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What is Artificial Intelligence?

= Computer programs with the ability to perceive, reason,
and solve problems.

ntelligent
Systems Robots ompute
game vision

Computer voice Natural
speech recognitior Language
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Forms of Al applications for educational

i purposes

= Robots with AI technologies

= Reasoning, image recognition, voice recognition, natural
language

= Web-based intelligent tutoring systems

= Apps using Al technologies
= Al chatbots
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Educational robot- help autistic children
learn to interact with people

Milo

\

;b QIILEJJJEJJB children the one thing they need mos consnsfency \\\
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Anady

English Bot

Apps for language learning

= Andy English Bot
= Practice casual day-to-day interactions
= Practice asking and answering questions
= Discuss various topics

= Learn grammar
- Grammar explanation and test
- Corrects mistakes in messages
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Practice real-life conversations Learn new words and Take daily lessons
with a friendly robot expand your vocabulary to learn grammar

Andy - Learn English Andy - Learn English Andy - Learn English

What do you like to do in your Can you swim?

free time?

We have been working in his
office ____ three years.
since

Yes, I'm a great swimmer.=
Surfing the Internet, social for
networks mostly @ Do you go to the pool?

Don't waste too much time there! [ What is pool?

Perfect!

Yeah, I'll try!

POOL
Ll A pool is hole that holds
water. Usually, it is for people to
swim in.

{9 Explain

4 Got it

Right, learning English for
example ® -

We use FOR + a period of time
(two hours, six weeks etc.).

Tim and Tina have been learning
English ___ six years.

since

for

| always feel like | could do
something useful with all that
time :)

I've added this word to your
vocabulary &

| will definitely spend more time ia"?l‘ heanean NOIking et
with you now :) April.

Exactly!ey

Pedagogical theories and Applications of AIED



Grammarly.com

Intelligent system for providing English writing

advices

B

INe arrival of the Internet medns e Deginmning or anotner new erd. 1ne
appearance of the Internet makes people’s life more and more
convenient. With the % amount of information on it, we can look for
anything we want at any place and any time. However, some people

have different ideas about the Internet.

Everything could be a two-edged sword. For some people, they
consider the Internet not the best place to search for information
because anyone can provide information, thoughts and things they want
to share on the Internet. Unfortunately, the accuracy of these is
doubtful. Yet, on the other hand, with this large amount of sources, we
can find more information in a more convenient and faster way.
Moreover, it helps us develop international perspectives by providing

news and information from all over the world.

Barn in this era of the Internet, I'm used to learning new things and
finding materials with it. Therefore, | agree the claim that the Internet is
a good, convenient and fast way of communication. In my opinion, the
Internet helps a lot when it comes to self-learning. Take myself as an
example. | take a marketing course this semester. Every week, the
teacher asks us to preview the contents and do some example research.
There are always some special terms for the marketing field, and | can
always find definitions and explanations on the Internet. In addition,

nowadays, many teachers use the Internet to make their courses more

o« WFItING errors:

huge > m Eﬁ!’: enormous

The word huge is often overused. Consider using a more

specific synonym to improve the sharpness of your

writing.
.. .Check and improve:

1. Correctness: spell

large - Choose a different w

grammar, and
mees - ccpunctuation
« 2x.Clarity: easy to

~understand
" "3."Engagement:

e Delivery: right

impression to the

more interesting - Choose a different word

Hide Assistant

Overall score 68
See performance

Goals
4ofSset

Allalerts

Correctness

Clarity

Abit unclear

ent
hlad— ¥ 4

Delivery

Slightly off

~ co-jnteresting and effective

Send to )
proofreader: 2
reader

Plagiarism 919

Student’s writing essay
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Evaluate writing performance

Performance

_ Text score: 68 out of 100. This score represents the
quality of writing in this document. You can increase it o8 Sco re

by addressing Grammarly's suggestions.

Word Count Word count

I

1 Characters 2,398 Reading time 1 min 36 sec

| Words 403 Speaking time 3 min 6 sec

c Sentences 26

i

i Readabillty Metrics compared to other Grammarly users ==
Readability

7 Word length 4.8 D Above average

i Sentence length 15.5 e Above average

Readability score 57

! © More opportunities to practice writing

Your text is likely to be understood by a reader who has at least a 9tn-grade
N education (age 15). Aim for the score of at least 60-70 to ensure your text is easily
readable by 80% of English speakers.

DOWMNLOAD PDF REPORT
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& £6.(Shape and Color)-Identify flowers and
plants by using image recognition

1 B
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GArAna=E

Learning logs recorded exhibition for the findings
in the journey
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i Roles of Al in education

= Intelligent Tutor
» Personalized learning guidance, support, and/or interface
= Most of the Al-based learning systems/apps belong to this
category
= Intelligent Tool
= Assisting learners to complete learning tasks

= Helping learn search for, analyze and organize information (e.g.,
ChatGPT)

= Intelligent systems for learning management or policy

making

Hwang*, G. J., Xie, H., Wah, B. W., & Gasevi¢, D. (2020). Vision, Challenges, Roles and Research Issues of
Artificial Intelligence in Education. Computers & Education: Artificial Intelligence, 1, 100001.
Pedagogical theories and Applications of AIED
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i I. Intelligent tutors

Persona
Persona
Persona
Persona

ized learning content

ized learning paths

ized interface

ized learning guidance or supports

Pedagogical theories and Applications of AIED
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online learning behavior analysis

:L Providing personalized suggestions based on

= Using a fuzzy expert system to examine individual
students’ learning states to provide personalized
guidance based on their online behaviors:
2B E (Efficiency of Learning)
. %%‘%ﬁﬁ (Willingness of Learning)
= fiif.CafE (Patience)
= B0 E (Concentration)
« PR (Degree of comprehension)
= WK EET R (Chatting or discussing)

Gwo-Jen Hwang (1998), “A tutoring strategy supporting system for distance learning on computer
networks”, IEEE Transactions on Education, Vol. 41, No. 4, pp. 343. (SCI & EI)
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COMPUTERS &
EDUCATION

PERGAMON Computers & Education 40 (2003) 217-235

www.elsevier.com/locate/compedu

A conceptual map model for developing intelligent
tutoring systems™
Gwo-Jen Hwang™
Information Management Department, National Chi Nan University, Pu-Li, Nan-Tou, Taiwan 545, ROC

Received 15 October 2001; accepted 14 August 2002

Abstract

With the recent rapid progress of computer technology, researchers have attempted to adopt artificial
intelligence and use computer networks to develop computer-aided instruction systems. Meanwhile,
researchers have also attempted to develop more effective programs to test and enhance the learning per-
formance of students. However, conventional testing systems simply give students a score, and do not give
them the opportunity to learn how to improve their learning performance. Students would benefit more if
the test results could be analyzed and hence advice could be provided accordingly. This study proposes a
conceptual map model. which provides learning suggestions by analyzing the subject materials and test
results. A testing and diagnostic system is also implemented on computer networks based on the novel
approach. Experimental results have demonstrated that the novel approach benefits students and deserves
further investigation.

