | Keynote speech 3 in Chinese (Associate Prof. QIN Jian) ZHAO Lu
10:30-10:40 | Break -
10:40-11:40 | Parallel Session 1 ZHOU Hongxia
Parallel Session 2 QIAO Cuilan
Parallel Session 3 XIAO Jing
Parallel Session 4 LIANG Chao
14:00-15:00 | Parallel Session 5 SONG Yi
Parallel Session 6 LIU Lingling
Parallel Session 7 CHEN Penghe
15:00-15:30 | Keynote speech 4 in English (Prof. Yiyu Cai) Sarfraz Aslam
15:30-16:00 | Keynote speech 5 in English (Prof.Eric Hamilton) Sarfraz Aslam
16:00-16:30 | Keynote speech 6 in Chinese (Prof. Gwo-Jen Hwang)
Sarfraz Aslam
Afternoon [ 6.3, 16:35 | Photo time -
16:35-16:40 | Break -
RoundTable ( Prof. Manuel Filipe Pereira Cunha Martins
16:40-17:40 | Costa, Prof. Bulent Cavas, Dr.Steven Sexton, Prof.ZHANG | ZHANG BaoHui
BaoHui, Dr. Chen Penghe)
17:40-18:00 | Closing ceremony (Prof. ZHANG BaoHui) ZHANG BaoHui
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2020. 12. 26 £I75 8:30-10:30

TR R £ 3 ZOOM 2L & %t KRS
https: //zoom. us/j/931125260372pwd=aVRSTDBS5dE1rV1Joblp6 | + (86) 18275027592
b2960Q1kzZ209
S5 931 1252 6037
#0: 066589
2020. 12.26 A H75 10:40-11:55
AT R — WS RS FRILE
https: //meeting. tencent. com/s/8McfM13WsgNi + (86) 15977401864
25 ID: 209 853 771
S 1234
AT IR WS RS BE
https: //meeting. tencent. com/s/HpJLPDKGeuSH + (86) 17843816884
2L ID: 660 907 672
S, 1234
PAT i = JiE A RS TFa]
https: //meeting. tencent. com/s/eeBpXg0TYmVk + (86) 18398261861
£ ID: 536 111 041
SRS 1226
AT /iR ZOOM =il # 5t RIEH
https: //zoom. com. cn/j/937314171902pwd=QkVRRzBRLIViN | + (86) 18485505905
mpKMFJ4U0xCNEtidz09
2 ID: 937 3141 7190
S RD: 727240
2020. 12.26 £ 7N 13:45-15:00
PAT IR AR S A
https: //meeting. tencent. com/s/ZTqHUhgBY4RE + (86) 13572061079
£ ID: 459 976 661
ZPHET: 200012
PAT RIS ZOOM =il R 5t RIEH
https: //zoom. com. ¢n/j/91930008186?pwd=Q0NnSmxiaVFVb1 + (86) 18485505905
NHMTIjdkVUd1dwQT09
£ ID: 919 3000 8186
SPHET: 626019
PATitist ZOOM =il # 5t &30
https: //zoom. com. cn/j/66437775780?pwd=aWIxZWoyMOpBN | + (86) 17843816884

WhPUmd4a0thWWIkUT09

25 ID: 664 3777 5780
2, 862477

16




2020. 12. 26 75 Saturday 15:00-18:00

Kooz F R KA Zoom =W RS KW

https: //zoom. us/i/910016050152pwd=d0hx VEJWOU9OVTImT2 | + (86) 15901600157
72aXRnQ0dJQT09

25 ID: 910 0160 5015
0 255749
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The List of Meeting Room IDs

2020.12.26 Saturday 8:30-10:30[Beijing Time]

Opening Ceremony &
Keynote Speeches

ZOOM meeting system

https: //zoom. us/j/93112526037?pwd=aVRSTDBS5dE1
rV1Joblp6b296Q1kzZz09

Meeting ID: 931 1252 6037

Password: 066589

LIU Qiuping
+ (86) 18275027592

2020.12.26 Saturday10:40-11:55[Beijing Time]

Parallel Session 1

Tenecnt meeting system

https: //meeting. tencent. com/s/8McfM13WsgNi
Meeting ID: 209 853 771

1234

Password:

