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Panel Objectives

« What kind of research is being conducted in AIEd?

« What can it tell us about the affordances and challenges of
using Al in various educational contexts?

« What opportunities for future research have been identified?

« What considerations are needed when undertaking robust
studies in AIEd?
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Affordances

PEDAGOGY SUBJECT ADMINISTRATION
CONTENT



Pedagoqgy

Gaming

Lecture notes
Modeling
Collaboration
Intelligent tutor
Personalized learning
Visualization

Active learning

Teachable agent



Familiar to New Pedagogies



Subject Content

[ertlng Instructor)—}[SpelIlng/GrammarJ Our team has less projects this quarter.

¢ GRAMMAR

[Language Skills l-ﬁ-b' Cross-Language Mediation) tess =

It appears that the quantifier less does not fit with

the countable noun projects. Consider changing
Collocation Tool) the quantifier or the noun.
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Gaps In the
Research
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An updated systematic review of artificial intelligence
research in higher education

John Y. H. Bail, Melissa Bond?, & Olaf Zawacki-Richter?
1Carl von Ossietzky University of Oldenburg, Germany
2University of South Australia, Australia / University College London, UK
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Artificial intelligence in education (AlEd)

* Artificial intelligence encompasses a wide range of different
techniques and algorithms

« Systematic reviews — a replicable method for capturing
shapshots of the literature

\REVIEW ARTICLE Open Access

Systematic review of research on artificial ")
intelligence applications in higher -
education — where are the educators?

Olaf Zawacki-Richter @, Victoria |. Marin@®, Melissa Bond@® and Franziska Gouverneur
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Zawacki-Richter et al. (2019) - method

« Ran search string through
three databases:
« EBSCO Education Source
* Web of Science
e Scopus
 Explicit inclusion and
exclusion criteria
* Primary-research articles in
peer-reviewed journals

« Synthesis corpus = 146
papers

Empowering
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Table 1 Initial search string

Topic Search terms

Artificial “artificial intelligence” OR “machine intelligence” OR “intelligent support” OR “intelligent

intelligence virtual reality” OR “chat bot*" OR “machine learning” OR “automated tutor” OR “personal
tutor® OR “intelligent agent*” OR “expert system” OR “neural network” OR “natural language
processing”

AND

Education level  “higher education” OR college* OR undergrad® OR graduate OR postgrad* OR “K-12" OR
kindergarten* OR "corporate training*" OR "professional training*” OR “primary school*" OR
“middle school*" OR “high school*” OR "elementary school*” OR “vocational education” OR
"adult education”

AND

Learning setting learn® OR student®

Table 2 Final inclusion and exclusion criteria

Inclusion Criteria Exclusion Criteria

Published 2007 — Nov 2018 Published before 2007

English or Spanish language Not in English or Spanish

Higher education Not higher education

Empirical, primary research Not primary research (e.g., review)
Indexed in Web of Science, Scopus or EBSCO Education Source Not a journal article

No artificial intelligence

Artificial intelligence use in education No learning setting
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Zawacki-Richter et al. (2019) - results

» Generally increasing trend in number of publications across
successive years

 Country of first author: z: _
k 2019 Review (n = 146) é_ o0 L
R oy
5 UK 7 4.8 Z 5 |
* Noted few papers discussed N
ethical issues or were lead by oor Al R A
educators
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Updated review

* Replicated the methodology of Zawacki-Richter et al. (2019) in
October 2021

« Same search string and
Inclusion/exclusion criteria

« Except range from Nov. 2018 —

160

=
N
o

Number of papers
o}
o

Oct. 2021
» Synthesis corpus = 336 40
papers on AlEd in higher , Lottt
ed u Cat| on 2007 2010 2013 2016 2019

Year
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Comparison of review corpora

2019 Review (n = 146) 2021 Update (n = 336)

° h O 9 " d —_ Rank Country Count  Percentage Rank Country Count  Percentage
T e 2 1 reVI eW COve re 11 1 USA 43 29.5 1 China 98 29.2
~3 " h 2 China 11 7.5 2 USA 35 10.4
yea’rs’ VS - years In t e 3 Taiwan 10 6.8 3 India 29 8.6
4 Turkey 9 6.2 4 Spain 12 3.6
2021 update 5 UK 7 4.8 5 Saudi Arabia 10 3.0
UK 10 3.0

* Increased rate of output from
all counties in top 10 Percentage of combined corpora (n = 482)

. ina [
« Especially pronounced for china
China and India usA —
_ India | T
* Relatively more papers lead raiven 02019 review
by first author from education spain = 2021 update
« 8.9% (13/146) VS. 17.6% (59/336) . - 0 . - e
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Summary

 Stark increase in rate of AIEd publications in higher education
« Changing patterns of contributions across countries

« And relatively more papers led by first authors affiliated with education
departments

« Quantity # Quality
* No indication of the lasting impact of individual papers
« Academic incentives for number of publications

* More countries represented overall (38 in 2019 review vs. 53 In
2021 update)

« Opportunities for collaborative, international, and interdisciplinary
research
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Artificial Intelligence (Al) in Latin America
and
Artificial Intelligence (Al) in Teacher Education
\ /

Sdenka Zobeida SALAS-PILCO

Distinguished Associate Professor
Faculty of Artificial Intelligence in Education
Central China Normal University

December 2022
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What kind of research is being conducted in AIEd?