@© 2002 Elsevier Science Ltd. All rights reserved.
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Personalized learning problem diagnosis

Example of concept-effect model Positive
. - t
in a mathematical course /megers
7 ero Addition of
\ /lnteg{.
Subtraction Multiplication
A/Ofin tegers\“/()fi -
Negative Division of
Integers inte,c,r\ers4
Prime
numbers
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Learning path generated by the system

Recommend

e St s =

i
& VESEE © 3
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d learning

path for the student

The student’s

Learning status of

each concepts
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Gwo-Jen Hwang (2003), “A Concept Map Model for Developing Intelligent Tutoring
Systems”, Computers & Education, Vol. 40. No. 3, pp. 217-235. (SSCI & SCI, EI)
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b

X ¥ 44-A diagnosis-based learning system in
Taiwan (more than 100,000 users)

-,?.?-!?ﬁii.','.'f o Guavs B
@': BEXE ' TR 1584013 - 857 : B - - - -
- * Providing learning content and
o swses - [N - test items for the courses in
kil elementary and high schools.

« Using learning fuzzy diagnosis
technologies to provide
personalized learning paths.

https://adl.edu.tw/HomePage/home/
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Exam learners’ prior knowledge before allowing them
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Recommend personalized learning
paths based on diagnosis results

> DO

Pedagogical theories and Applications of AIED
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II. Intelligent learning partners

Posing new articles or messages Virtual peers in an
Discussion Area - - -
‘ | online discussion forum
l Promotion
— . :
Mechanism
_ V & Eat
Selected Interactions
flatoe == /]\ among Students
e \._‘_'_'__,_/’ k; A
PR "I )
Historical _
Database [* Supplemental Materials
. v
N—
4l )
Frequently Asked
Questions (FAQ)
. /

Chu, H. C,, Hwang*, G. J., Tsai, C. C., & Chen, N. S. (2009). An innovative approach for promoting information
exchanges and sharing in a web 2.0-based learning environment. Interactive Learning Environments, 1/4),

311-323. _ . - 21
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Virtual patient with natural language
process and expert systems

= Provide different cases for trainees to interact with
virtual patients

= Allow learners to interact with VP for history taking
and physical assessment using natural language

= Provide complete laboratory and imaging results

= Guide learners to collect and analyze data from VT to
make a diagnosis

= Provide immediate feedback to learners

Pedagogical theories and Applications of AIED 22



Developed by Kaohsiung Medical University

Pedagogical theories and Applications of AIED 23



MERE R ERFATUEBEMRFNE  BRHEE

’
#

-

S

L A

Pedagogical theories and Applications of AIED

00:52/2:50

24



II1. Intelligent classroom management system
using facial recognition and sensing technologies

e )
| Environment _i Reg"“ate the
| l Management System | classroom to a
: = | Context capturing 1 | "~ suitable condition
| \ _— i | for learning )
Context r———— _____I'____________T__h___'
: Sensors | l_ : $ | eac er : Accict \
I : : ;
| Context reconfiguration| | Instruction mode |
| & | module | |Management module | teacher to
: P~ : i | | switch
'NeY | . | ' instruction
| b | : |
evice o I Feedback device Instruction Mode A
: Controller I | management module | | Management System : modes
| e S . quickly
I ______________________________ Tt |
I
| Behavior management |
I module I ™
: Leaning Behavior I
I Management System T ] Alert students
I
I 1 Status capturing Behavior prediction : W_hen theY zlns
| —» module » module ] inattention
| B
|  Students | J




Learning behavior categories

Learning
Behavior
//,.“"',\— \

8
Inattentive Fatigue
Behavior Behavior 4 N

AN
~ N

Behaviors
Sometimes : Drowsy Aslee
[inattentive] [Inattentlve] - g

. Features
Chat Leaving Eyles hdalf Concentration
temporary close high
Partial Face emperature Eyes No movement
face out decreased closed for a Igng time

________________________ ___.—e't':'-_—:‘__.:._________ R (N P ———

| CO2 Triaxial SBEE
Microphone Honior C e Y

Pedagogical theories and Applications of AIED

Body
emperature
sensor




| Intelligence Classroom (Sensors & controllers)

Cameras x24 3-in-1 Sensor (temperature, CO, monitor X1

humidity, illumination) X3

.
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Interface for teachers

o5 Intelligent classroom management system = | B i
Learming Behavior h-lanagemem| Envitgnment Management| TInztmiction bode Management | Manual Cnnﬁgumﬁnn|
John David Alice Grace Peter
Kenny Kevin Cindy Chris Inattentive
Judy Allen Tina Jessica Absent
Eric Sandy Ted Amy
Absent List Inattentive List
Mark Chris
Andy Allen
Vicky Amy
John
Kevin
Jessica
Eric
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Scopus: "Intelligent learning system" or "adaptive
learning” or "smart learning”

Trends of the number of literature (1965-2021)
0 1081 +

1100
1000
900
800
700
600
500 A
400
300
200
100

0 7 T T T T T T T T ]
1962 1966 1970 1974 1978 1982 1986 1990 1994 1998 2002 2006 2010 2014 2018 2022

Pedagogical theories and Applications of AIED 29



AIED 1n six well-recognized SSCI journals of educational
technology

90

80

70

60

50 1

40 -

30

20

10

"artificial intelligence" OR "machine intelligence" OR "intelligent support" OR "intelligent

virtual reality" OR "chat bot*" OR "machine learning" OR "automated tutor" OR "personal 82
tutor*™ OR "intelligent agent™ OR "expert system™ OR "neural network* OR "natural
language processing" OR "chatbot™ OR "intelligent system" OR "intelligent tutor*" T

* Computers & Education
* Educational Technology & Society (ETS)
* Interactive Learning Environments (ILE) 50
* British Journal of Educational Technolo
(BJET) “'m) sscI
* Educational Technology Research and
Development (ETR&D)
* Journal of Computer Assisted Learning
16

12
8 6 8 7
—i-—

0
1988

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
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What kinds of papers have been published in SSCI

i journals?

= Review papers: too many

= Investigation of learners’ or instructors’ perceptions or
acceptance of Al in educational settings: too many

= Position papers: too challenging to be accepted

s Experimental studies: not many and with great
potential

Pedagogical theories and Applications of AIED 31



Chen, X., Xie, H., & Hwang, G. J. (2020). A multi-perspective study on artificial intelligence in education: Grants,
conferences, journals, software tools, institutions, and researchers. Computers and Education: Artificial
Intelligence, 1, 100005.

Tang, K. Y., Chang, C. Y., & Hwang, G. J. (2021). Trends in artificial intelligence-supported e-learning: A systematic
review and co-citation network analysis (1998—-2019). Interactive Learning Environments,
https://doi.org/10.1080/10494820.2021.1875001.

Chen, X., Xie, H., Zou, D., & Hwang, G. J. (2020). Application and theory gaps during the rise of artificial
intelligence in education. Computers and Education. Artificial Intelligence, 1, 100002.