XU Jianghao
+(86) 15977401864

Parallel Session 2

Tenecnt meeting system

https: //meeting. tencent. com/s/HpJLPDKGeuSH
Meeting ID: 660 907 672

1234

Password:

JIN Wenhan
+(86) 17843816884

Parallel Session 3

Tenecnt meeting system

https : //meeting. tencent. com/s/eeBpXg0TYmVk
Meeting ID: 536 111 041

1226

Password:

XIANG Shuang
+(86) 18398261861

Parallel Session 4

ZOOM meeting system
https: //zoom. com. ¢n/j/93731417190?pwd=QkVRRzB

RL1ViNmpKMFJ4U0xCNEtidz09
Meeting ID: 937 3141 7190
Password: 727240

WU Yangqing
+(86) 18485505905

2020.12.26 Saturday13:45-15:00[Beijing Time]

Parallel Session 5

Tenecnt meeting system

https: //meeting. tencent. com/s/ZTqHUhgBY4RE
Meeting ID: 459 976 661

Password: 200012

ZHANG Shuxin
+(86) 13572061079

Parallel Session 6

ZOOM meeting system

https: //zoom. com. ¢n/j/91930008186?pwd=Q0NnSmx
iaVEVbINHMTIjdkVUd1dwQT09

Meeting ID: 919 3000 8186

Password: 626019

WU Yangqing
+(86) 18485505905

18




Parallel Session 7

ZOOM meeting system
https: //zoom. com. ¢n/j/66437775780?pwd=aWJIxZWo

yMOpBNWhPUmd4a0thWWIkUT09
Meeting ID: 664 3777 5780
Password: 862477

JIN Wenhan
+(86) 17843816884

2020.12.26 Saturday 15:00-18:00[Beijing Time]

Closing Ceremony &
Keynote Speeches

ZOOM meeting system

https: //zoom. us/j/91001605015?pwd=d0hxVEJWOU9
OVTImT272aXRnQ0dJQT09

Meeting ID: 910 0160 5015

Password: 255749

YU Shuzhen
+(86) 15901600157
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Jili o SR SRAE B N A i KPS AR TR S B0 18 SO SCT/SCIE Hitsrk 60 R

CFRAE 5 R ) 80 AT, A4 M0 19 L AF 58 AR SRAI 0 A B 5 < B B AN [

FEE R IEFCOH 8 LT ASRGER ARG o, AR EIN. %
B T A« I RS e ) O3 A2 ¥k L B8 A1 R [ SZ 275 B T 2 e 4 K2
BT

XIONG Zhang, professor, PhD supervisor, Beihang University, deputy director of academic committee of
Beihang University, director of the Engineering Center of Ministry of Education for Advanced Computer
Application Technology, director of Shenzhen Data Activation (Wisdom City) Key Laboratory, chief expert of
"Wisdom City" (the first phase) of 863 Program, the Cross-Century Talents of Ministry of Education, the
National Outstanding Teacher, instructor of course of national level quality, returnee with outstanding
contributions, Master Teacher of Beijing. He has studied in the Department of Computer Science in Michigan
State University and made technical exchanges and visits to dozens of countries. He has won the first prize of
national Science and Technology progress, Beijing Science and Technology Award, Fok Yingdong Young
Teacher Award and many other national and ministerial awards. In recent years, he has published more than
SCI/SCIE indexed 60 papers in high-level academic journals and conferences at home and abroad. He has also
authorized over 80 national invention patents, and many master and doctoral students under his supervision have
been financially supported by postgraduate innovation fund and awarded national scholarships. In recent years,
eight graduate students have funded China scholarship Council to study abroad and have gone to University of
Cambridge (UK), Carnegie Mellon University (USA), University of California, Berkeley (USA), Grenoble,
France) and other universities for exchange and study.
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Online society and artificial intelligence
XIONG Zhang

Abstract: As the fourth social form after agricultural society, industrial society and information society,
online society has formed new international political, economic development and social behavior patterns. At the
same time, the online society has the basic qualities of torrent consciousness, group innovation and online
responsibility. The change in the way of teaching and learning in the context of online society has aroused wide
concern in the society.