» Salas-Pilco, S. Z. & Yang, Y. (2022). Artificial Intelligence Applications in Latin American
Higher Education: A Systematic Review. International Journal of Educational Technology
in Higher Education, 19, 21. https://doi.org/10.1186/s41239-022-00326-w

e ™

» Salas-Pilco, S. Z., Xiao, K., Hu, X. (2022). Artificial Intelligence and Learning Analytics in ‘., S
teacher education: A systematic review. Education Sciences, 12, 569. N)
https://doi.org/10.3390/educsci12080569 N
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X » Access data
'IqT Behavioral | * Social interaction data
data
\ / » Text discourse data
r . » Audio video discourse data
Discourse . .
- i +* Discussion data

ML & NLP DL & NLP

Reading
comprehension

Sentiment analysis
Automatic review

NATURAL LANGUAGE PROCESSING * Sociodemographic data

Chatbots
Sentiment analysis
Knowledge extraction

Statistical
B data
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https://doi.org/10.1186/s41239-022-00326-w
https://doi.org/10.3390/educsci12080569

What can it tell us about the affordances and challenges of using Al
in various educational contexts?

Affordances

Automated grading, to reduce teachers’ workload.

Predictive analytics, to detect students at risk.

Adaptive learning, focused learning experiences.

Chatbots, helpful virtual assistants.

Challenges

Participants

e Bias and discrimination. 16%

Ethical consent

HE institution

e Data privacy, which needs to be regulated. Not mentioned 0%
60% Short 7:'::;enence
* Tracking systems (detailed information about actions and e
preferences)..
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What opportunities for future research Learnin
have been identified? Student performance

Student health and well-being
Student future development

Teaching

Teaching performance
Assessment and evaluation
Teacher-student communication

* Future studies could include other Al techniques
different from ML, DL and NLP.

* Studies focused on regular in-service teachers
who are not enrolled in education programs.

» Studies that include parents and the community. / ' ‘

Administrative
Dropout and retention
. . DrgpaiiLand is
What conS|dera.t|ons are neede_d | Uil oot i
when undertaking robust studies in
AlEd?

* The use of multiple approaches to address one question (triangulation) and also mixed methods, not only using a
quantitative approach but also a qualitative perspective.

* High-quality data, reliable data allows you to draw robust and valid conclusions

* In Latin American education, it is important that more educational stakeholders and decision-makers become
involved and understand the potentials and challenges that Al technologies could bring to the education system.
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KTH Royal Institute of Technology




Why Responsible Al in Education?

PHYS "' ‘ORG Week's top

Topics

Nanotechnology Physics Earth Astronomy & Space Chemistry Biology Other Sciences

f oo White paper urges governance for Al school
; grading technologies
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What is ‘Responsible’ Al?

v'The term “responsibility” has different meanings.

v'Hart’s classical account lists 4 senses: 1. role-responsibility, 2. causal
responsibility, 3. capacity-responsibility, & 4. liability-responsibility (Hart,
1968).

v'An etymology of the word ‘responsible’ suggests not only the need to be
answerable and accountable, but also to being response-able and having
an obligation to act (Prinsloo & Slade, 2014).

v'The notions of ‘responsible’ and ‘response-able’ LA and Al apply to the
three levels of regulation in education: micro (individual user actions),
meso (institution-wide application and use) and macro level
(region/state/national/international), (Prinsloo & Slade, 2018).
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Forms of Responsibility in the context
of automation and Al

Responsible Al in education must be understood within the context of ecology of responsibilities!

Type of Definition Gaps with Al
responsibility
Culpability Blameworthiness for wrongdoing based Al making prediction and control more difficult, thereby creating new legitimate reasons/excuses for
on intention, knowledge or control wrongdoing, e.g. an avoidable road crash involving an automated driving system that nobody could
individually predict or prevent
Moral Duty of human persons to explain one’s Al making processes unexplainable to the very persons using it, e.g. a doctor not being able to explain the
accountability reasons and actions to others (under reasons for her diagnosis to a patient
some circumstances)
Public Duty of public agents to explain their Al shifting discretionary powers towards IT experts and data analysts (often outsourced to private
accountability actions to a public forum companies) whose work is harder to publicly scrutinise, e.g. government using (private) Al-systems in
support of their decision-making
Active Duty to promote and achieve certain Actors involved in the design or use of Al not being sufficiently aware of their own responsibility to prevent
responsibility  societally shared goals and values harm deriving from Al or not being able or motivated to fulfil this obligation, e.g. engineers or managers only

looking at the technical benefits of Al

Santoni de Sio, F., & Mecacci, G. (2021). Four responsibility gaps with artificial intelligence: Why they matter and how to address them. Philosophy and Technology, 34, 1057-1084.
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