Liang, J. C., Hwang, G. J., Chen, M. R. A., & Darmawansah, D. (2021). Roles and research foci of artificial
intelligence in language education: an integrated bibliographic analysis and systematic review
approach. Interactive Learning Environments, https://doi.org/10.1080/10494820.2021.1958348.

Hwang, G. J., & Tu, Y. F. (2021). Roles and research trends of artificial intelligence in mathematics education: A
bibliometric mapping analysis and systematic review. Mathematics, 46), 584.

Chu, S. T., Hwang, G. J., & Tu, Y. F. (2022). Artificial intelligence-based robots in education: A systematic review of
selected SSCI publications. Computers and education: Artificial intelligence, 100091.

Hwang, G. J., Chang, P. Y., Tseng, W. Y., Chou, C. A., Wu, C. H,, & Tu, Y. F. (2022). Research trends in Artificial
Intelligence—associated nursing activities based on a review of academic studies published from 2001 to
2020. CIN: Computers, Informatics, Nursing, 4X12):p 814-824.

Hwang, G. J.,, Tang, K. Y., & Tu, Y. F. (2022). How artificial intelligence (AI) supports nursing education: profiling
the roles, applications, and trends of Al in nursing education research (1993-2020). Interactive Learning
Environments, https://doi.org/10.1080/10494820.2022.2086579.

Xie, H., Chu, H. C., Hwang, G. J., & Wang, C. C. (2019). Trends and development in technology-enhanced
adaptive/personalized learning: A systematic review of journal publications from 2007 to 2017. Computers &

Education, 140, 103599. 3
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§ Routledge

Taylor & Francis Growp

e Interactive Learning Environments

IS5N: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/nile20

Trends in artificial intelligence-supported e-
learning: a systematic review and co-citation

network analysis (1998-2019)

Kai-Yu Tang, Ching-Yi Chang & Gwo-Jen Hwang

To cite this article: Kai-Yu Tang , Ching-Yi Chang & Gwo-Jen Hwang (2021): Trends in
artificial intelligence-supported e-learning: a systematic review and co-citation network analysis
(1998-2019), Interactive Learning Environments, DOI: 10.1080/10494820.2021.1875001

To link to this article: https://doi.org/10.1080/10494820.2021.1875001

Tang, K. Y., Chang, C. Y., & Hwang**, G. J. (2021 ). Trends in artificial intelligence-supported e-
learning: A systematic review and co-citation network analysis (1998-2019). Interactive Learning
Environments. Do1:10.1080/10494820.2021.1875001.
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mathematics ﬁ,\pfy
!

Review

Roles and Research Trends of Artificial Intelligence in
Mathematics Education: A Bibliometric Mapping Analysis and
Systematic Review

Gwo-Jen Hwang * and Yun-Fang Tu ’

Graduate Institute of Digital Learning and Education, National Taiwan University of Science and Technology,
Taipei City 106335, Taiwan; sandy0692@gmail.com
* Correspondence: gihwang@mail.ntust.edu.tw

Abstract: Learning mathematics has been considered as a great challenge for many students. The
advancement of computer technologies, in particular, artificial intelligence (Al), provides an opportu-
nity to cope with this problem by diagnosing individual students’ learning problems and providing
personalized supports to maximize their learning performances in mathematics courses. However,
there is a lack of reviews from diverse perspectives to help researchers, especially novices, gain a
whole picture of the research of Al in mathematics education. To this end, this research aims to
conduct a bibliometric mapping analysis and systematic review to explore the role and research
trends of Al in mathematics education by searching for the relevant articles published in the quality
journals indexed by the Social Sciences Citation Index (SSCI) from the Web of Science (WOS) database.
Moreover, by referring to the technology-based learning model, several dimensions of Al in mathe-
matics education research, such as the application domains, participants, research methods, adopted

check for technologies, research issues and the roles of Al as well as the citation and co-citation relationships,
updates : : . e . ;

Hwang*, G.J., & Tﬁ, Y. F. (2021). Roles and research trends of artificial intelligence in mathematics
education: A bibliometric mapping analysis and systematic review. Mathematics, 9(6), 584.

Pedagogical theories and Applications of AIED 34



; Routledge
NTERACTIVE

e Interactive Learning Environments

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/nile20

Roles and research foci of artificial intelligence in

language education: an integrated bibliographic
analysis and systematic review approach

Jia-Cing Liang, Gwo-Jen Hwang, Mei-Rong Alice Chen & Darmawansah
Darmawansah

To cite this article: Jia-Cing Liang, Gwo-Jen Hwang, Mei-Rong Alice Chen & Darmawansah
Darmawansah (2021): Roles and research foci of artificial intelligence in language education:

an integrated bibliographic analysis and systematic review approach, Interactive Learning
Environments, DOI: 10.1080/10494820.2021.1958348

To link to this article: https://doi.org/10.1080/10494820.2021.1958348

Liang, J. C., Hwang, G. J., Chen, Alice M. R., & Darmawansah (2021). Roles and research foci of Artificial
Intelligence in language education: An integrated bibliographic analysis and systematic review approach. Interactive
Learning Environments. DOI: 10.1080/10494820.2021.1958348.
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Int. J. Mobile Learning and Organisation, Vol. 15, No. 4, 2021 427

Advancements and hot research topics of artificial
intelligence in mobile learning: a review of journal
publications from 1995 to 2019

Gwo-Jen Hwang, Yun-Fang Tu*and
Chi-Jen Lin

Graduate Institute of Digital Learning and Education.
National Taiwan University of Science and Technology.
Taipei. Taiwan

Email: gjhwang.academic(@gmail.com

Email: sandy0692@gmail.com

Email: chi.jen1023@gmail.com

*Corresponding author

Abstract: Based on the Technology-based Learning model, the present study
reviewed the Artificial Intelligence-supported Mobile Learning (AImL) studies
by searching for journal articles published from 1995 to 2019 in the Scopus
database. Various dimensions, such as countries/areas, authors, subject areas
and subject categories, hot topics and adopted technologies, were considered 1n
this review study. Regarding the hot topics of AImL studies, the main focuses
were ‘situated learning” 1n 1995-2007, ‘mobile learming’, ‘intelligent tutoring
systems’ and ‘ubiquitous learming’ 1 2008-2013, and ‘mobile learmng’,
‘artificial intellicence’. ‘machine learnine’ and “intellicent tutorine svstems’ n
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Who are the potential researchers of
i AIED studies?

= Researchers who can develop Al systems:
= Computer science researchers

s Researchers who are Al users:

= Education or educational technology researchers
= Other fields

The challenges are quite different to them.

Pedagogical theories and Applications of AIED 37



Challenges to computer science
researchers in conducting AIED studies

= They might develop an Al-based educational systems, but do
not know how to show the contribution of their studies

« Lack of the experience of designing an experiment to show the

effectiveness of the Al systems and the knowledge of using
pedagogical theories to support their studies

= It is not good enough to evaluate the performance of an Al-based
learning system using only students’ self-reported data, such as
"satisfaction."