Based on this, this speech starts with the basic characteristics and main manifestations of online society, and
introduces the mixed teaching mode around the influence of online courses on the education of teenagers. At the
same time, from the perspective of artificial intelligence, this paper discusses the new generation of artificial
intelligence technology to reshape the role positioning, teaching philosophy and teaching methods of teachers. In
order to provide a theoretical basis for all kinds of schools at all levels to formulate relevant policies and

guidelines, for frontline teachers to effectively carry out education and teaching work to provide practical ideas.
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BE W, SRR, AFIRT A SHEM AT . HBERNER LKA
FEATE S IAER 72 ekl o). BRI RN TR E M . 8 4F 100
ZATH R, H 2 UGREU R, HE 2007, 2010 & 2013 4 [ ER2/FBHGHA
W], FIRTF 2015 4F [ARHGEEAA K] K 2019 4F [ZEHMIMERL] . 3HH
BORFEE 700 FHI85C, AHE 350 &5 SCI/SSCI/EI HITI 3C. Ath H AR 4
30 £ 4~ SSCI/SCI/EI & AR M| & & & 7, L M Australasian Journal of
Educational Technology (SSCI) . Computers & Education: Artificial Intelligence
(Elsevier) « International Journal of Mobile Learning and Organisation & Journal of
Computers in Education f{] ¥ 4. [F, #H{F IEEE Transactions on Education (SCI)
Bl Egi. AR B A K244 (Times World University Ranking) T 2016 /A4 10
most prolific and most cited researchers, ¥#I AL+ RFEAHA T A E — 122 .

Professor Gwo-Jen Hwang is a chair professor at Taiwan University of Science and Technology and works in the
Graduate Institute of Digital Learning and Education. Professor Hwang's academic expertise includes mobile and
ubiquitous learning, flipped learning, digital game-based learning, and artificial intelligence in education. He has
also been the principal investigator of more than 100 research projects and won many research awards. Professor
Hwang has published more than 700 papers, including more than 350 SCI/SSCI/EI journal papers. At present, he
is also the reviewer of more than 30 SSCI/SCI/EI academic journals, and the Editor in Chief of Australasian
Journal of Educational Technology (SSCI) . Computers & Education: Artificial Intelligence (Elsevier) -

International Journal of Mobile Learning and Organisation and Journal of Computers in Education. At the same
time, he is also the Associate Editor of /EEE Transactions on Education (SCI). The Times World University
Ranking announced 10 most prolific and most cited researchers in 2016. Professor Hwang is #1 prolific and cited

researcher in the world in the field of social sciences.
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Instructional Design Mode and Research Topic Combining Al and STEM
Gwo-Jen Hwang
This lecture mainly introduces the educational objectives and development trend of artificial intelligence
(Al) and STEM, as well as the design mode and research topics of teaching activities combining Al and STEM.
Professor Hwang will demonstrate the different learning design methods and measurement tools combined with
Al and stem through practical application examples in teaching field. This speech is of great reference value to
researchers and school teachers who are interested in developing the application of artificial intelligence in

education and STEM education.
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I Eric Hamilton

Eric Hamilton is a professor of education at Pepperdine University, with

courtesy appointment in mathematics. He specializes in research around

creation and use of interactive digital media. His main current work involves
leading a research effort with sites in the US, Brazil, Finland, Namibia, Kenya,
Mexico, and India, connecting adolescents in a virtual digital makerspace to
study participatory teaching and international collaboration. He serves on the
governing board of Boulder Learning, Inc., focusing on natural language
processing in literacy development, and has lectured on artificial intelligence
- in education. Hamilton co-led a major initiative of Finnish and US
governments in education innovation and technology. He served as division

director at the US National Science Foundation, and research center director at the US Air Force Academy.