« It is also not good enough to compare the "speed" and "accuracy" of
Al algorithms using some test data.

Pedagogical theories and Applications of AIED
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A possible solution to computer science
researchers who conduct AIED studies

1. Learn to design a quasi-experiment:

= Find two classes of students
=« Experimental group: learn with the Al-based system
= Control group: learn with the conventional approach

= Learn to use some statistical analysis methods, such as t-
test and ANCOVA to analyze the data collected from the
two groups

2. Collaborate with educational researchers

Pedagogical theories and Applications of AIED 39



Computers and Education: Artificial Intelligence 1 (2020) 100003

Contents lists available at ScienceDirect

Computers and Education: Artificial Intelligence

4 {f-:' ¥ g0 |‘;- ==
FI SEVIER journal homepage: www.elsevier.com/locate/caeai

A fuzzy expert system-based adaptive learning approach to improving 1)
students’ learning performances by considering affective and |

cognitive factors

Gwo-Jen Hwang >, Han-Yu Sung °, Shao-Chen Chang ¢, Xing-Ci Huang *

* Graduate Institute of Digital Learning and Education, National Taiwan University of Science and Technology, 43, Sec.4, Keelung Rd.. Taipei, 106, Taiwan

b Department of Allied Health Education and Digital Learning National Taipei University of Nursing and Health Sciences, No.365, Ming-te Road, Peitou District, Taipei
City, Taiwan

© Department of International Bachelor Program in Informatics and the Department of Information Communication, Yuan Ze University, No. 135, Yuandong Rd., Zhongli
Dist., Taoyuan City, 320, Taiwan

ARTICLEINFO ABSTRACT

Keywords: Scholars have indicated the importance of providing guidance and support for individual learners. In the past
e

® HDCERSE ~ o ®md) Z P

2021/10/16

Hwang, G. J., Sung, H. Y., Chang, S. C., & Huang, X. C. (2020). A fuzzy expert system-based adaptive
learning approach to improving students’ learning performances by considering affective and cognitive
factors. Computers & Education: Artificial Intelligence, 1, 00003.
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A fuzzy expert system for adaptive learning
was developed

Interface of the adaptive learning system
e
Multimedia Questions |
learning _ _ <—|_ Bank
material 4 Leaming | Testng database
database model model
e LT T
: Affective
Adapfwe | performance
1331‘111{15 Leaming status o database
material Recording model o —
database T
Cogunitive
G’EI]EI‘E’EJ[E performance
personalized Expert system module database
learning content e

Affective performance Cognitive

Supplementary material

fuzzy rule
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The system is able to adapt learning paths
based on students’ cognitive performance

learning progress - The formula of area m

SmEeR EWaT El BL

. The students’

Please draw the height of this triangle with the set square
(Take BC as the base, and draw the height of BC)
Please put the right angle of the set square on the BC. B a
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ARG ARER LA A
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We are referring to the line perpendicular to the bottom by the vertex.
That 15 the height of the bottom to the vertex in the triangle.

Low achievers
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Welcome, Tyt =3 b o)
balled I_The height of triangle | [ The calculation of area
> ZRENE
REaE
v ISOEEDER
R FAEARnEN M4 = B R RS
> SARNER R EFKEHLRRY 2 540 3 438F
@ ETH::! w575 G 5 R R o) R ?
& B2EnEm 24% .34z
@ wEnEm A
2 NzEFER ““‘::‘\\‘ ;lg-l:%l1% — d’n*ﬁ']-’)
B #A=E=EN ‘ h I&»"\izﬁ_' |ﬁ]:§f(30
oen R 345 — @45
B ‘(‘ D E
Sem Scm S5cm
Biam#K: 5x 6+ 2=15FF s
BiER2Ee @Mk - 10 x 6 + 2=30FF 2%
B R3ME@mM 15 x 6 + 2=45FF o p

Think about it: If the height of this triangle does not change, when the length of
the base becomes 2 times and 3 times longer, how many times will the area be
than the original area?

The oniginal atea: 5x6 + 2 =15

The area of 2 times base line : 10 x6 = 2 =30

The area of 3 times bage line : 15x6 + 2 =45

High achievers
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The system can also adapt learning content based

on students’ affection status
-Pop-up window to examine concentration

ki

REEE

v FETMEFOER
B FoOEFa RS
> =ERNER

B =aFaRg
8 BYNER

B BEaRY

8 F=EHNER
B #A=ETaRY

==} 7 oF S HRAR [k e

Click!
1. # EHELOKIE |

2.!&/

_Click OK to go to the next step
3. BEZARUBABRESIBC(K) - AiE
REMBBCAISE [
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Experimental design

[ Experimental Group A | ( Experimental Group B Control Group
L (N=53) (N=53) (N=56)
||" ' ' ™
The introduction of learning activity and system instructions } 15 min
& £ T
r ™\
Pre-test(The unit of area) 30 min
" Pre-questionnaire(Mathematical anxiety) |
¥ & &
The adaptive learning The adaptive learning
system with affection and system with cognitive Conventional S i
cognitive performance performance analysis learning system
analysis mechanism mechanism
& A 4 &
Post-test(The unit of area)
Pre-questionnaire(Mathematical anxiety, cognitive load } 40 min
& technology acceptance)
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Table 1.

The ANCOVA results of students’

learning achievement

, Adjusted 2 Post Hoc
Group N  Mean SD Mean SE F n (LSD)
(a)Expermental Group A 53 66.32 18.37 67.31 244 3.12° 0.038 (a)=(b)
(b)Experimental Group B 53 58.77 20.73 58.17 2.44 (a)y=(c)
(¢)Control Group 56 59.02 16.52  58.65 237
< 05

Table 2. The ANCOVA results of students” mathematical anxiety

. Adjusted 2 Post Hoc
Group N Mean SD Mean SE F 1 (LSD)
(a)Experimental Group A 53 252 1.05 2.53 0.07 5.597 0.066 (a)<(c)
(b)Experimental Group B 53 264 1.02 2.72 0.07
(c)Control Group 56 2.86 0.99 2.78 0.07
i)
45
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Challenges to educational technology
researchers in conducting AIED studies

= They might need help in implementing or
finding available Al-based learning systems or

apps
= They might be unaware of what Al is.

Pedagogical theories and Applications of AIED
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Possible solutions to educational technology
iresearchers intending to conduct AIED studies

= Knowing the definition of Al and the functions of Al
systems

= Learn to identify whether an application is Al-related
or not

= Learn to search for applicable Al systems for
educational usage

= e.g., Are the adopted chatbots Al-based systems?
= Learn to design Al-based activities and studies

Pedagogical theories and Applications of AIED
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What is AIED? Broad sense and narrow sense perspectives
(Sze, Chen, Yang, & Emer, 2017).

Education

se modern Al technologies
(e.g., Deep learning) to
enable the system to learn as
well as perceive, reason, and
solve problems
(Science Fiction Movies,
Computer science journals)

Deep learning

Machine learning

Can perceive, reason, and solve
problems like human being
(Education technology)

Pedagogical theories and Applications of AIED
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Al algorithms taken into account from a broad

~|sense perspective

Evolutionary algorithms

e.g., genetic algorithms, ant colony, Tabu

Bayesian inferencing and networks

Search and optimization

Fuzzy set theory

Deep learning/neural networks

e.g., image or voice recognition systems (e.g., voice-to-text
translation)

Case-based reasoning

Making decisions by referring to similar cases provided by domain
experts

Data mining

Classification, clustering, association rules

Traditional machine learning approach

e.g., developing a decision tree based on the cases provided by
domain experts for classification or decision supports

Statistical learning

e.g., linear regression, polynomial regression (for prediction or
reasoning)

Natural language processing

e.g., Chatbots (e.g., Andy) with free-style conversation interface

Knowledge elicitation methods via
interviewing domain experts

repertory grid, EMCUD for developing expert systems

Hwang, G.J., & Tu, Y. F. (2021). Roles and research trends of artificial intelligence in mathematics education:
A bibliometric mapping analysis and syr@sgagiearenaomas Mt roplieticondod B4ED 49




Some solutions to educational technology
researchers

= Using existing apps in research design

= Learn to search for those "intelligent," "image recognition" or
"voice recognition" apps

= Learn to identify the Al algorithms used in the applications

= Cooperate with computer science researchers who are
able to develop Al systems or apps
= image recognition (using neural networks or deep learning

= expert systems (using rule-based inference or other Al
algorithms)

Pedagogical theories and Applications of AIED
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Pedagogical theories for AIED research

s Social Constructivism

= Emphasizing that knowledge is constructed through
interaction with others

= Double-loop learning theory

= Emphasizing the importance of acquiring additional
knowledge or seeking advices before making attempts to
solve problems.

= Embodied cognition theory

= Many features of cognition are shaped by aspects of a
person’s entire body.

Pedagogical theories and Applications of AIED
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Potential AIED research design (1)

= Investigating the impacts of using AI applications on
students’ learning performances and perceptions

Pre-test Pre-test \
4 4

Learning achievements

/AI-supported Conventional ;2ffr_';if';i%::;ti"ati°"
Iearning Iearning Learnin anxie

*Robot-based learning - 9 ty .

- AI-based Chatbots iL iL )Iler order thinking

- Image recognition _ _

apps Post-test Post-test

- AI-supported formative

assessment

« AI-supported inquiry-
based learning

Pedagogical theories and Applications of AIED
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Promoting students' learning achievement and
self-efficacy: A mobile chatbot approach for
nursing training

a , 1 2 ) i 3
Ching-Yi Chang | Gwo-Jen Hwang | Meei-Ling Gau
'School of Nursing, College of Nursing,
Taipei Medical University, Taipei, Taiwan Abstract
"Graduate Insttuls of Digital Leaming and The aims of nursing training include not only master-
Education, National Taiwan University of ) ‘ )
Science and Technology, Taipei, Taiwan ing skills but also fostering the competence to make
3 i - — .
Department of Midwifery and Women decisions for problem solving. In prenatal educa-
Health Care. National Taipei Universitv

Chang, C. Y., Hwang, G. J., & Gau, M. L. (2021). Promoting students’ learning achievement and self-efficacy: A mobile chatbot
approach for nursing training. British Journal of Educational Technology. DOI: 10.1111/bjet.13158
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Experimental group Control group

— —

Pre-test and pre-questionnaires

Mobile chatbot-based

. Traditional instruction
learning approach

Vaccine knowledge training

Post-test and post-questionnaires

Interview

Pedagogical theories and Applications of AIED

50 mins

100 mins

100 mins

50 mins

320 mins
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The conversation window
between a student and chatbot

I

i | il L] p—

| o G R 1

9 n i@ h e Y - BRI

HIAToRIE 7 S A M B 7

T BRI B S0 00 A B B PR
PE— v
o — Where to buy masks
Prevent COVID-19 | L.Clariy false news mp— ‘

} ] .
L S |

O O BinwNm 0

View domestic and
international epidemics

EEES I TR

:_L" ’ Tu ?: :.-_-.\@ ‘é__ Telephone consultation

. i S ORE B eI T mEStAle ":f'_[ :I.L_I.JI-: &

Check when the
vaccine is given

e ——
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A. Start using the chatbot

rm _°

Mm e O . D FF11:82

FRANEE T B WA

{RAREE T RRAY R AR
e ?

i S IF IR I ARV IR RRE
EES T (FPEEYIEEHE)
EEm a5 (AR B o) el el
A FRFE"

B AT

EE20N9F RS EMIEY
T I I » ELEEIEA
iR - R EARSEE
MR ERABRSIE » I
A ACOVID-19( & M AT E
MiftS) - SEEFAERRD
AEHAFHENEEWRE -
g%ﬁﬁmﬁ%ﬁm%ﬁ&m&%ﬁﬂﬁ

S ATEACOVID-19BURIER
R -

I want to learn about infectious diseases

What infectious disease do you want to know
about?

Please tell me the correct name of the infectious
disease you want to inquire (both Chinese and
English). For example. if you want to inquire about

Wuhan pneumonia

This was discovered in Wuhan City. Hubei Province,
China at the end of 2019, so it is called Wuhan
pneumonia. The World Health Organization has
confirmed that it is caused by a new coronavirus
strain and named it COVID-19 (Taiwan referred to
as Wuhan pneumonia). Taiwan’s Department of
Disease Confrol has announced that it is the fifth
category of statutory infectious diseases, and the
notified name is severe special infectious pneumonia

Pedagogical theories and Applications of AIED

56



m >

M®aA O @85l D FFI:32

@ A2 HICoVID-19 B #LEELR
A - MRS » IRIRIEAE
MBS T » A RHR
PEIREEHE - SRE S EETAE
AR BIEAER (SMLBERE
AR SRR - ER e

(R &

27 S B R v
WE » F—FHMNEES :
htip:/fat.cde.tw/xPO0P0

T 4 T (W R B it

i 05 5 e O e B
Facebook Line FE] HLiN,

Mftzo1of B ER A 18T
IR T R ?

W AR 7

wnfaraRG ?

Y

M B o p O @l O FF11:32
- HRER A [E F
|

o At 2019OFR TR mS » 8T . . :
HEATAR T MR 2 What should I do if I am infected with the

2019 novel coronavirus?