Eric Hamilton & FICK K% (Pepperdine University) MIEEEE #3%, U132 B ALK 1815 5 M
H, HEfEZZET/EREEEMAF S RAEEE, B, 52, 99K, HET. S5 E e &%
L E DR R AR, #1725 AE 5 B R ME R 7 AR BT 18 /R 424% 2] /A =] (Boulder Learning, Inc.)
HHEe, WHTRFEFRWARES O, HERATEREERE. YRGS 175 =ML EE0TE
A QB AR T T ) — I RAR W . SRR E E KR RS2 (NSP) i)t N, SR E T E %
WL AR,
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Opportunities and Challenges of AI-Enabled STEM Education

Eric Hamilton

One objective of this talk is to survey major advances that artificial intelligence has enabled in STEM
education. There is a profound interest in understanding the near-term and long-term future of Al in STEM
education. The talk will also identify future trends in Al in education that are knowable and some that are mostly
unknowable. It will partition Al in STEM Education in to areas such as data mining, intelligence augmentation,
personalized learning, and interactive learning, all within the overarching construct of human-Al interaction. It
will close by reviewing large questions about Al-enabled transformations in STEM education that advance global
goals of fairness and prosperity.
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LLBREIBREEMAL SR ERBEMRIME RFTA, BFETIRFIERS
BIMAEFOEIEE, BEZTHERMRESS REE BTN B (9O
RAR. FEEMSERAL. HR&TRFER. ALZEXEZEEATERE
20 ZEMMALYR, HE STERKERAMERN, AREAREXEFET 200 5.

AR 20 LI EPFRSI, 32{F Interactive Learning Environments . International

Journal of Serious Games & the Visual Computers ZHTIREZ RSB A -
Associate Professor Yiyu Cai directs the Strategic Research Program of VR & Soft Computing. He is also deputy
director of NTU’s Center of Augmented & Virtual Reality. He is principal investigators with numerous projects
supported by National Research Foundation, Ministry of Education. Dr Cai has over 20 years’ experience doing
R&D in Virtual & Augmented Reality, Simulation & Serious Games, Artificial Intelligence, and their education
application. He has 8 international patents co-invented, and over 200 technical articles published. He has
organized more than 20 international conferences. He sits in the journal editorial boards of Interactive Learning

Environments, International Journal of Serious Games, the Visual Computers, etc.
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Virtual & Augmented Reality Technology for Intelligent STEAM Education

Yiyu Cai

Singapore kickstarted a national initiative on Future Schools in 2008. In this keynote, I will first share my
project FutureSchool @ Hwa Chong Institution. I will then discuss pedagogical innovation, and learning space
innovation. This will be followed by EduTech innovation with an emphasis placed on Virtual & Augmented
Reality Technology-enhanced Learning (VARTeL) my team has been developing over the years. Efforts will be
made on the case studies on VARTeL for STEAM education with my partners both elite or neighborhood schools
in Singapore, Europe, and Africa. The presentation will end up with an update from the 5th VARTeL Symposium

on Simulation and Serious Games recently I organized online.
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ZHANG Jinbao, Associate Professor, Department of Education, Beijing Normal
University, supervisor of master students majoring in Educational Technology, Science and Technology Education,
Director of Computational Thinking Education Research Center of Beijing Normal University, Assistant to Dean of
Beijing Normal University Science Education Research Institute, concurrently serving as Vice Chairman of
Information Technology Education in Primary and Secondary School Professional Commission of Chinese Society of
Education, Chairman of the International Computational Thinking Challenge in China. Recently, his research has
focused on successful case studies of teaching innovation in the digital learning environment, artificial intelligence
social issues and educational practices of Al, unplugged computational thinking education for early childhood and

teens, and STEM education to promote computational thinking and mathematical modeling.
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Artificial Intelligence and STEM Education: Will the story of the past be repeated?