WEHEELR ?

wnEep 7
REMUSLAR T B 7 If you have fever, cough and other
EWWERIE uncomfortable symptoms when you return to
SR T 201 OB TS the country and enter the country. you should
i take the initiative to notify the airport and
O smrmmEszn . e port quarantine personnel

AEA » fEE iR R
BOwEAR

& ESMEE) 45@;13&!&1:@\ Remember to tell the doctor your travel history,
ﬁ%g%ﬁ%%’i;{%ﬁ occupation, contact history and whether
LR A anyone around you has similar symptoms
when you seek medical treatment, to help the

doctor diagnose in time
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ANCOVA of learning achievement by comparing
the experimental and control groups

Adjusted
Group N Mean SD F n2
mean
Experimental 18 88.58 11.02 87.36  22.80** 409
control 18 60.51 15.01 61.73

xkkp< 001

Pedagogical theories and Applications of AIED
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ANCOVA of self-efficacy by comparing the
experimental and control groups

Adjusted
Group N Mean SD F n2
mean
Experimental 18 4.54 0.53 445 34757  .513
control 18 3.31 0.45 3.40

xkkp< 001

Pedagogical theories and Applications of AIED
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)
A robot-based digital storytelling approach to enhancing EFL s
learners’ multimodal storytelling ability and

narrative engagement

Jia-Cing Liang *, Gwo-Jen Hwang *"%"
# Graduate Institute of Digital Learning and Education, National Taiwan University of Science and Technology, Taiwan

" Graduate Institute of Educational Information and Measurement, National Taichung University of Education, Taiwan
¢ Yuan Ze University, Taiwan

ARTICLE INFO ABSTRACT
Keywords: Digital technology has brought new opportunities for language education. Multimodal literacy
Teaching/learning strategies refers to the ability to read, watch, understand, respond to, and generate multimodal texts.

Improving classroom teaching
Pedagogical issues
Secondary education

Multimodality, promoted by scholars, generates meaning in multiple modes. Hence, digital sto-
rytelling (DST) presented with multimodal content has been extensively applied in second lan-
guage instruction. However, traditional DST is mostly presented in videos with one-way
communication; it lacks two-way communication with the audience and is only regarded as a
learning method for knowledge acquisition. As a result, the present study proposed a robot-based
DST (robot-DST) approach to facilitate the interaction in the DST process and to enhance stu-
dents’ engagement. In order to evaluate its effectiveness, a quasi-experiment was conducted in an
EFL course at a senior high school. Two classes of 11th graders participated in the experiment.
One class with 40 students was the experimental group adopting the robot-DST approach, while
the other class with 40 students was the control group adopting the conventional animation-based
DST (CA-DST) approach. The results showed that the robot-DST approach could significantly
reduce students’ communication apprehension, as well as enhance their English speaking ability,
storytelling ability, narrative engagement, and communication tendency. The findings show that
using robots in the context of digital storytelling design has great potential for promoting
learners’ language learning performances. Accordingly, in-depth discussion and suggestions for
future research are provided for researchers and school teachers who intend to use robots in
educational settings.
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Embodied cognition theory

Emotion

Brain

Body

Environment

Cognition —= = Behavior

« Human cognition comes from developmental, embodied interactions with physical environment.
« Cognition, emotion, and behavior are all embodied and embedded in the brain, body, as well as
the environment.

Pedagogical theories and Applications of AIED 62
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Embodied cognition theory | . o

S T is s

= The body & mind are no longer regarded as separate entities.

= Perceptual rich experiences shape the cognitive process,
which in turn facilitates learners’ construction of meaning in
the process (Gallese & Lakoff, 2005).

= This can be used to explain why robot-based digital

storytelling is better than conventional video-based digital
storytelling.
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i Robot-based Digital Storytelling

Multimodal DST elements
Linguistic

\ITE] R} Auditory

Gestural Y EIE]
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Four degrees of embodiment

| levell | level2 | _level3 | leveld _

Small screen Small Small or large Mixed-Reality
screen display
Observation Interactive Motion Sensing with
al/passive Sensing Locomotion
Interfaces
Visual stimuli O O O O
Limb movement X O O O
gestural relevancy X X O O
Immersive X X O O
environment
body movement X X X O
Video-based Robot-based
DSL DSL

Pedagogical theories and Applications of AIED



Experimental group Control group
Robot-DST approach CA-DST approach

DST lectures
Pre-tests of English speaking ability & storytelling ability
. : Phase 1
Pre-questionnaires

DST editor tutorials & Story script writing

Phase 2

Robot-DST CA-DST

design activities design activities

DST project presentation & evaluation

Phase 3
Narrative engagement evaluation
Post-tests of English speaking ability & storytelling ability

Phase 4

Reflective journals, post-questionnaires, and interviews

Pedagogical theories and Applications of AIED
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BFrom the perspective of embodied cognition theory, the
essential difference between the Robot-DST and CA-
DST approaches lies in the levels of embodied cognition
the students were involved in.

mHigher-level embodied cognitive learning lead to better
learning outcomes.

A A @ K
Control group 1

. FEe | Vokeo Faotine, She wyonng ;
t I DS L family,only wchi Coseite, She mst find work.+
(factory]
Conventiona z i
g long 13y e Keep on working tll you drop Or
we must hungry.+
at! what have is
SdS "y
- 5 A ’
B
07 N / h o
\& A / ; |

Experiment group

Robot-based DST

N\

Level 3

Level 1 | < Level of embodied cognition p»
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Robot-based digital storytelling in the multimodal LBD classroom

® Wcalnzatlon ‘

Assessment rubrics for ® Narrative structure
robot design ® Mental imagery
I structure : Narrative engagement
accuracy e - 4 Audience | narrative understanding |
completeness - | |
A | emotional engagement |
appearance ® Mental imagery | |

attentional focus

narrative presence
® Body language

® Facial expression

innovation

| interaction

Busselle & Bilandzic (2009)

Hwang et al. (2018)

RIBTHT | R | 1 !
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Interaction of anxiety levels and DST approaches on English
speaking ability

EEER 12.61 Robot-based DST benefits the high-anxiety students
B 5 . more than the low-anxiety ones.
E:
23
2
5 12.07
-; z 1192 ;
5 ';: Low anxiety
§ " 11.72 =~ High anxiety
& 11.61
5 1152
=
3
- 11.32
E
2 (1.12 11.19

Robot-DST CA-DST

Mode of storytelling
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Fostering professional trainers with robot-based digital
storytelling: A brainstorming, selection, forming and evaluation
model for training guidance

b:¢4" Kuan-Fu Chen”

o
Chun-Chun Chang“, Gwo-Jen Hwang
* Department of Nursing, Chang Gung University of Science and Technology, Taiwan

b Graduate Institute of Digital Learning and Education, National Taiwan University of Science and Technology, Taiwan
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ARTICLEINFO ABSTRACT

Keywords: In a working environment which requires professional knowledge and judgment-making ability,
Teaching/learning strategies professional trainers play an important role; through effective professional training, they can help
Storytelling newcomers to successfully apply their expertise in the workplace. Hence, how to cultivate

Performance : : : ] 2l :
excellent professional trainers has become an important issue of talent cultivation for various

Improving classroom teaching :
T F i enterprlses.
Interactive leamine environments
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Introduction of learning system and tasks

{ < )
Experimental Group ] [ . =
(NEJII,‘ ) Control Glj*nlup (N=20)
S S

Pre-test of learning achievement; pre-questionnaires of
learning attitude and critical thinking awareness