ZHANG Jinbao

In recent years, STEAM education topics related to information technology and computers have received
increasing attention. But it is necessary to rationally explore the relevance of artificial intelligence and STEM
education. This report is divided into: the first part, clarify the goal; the second part, three studies-(1) are primary
and secondary school teachers ready to offer Al courses? (2) Is "Al+Education" supporting new education or bad
education? (3) Let Al social issues become the core scenario of STEM education; the third part is our thinking.

29



Zefe, BRVUITVE R A HE AR A HOR RENHdE, WL A2, AR BRI
TRIE A RN LA NSER BTN, BRI K R A s A
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QIN Jian, Associate Professor of Educational Technology Department, School

of Education, Shaanxi Normal University. She is the head of Shaanxi Normal
University's Gardening Creativity Space and Robotics Laboratory in primary and secondary schools, and the head of
the educational robotics of Shaanxi Normal University's Science Education Instrument Research and Development
Center. She is also the executive director of the Professional Committee of Intelligent Education Technology of the
Chinese Society of Artificial Intelligence (1996-present CBE); a director of the Special Committee of Artificial
Intelligence and Robotics Education of the China Education Development Strategy Association; a member of the
"RoboMaker" Robot Maker Training Group of the Ministry of Industry and Information Technology; and a member of
the expert group of the Chinese Artificial Intelligence Association.
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The Implementation Approach of Developing Artificial Intelligence and STEM Education in Primary

and Secondary Schools

QIN Jian

Artificial intelligence has made huge impact and caused profound changes on all fields of society. The
education field is no exception. Artificial intelligence is reshaping a new form of education. With the
development of technology, STEM education continues to penetrate into primary and secondary schools. We still
need to explore more about how to develop artificial intelligence and STEM education in primary and secondary
schools in our country. Based on our experience in teaching and competition practice, this lecture explores the
implementation approach to the development of artificial intelligence and STEM education in primary and
secondary schools in the context of artificial intelligence and STEM education, in order to provide guidance for
primary and secondary school teachers.
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Qujiang Scholar Professor, School of Education, Shaanxi Normal University, doctoral student supervisor,
President of the International Council of Associations for Science Education (ICASE). After studying and
working in the United States and Singapore for 12 years, after returning to China in 2011, he was elected as the
vice chairman of the Learning Sciences Subcommittee of the China Higher Education Association for two
consecutive terms. He teaches "Educational Research Methods" and "Learning Sciences" in Chinese, bilingual,
or English courses every year. The MOOC course "Retrieval and Analysis of Educational Literature" developed
by him was launched in July 2019. Six rounds of MOOC teaching have been completed, and more than 22,000

people have participated in the course.
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The resurgence of artificial intelligence (AI) and the development of STEM education

ZHANG BaoHui

Over the last year, my team and I have been developing a MOOC course for mainly pre-service and in-serve
K-12 teachers, it is currently titled: Foundations of Interdisciplinary and Integrated (STEM) Education. When
deciding the content of the course, we raised questions on the relationship between Artificial intelligence (Al)
and STEM education, both are hot topics in China's basic education, we were also curious about the resurgence
of Al and its implications for STEM education. This led to the application of funding to hold this conference.
This report is intended to stimulate sharing of ideas towards answering the above questions. With the
participation of the panelists and other conference participants, we hope to provide ideas and methods for

artificial intelligence and STEM to transform science and technology education in basic education.
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2R « BHf I (Manuel F. M. Costa) 31535 %) F K Je KR % (B2
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Manuel F. M. Costa hold a PhD degree in Science (Physics) from the University of Minho (Portugal) where he
works since 1985 at its Physics Department teaching and performing applied research in optical metrology,
image processing, thin films nanostructures and applications, solar energy, optometric instrumentation and
science education and literacy. He is President of the Ibero-American Optics Network, RIAO, for the term
2019-2022 President of the Hands-on Science Network, HSCI; Deputy Chair of the Scientific Advisory Board of
the European Optical Society; President of the Portuguese Society for Optics and Photonics, SPOF; and,
President of the Portuguese Territorial Committee of the International Commission for Optics, ICO. He is a
Fellow of European Optical Society since 2013.