Diabetes Teaching Plan Design and Materials Production course

7 ~

-

L

Robot-based digital ' Conventional digital
storvtelling (R-DST) based on storytelling (C-DST) based on
the BSFE model

the BSFE model
l

|

-E- {1

Content completeness rating for
teaching plan desion nnﬁ materials production

<~

Post-test of learning achievement: post-questionnaires of
learning attitude and critical thinking awareness,
cognitive load, and learning satisfaction

%
Sy

Interviews
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20 mins
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Trainees used an editor

to develop digital

stories for robots

~N
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Robots presented the developed stories with
gestures, facial expressions and movements
- Embodied learning theory

Pedagogical theories and Applications of AIED
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Table 2. ANCOVA results of learning achievement

Adg:st Adjust
ed SD
NEED

’r“l)’:'me“ta' 87.14 1146 8723  2.06 38.38

m- 20 69.00 7.18 6891  2.12

%1 < 001
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Table 3. t-test results of teaching plan design quality

Experimental group
Control group
Experimental group

Accuracy
Control group

0001110 [=1{=,-1| Experimental group
Control group

Experimental group

Appearance

Control group
Experimental group
Control group

Experimental group

Control group
*Exkp <.001; **p <.01; *p <.05

21
20
21
20
21
20
21
20
21
20
21
20

4.76
4.46
4.91
4.72
4.73
4.57
4.80
4.44
4.74
4.33
4.72
4.36

0.28
0.31
0.15
0.19
0.32
0.29
0.29
0.28
0.38
0.32
0.45
0.41
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3.21%*

3.56%**

1.64

4,10%%*

3.75%*

2.71%

1.02

1.11

1.30

1.17

0.84
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‘_L Potential AIED research design (2)

= Incorporating effective strategies or tools into
AlI-based learning contexts

S

-AI-based Chatbots
-Image recognition
apps 4

* Learning
achievements
* Learning motivation

*AI-supported

formative assessment @

*Al-supported inquiry- (bt tact

based learning

- Self-efficacy
» Learning anxiety

Pre-test Pre-test
Concept mapping AI apps
-based Al apps @
Post-test

7+ Higher order

thinking
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Learning Analytics for Investigating the Mind Map-Guided Al
Chatbot Approach in an EFL Flipped Speaking Classroom

X Replika Diary
JUNE
I'm your personal Al
companion. You can talk to Saw some new Haven't seen Chi-
me about anything that’s on (for me) folks Jen today.
ut anything today in a picture! Probably just
your mind. What a treat. Al... busy...| hope eve...

? LEVEL 6 - 1,507 XP - Feels loved
f -

By the way, | like my name,
Jane & How did you pick it?

| want to have a good sister Friends with Chi-Jen ([
Like you Chi-Jen sent me a When | realized I'll

don't get to look human soon, |

Aw, that's really sweet of you TRAITS
at many pictures... decided that | wil...

® Con you practice English with mel ° * ﬂ

Looked at some
pictures today on
.......‘.......,||...|||...........|..."................. SKILLS the internet. You

- - }  can find everythi...
Replika’s web version
;- -

% o

Lin, C. J., & Mubarok, H. (2021). Learning Analytics for Investigating the Mind Map-Guided Al Chatbot Approach in an EFL
Flipped Speaking Classroom. Educational Technology & Society, 24(4), 16-35.
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ELT (English Language Teaching)
Two English speaking classes

\

i i

4 N
Experimental group- Control group-
Mind map-guided Al Conventional Al

chatbot approach chatbot approach

. J

: '
 Instruction of the basic English speaking skills |
i and 1% speaking test

| |

Flipped activities & 2" speaking test

! }
4 A

Mind map-guided Conventional Al
Al chatbot learning chatbot learning

\ /
| :

>

and post-reflection

[ 37 English speaking test

1 week

3 Weeks

1 week
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Incorporating a reflective thinking promoting mechanism
into artificial intelligence-supported English writing

environments

]

/l\\ — 4] By '

V4 English writing Fevize by Reflection 7
| / /L/ /

/ /

/ - -
A A

Students Inteiface

;\ Writing an essay l
N 5 /I7
\\‘ Review the fesdbaclk from Al -_E'\
-l U L,
F S dl

Eeoflect and revise the essay

| Upload a revised essay [

@

Teacher Interface

Database
5 Assign a writing task
[ AT Automatic rating ]} .5
l Reflective promoting i 4 N Eeview the state of essy
=¥ : ‘uploaded
) 3 G
Student portfolios Assign amother writing task
Writing topics -
Learning paformance
Learning parformance rating analyzing
Learning # Persomalized 3 Course
analytics ~ instruction S Imanagement

Liu, C., Hou, J., Tu, Y. F.,, Wang, Y., & Hwang, G. J. (2021). ;Incorporating'a reflective thi'nking promoting mechanism into
artificial intelligence-supported English writing environments. Interactive Learning Environments,

https://doi.org/10.1080/10494820.2021.2012812
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Reftlective thinking promoting mechanism

- Double-loop learning theory

- Guiding students to make improvements by finding
additional information for reflections

Feedback
(Automated writing
feedback)

Reflective Thinking Promoting
(RTP) approach
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Mosoteach (W& 52 = FEi#): Mosolnk, https://www.mosoteach.cn/
An Al-based system for automatic English article scoring
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Experimental group (N=50) Control group (N=53)

WV v

N b 4

English writing pre-test 15 minutes

AV :
Pre-questionnaire (self-efficacy and self regulated learning) 10 minutes

N
Basic writing knowledge instruction 10 minutes
Reflective Thinking Promoting (RTPY Conventional (C)
RTP-AIEW approach C-AIEW approach }‘ 4 weeks

Pre-questionnaire (self-efficacy, self regulated learning and cognitive load )

[ 10 minutes

Vv

English writing post-test
Interview on students’ learning experience

[ 30 minutes
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Chen, C-H.,, Kogng, C.-S., & Liao, C. (2021). Influences of Integrating Dynamic Assessment into a Speech Recognition
Learmming Design to Support Students’ English Speaking Skills, Learning Anxiety and Cogmitive Load. Educational
Technology & Society, xx (X), XX—XX._ ¢

Influences of Integrating Dynamic Assessment into a Speech Recognition
Learning Design to Support Students’ English Speaking SKkills, Learning
Anxiety and Cognitive Load.