34



HE TS NEN STEM #H
SAR - B

20 ZAERT, WA RERNLEE AL Tl B TR RERT FUNATT IR T — RIUEWANES), LAME
ReX B2 RS NH & A b, e T RE U RAURTEE 3. Il N sE =4 7 R BRI . He]
PALK12 24N E A, 55 5018 A AR (RoboCup) SEZEMIWFFT N [E 5 A= iRl 2% 8 R s e Rk 2% 0
UL RV 2 SRR FE RIS T, R EE SRR R BT A FRE B . 2004 5 Z=1E B A%
A7t LA A 228 (RoboCup 2004) %] 7 STEM A H#HE HLa AR TR fe it 2 —HEPus & e
RISCHEI 21 o AN R R EEREIR X — I AR I R

Robotics and STEM education in Portugal

Manuel Filipe Pereira Cunha Martins Costa

Over 20 years ago the robotics, industrial automation and artificial intelligence research groups of the
Portuguese universities began a number of initiatives and activities in order to bring these subjects into the
Portuguese high schools. A large number of lectures and demonstration activities were promoted. Robotics
completions had a major positive effect. Initially focused on K12 students soon the activities were extended to all
school levels with the combined efforts of the research groups involved in the ROBOCUP competitions, the
National Ciéncia Viva Agency and Hands-on Science Network, as well as many schools and professional schools.
The World Robotics Competition, ROBOCUP2004 in the Spring of 2004 in Lisbon was a key moment to the fast
development on last two decades of educational robotics and artificial intelligence in STEM education in

Portugal. A short overview of this evolutionary process will be given in this presentation.
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Prof. Bulent Cavas (Male) Bulent Cavas completed his Master and Ph.D. studies in the field of science education
at DokuzEylul University, Faculty of Education, Science Teacher Training Programme in 1998. He made his
Post-Doc on Inquiry Based Science Education in Middle East Technical University, Ankara-Turkey. He has over
150 national and international publications and written 10 books on science and science education. Currently, his
research interests are Responsible Research and Innovation, Open Schooling, Inquiry Based Science Education,
Virtual Reality in Science Education. He is the Past-President of International Council of Associations for
Science Education (ICASE -www.icaseonline.net). He is secretary of Science section of CMAS. He works as
external expert for evaluating European Commission Projects in Brussels-Belgium. He is working as Professor of
Science Education at Dokuz Eylul University (www.deu.edu.tr) in [zmir-Turkey.
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From “Science in Society (sis)” to “Science with and for Society (swafs)”: Challenges and

Implementations in European Science Education
Bulent Cavas

Europe is facing different challenges, including decreasing the number of scientists in STEM fields, the
relationship between university and industry, etc. Responsible Research and Innovation (RRI) implies that
societal actors (researchers, citizens, policymakers, business, third sector organizations, etc.) work together
during the whole research and innovation process in order to align better both the process and its outcomes with
the values, needs, and expectations of society. EU countries need to improve the human and physical resources
available to schools to inform students about STEM & Al careers. EU governments should invest significantly in
research and development in assessment in science education. So, making science education and careers
attractive for young people, science and technology-literacy awareness in the society, availability of innovative
formal and informal science education platforms, promoting innovative pedagogies in science education, and

developing responsible research and innovation in science curricula could overcome these challenges.
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Dr Steven Sexton is currently the Head of Teacher Education at the University of Otago College of Education in
Dunedin, New Zealand. He is a primary (students aged 5-13 years old) trained teacher who has taught in Japan,
Saudi Arabia, Thailand, Australia, and New Zealand. He completed his Ph.D. in 2007 at the University of Sydney
while working as a full-time classroom teacher. His Ph.D. thesis explored the role of teacher identity and
investigated why males enter primary education, females enter secondary maths and science fields, and why
mature adults change careers into education. His current research areas are in teacher cognition, science
education, and heteronormativity in schools. He has research publications in a range of journals and has been the
author of several chapters in published books. In addition to his roles at the University of Otago, Dr Sexton is the
current Editor of Science Education International journal
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Technology in the New Zealand Curriculum: Facts, Fiction, and Framework