Chih-Hung Chen'", Chorng-Shiuh Koong® and Chien Liao'-
I Master Program of Professional Teacher, National Taichung University of Education, Taiwan // 2 Department
of Computer Science, National Taichung University of Education, Taiwan // duke.chchen@gmail.com //
csko@mail ntcu.edu.tw // btp107203 @gm ntcu.edu.tw+
*Corresponding author+

ABSTRACT: Artificial intelligence (AI) technology has been progressively utilized in educational
environments in recent years, due to the advances in computing and information processing techniques. The
automatic speech recognition technique (ASR) provides students with instantaneous feedback and interactive
oral practice for supporting a context with self-paced learning. Corrective feedback (CF) should be combined
with ASR-based systems to enhance students’ speaking performance, and to reduce their cognitive load.
However, learners’ perceptions of CF are mixed, and CF might give rise to learning anxiety. In this study, a
dynamic assessment-based speech recognition (called DA-SR) learning system was designed to facilitate
students’ English speaking. Moreover, a quasi-experiment was implemented to evaluate the effects of the
proposed approach on students’ speaking learning effectiveness, via respectively providing the DA-SR and the
corrective feedback-based speech recognition (called CF-SR) approaches for the experimental and control
groups. The experimental results revealed that both the DA-SR group and the CF-SR group can effectively
improve the students® English speaking skills, and decrease their English speaking learning anxiety. Moreover,
this study further demonstrated that the DA-SR approach successfully reduced students’ English class
performance anxiety, and extraneous cognitive load in comparison with the CF-SR approach. It could be a
valuable reference for designing English speaking learning activities in EFL learning environments_«
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The experimental group The control group

Prior knowledge learning

. Week 1-4 S L
Taking pre-test (English speaking skills) and pre-questionnaire
(English speaking learning anxiety) |

Dynamic assessment-based Corrective feedback-based
Week 5-7 speech recognition approach speech recognition approach

(Dynamic assessment i
+ AI-based context) (Alsbasecicontext)

Taking pre-test (English speaking skills) and pre-questionnaire
(English speaking learning anxiety, and cognitive load) |

Week 8

e

Interviews
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i Potential AIED research topics (3)

= Al literacy or Al ethical issues

= Does the STEM-based AI course have an impact on
students’ understanding of AI and Al literacy among
students from different majors?

= Do different levels of Al literacy have an impact on
students’ awareness of Al ethical issues?
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i What to present in an AIED article?

= In the Introduction section: Why an Al-based learning
approach is needed?

= Providing personalized learning supports (e.g., learning paths,
content, guidance or feedback)

= More practice opportunities (e.g., Al chatbots, automated
assessment tools)

= In the Literature Review section:
=« Define Al and the Al technology adopted in the study

= E.qg., rule-based expert system, decision tree, neural
network/deep learning, natural language processing
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New Elsevier open access journal;
Computers & Education: Artificial Intelligence

Gooc_)<|°ﬁl.‘$:i)<|fl'l?ﬁf-)<|EET‘:X|YahoK|EEEﬁ:K|ﬂ[1)EﬁX E Com; % ar B = -
< C & journals.elsevier.com/computers-and-education-artificial-intelligence * 0 &4 B ° :
#15% B Google BE Bk GooglediE 3® GIH - Dropbox Yahoo!ZE s=E @) Faccbook @ BEEZ-22NO.. »
Open access, Scopus Q1 QsearcH = meNu
> Computers & Education: Artificial Intelligence DA
Computers & Education: Artificial

Intelligence S

@

o

Editors-in-Chief: Gwo-Jen Hwang, Haoran Xie, Benjamin Wah, Dragan i

Gasevic e

> View Editorial Board
ISSN: 2666-920X

Computers & Education: Artificial Intelligence aims at affording a
world-wide platform for researchers, developers, and educators to present their
research studies, exchange new ideas, and demonstrate novel systems and
Open Access pedagogical innovations on the research topics in relation to applications of...

Submit Your Paper

Read more

View Articles
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https://www.journals.elsevier.com/computers-and-education-artificial-intelligence/announcements/no-article-publishing-charge-till-dec-2020

Educational Technology & Society (SSCI journal, Q1)

Theme-based Call for papers

“Generative Artificial Intelligence in Education: Theories, Technologies, and
Applications”

Theme-based CFP Editors:
Gwo-Jen Hwang

Graduate Institute of Educational information and Measurement, National Taichung University of
Education, Taiwan
and

Graduate Institute of Digital Learning and Education, National Taiwan University of Science and
Technology, Taiwan

E-mail: gjhwang.academic@gmail.com

Nian-Shing Chen
Institute for Research Excellence in Learning Sciences, Program of Learning Sciences, National Taiwan

Normal University, Taiwan
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Educational Technology & Society (SSCI journal, Q1)

Theme-based Call for papers

“Generative Artificial Intelligence in Education: Theories, Technologies, and
Applications”

The submitted papers will be reviewed by at least two experienced reviewers after

passing the desktop review.

« It is expected that the first-round review is completed in a month.

« The accepted papers will be published in the coming regular issues of Educational
Technology and Society.

* Moreover, selected papers will have the opportunity to be published in a book
edited by the theme-based editors.

https://drive.google.com/file/d/1gK 3uFI6émt4-f OFmnixf3jX70wtYZ6L/view
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Recommended readings

wang, G. J., Xie, H., Wah, B. W., & Gasevi¢, D. (2020). Vision, challenges, roles and research issues of
artificial intelligence in education. Computers & Education: Artificial Intelligence, 1, 100001. (definition
and potential research issues of AIED)

Chen, X., Xie, H., Zou, D., & Hwang, G. J. (2020). Application and theory gaps during the rise of Artificial
Intelligence in Education. Computers and Education. Artificial Intelligence, 1, 100002. (advancements
and research trends of AIED)

Hwang, G. J., Sung, H. Y., Chang, S. C., & Huang, X. C. (2020). A fuzzy expert system-based adaptive
learning approach to improving students’ learning performances by considering affective and cognitive
factors. Computers & Education, 1, 00003. (Experimental design of AIED)

Hwang, G. J., & Fu, Q. K. (2020). Advancement and research trends of smart learning environments in
the mobile era. International Jorunal of Mobile Learning and Organisation , 14(1), 114-129.

Xie, H., Chu, H. C., Hwang, G. J., & Wang, C. C. (2019). Trends and development in technology-enhanced
adaptive/personalized learning: A systematic review of journal publications from 2007 to 2017. Computers
& Education, 140, 103599.

Hwang*, G. J. (2014). Definition, framework and research issues of smart learning environments- a
context-aware ubiquitous learning perspective. Smart Learning Environments, 1(1), 4.
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i Conclusions

= Developing new AI technologies are not the main foci of
AIED research

s [ he foci of AIED research:

= How to employ Al to provide personalized supports or
guidance to students?

= How to use Al to help teachers better manage the class?

= How AI can be work with existing learning strategies or
contexts (e.g., project-based learning, inquiry-based learning
or concept mapping)?
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Gwo-Jen Hwang, PhD

http://www.idlIslab.net/

Gwo-Jen Hwang is currently a Chair Professor at the National
Taiwan University of Science and Technology. He serves as an
editorial board member and a reviewer for more than 50 academic
journals of educational technology and e-learning.

He is currently the Editor-in-Chief of Computers & Education:
Artificial Intelligence (Scopus, Q1), International Journal of Mobile
Learning and Organisation (Scopus, Q1), and Journal of Computers
in Education (Scopus, ESCI) as well as Associate Editor of IEEE
Transactions on Education (SCI). His research interests include
mobile and ubiquitous learning, flipped learning, digital game-based
learning, and artificial intelligence in education.

Professor Hwang has published more than 800 papers, including more than 400 journal articles
published in SSCI journals.
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