Steven Sexton

In 2017, a change to the national curriculum of New Zealand required school teachers to implement a new
component into the Technology area of The New Zealand Curriculum for students in Years 1 to 10 (students aged
6 to 15 years old). This was to be fully implemented by the start of the 2020 school year. However, unless this
was a personal area of ability, only a very few teachers in New Zealand have had any formal training or
preparation for this new addition. This presentation addresses the facts, fiction, and framework into how primary
teachers were able to work in authentic collaborative relationships to support each other in how to implement a
new curriculum requirement that was not supported by any ministerial professional development. Primary
teaching focusses on the first eight years of formal schooling (students aged 6 to 13 years old) and teachers are
required to implement the entire national curriculum. This presentation builds on a 2019 study that noted for
those participating teachers, teaching an unknown area of the curriculum required emotional, political, and
pedagogical work. Over the course of the 2019 school year, those teachers in collaborative professional
development sessions explored, experimented with, and enacted digital technology. Results showed that students’
learning was enhanced through teachers’ meaningful and purposeful integration of digital technology in their

programmes of learning.
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CHEN Penghe received the B.S. and Ph.D. degrees in Computer Science from the National
University of Singapore (NUS). He currently serves as the big data researcher at the Advanced
Innovation Center for Future Education, Beijing Normal University (BNU), China. Before that, he
had been working at the Advanced Digital Sciences Center (ADSC), Singapore. His research
interests include knowledge graph construction, data mining and learning analytics.
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Applying AI Technologies on STEAM Education
CHEN Penghe

As an education approach utilizing Science, Technology, Engineering, the Arts and
Mathematics as access points for guiding student inquiry, dialogue, and critical thinking, STEAM
promotes new teaching and learning paradigms in education. Recently, the research of artificial
intelligence has also made great progress. Many knew models and algorithms have been designed
and proposed for domains like knowledge representation, natural language processing, computer
vision, and so on. Those techniques may also be applied to solve educational tasks. Hence, this
presentation tries to discuss how the Al technologies can be integrated with STEAM education for
teaching and learning.
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ZHU Yilin

STEM Teachers’ SWOT Analysis of STEM Education: The Bureaucratic -
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Beaton Galafa Current Trends in STEM Education in Sub-Saharan Africa: A Comparative
Study of Malawi, Nigeria, Kenya, and South Africa

Phuc Quang Bao
Tran, Khalida

Parveen

Leadership and STEM Education in Pakistan and Vietnam: Challenges and

Strategies

Latiba Khanum Current Practices of STEM education and Students’ Learning: A Case study of
Islamia University Bahawalpur, Pakistan

GONG Xiaoyang | o Comparative Case Study of Elementary School Science Lessons between

China and Finland
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SRR A:
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Contact Us

Conference website: http://zhangBaoHui.snnu.edu.cn/ifaise2020.htm
Submission and consultation mailbox: IFAISE2020@163.com

Dr. SARFRAZ Aslam: +86 15667033013, E-mail: sarfrazaslam@qq.com
Mr. TUO Pan :+86 15686756860, E-mail: tuopan031@126.com

Ms. ZHAO Lu: +86 18911490934, luzhao89@casisd.cn

Ms. LIU JinglJie :+86 17865329748, E-mail: 1370895697 @qq.com

Coordinator: ZHANG BaoHui, BaoHui.zhang@snnu.edu.cn
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