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The integration of artificial intelligence (Al) iateducation has significantly changed the dynamfdfe classroom by
enabling personalized and tailored learning throdlghowered learning analytics that address indigldstudent needs.
While the pedagogical benefits of personalizedniegr have long been recognized, implementatiorbleas challenging
in traditional classroom settings where teachensaga multiple students simultaneously. Al offefgential solution to
this challenge and could promote educational egHibyvever, the adoption of Al in education raisgsiicant concerns
regarding fairness, inclusivity, transparency, athmic bias, technology dependence, trustworttinasd reduced social
interaction-factors that could potentially leadrteffective learning outcomes and educational iradityu Therefore, social
impact assessment (SIA) becomes crucial to analyderedict the outcomes of Al implementation in@tion, with the
goal of minimizing negative impacts while maximiginpositive societal contributions. This paper psg® a
comprehensive framework for conducting SIA of Aleducation, presenting core assessment items acddures. The
framework provides systematic guidelines for fut®é implementations in educational contexts, dboting to the
responsible integration of Al in education.

Key words. Al-powered education system, social impact assessroestomized learning, Al digital textbook
Applicablelevd: all levels

* This study was supported by Institute of Inforfnat& Communications Technology Planning & Evaluatio

(IITP) under the metaverse support program to mertiue best talents (1ITP-2024-RS-2024-004253880tfiunded by
the Korea government (MSIT).

* This study was supported by NRF-2023S1A5A2A2108B59

1Junseong Bang (CEO, 1st author, Ymatics Corp., 19 Naomhwan-ro 351-gil, Gangnam Distristoul, Korea; E-mail:
hjbang21pp@gmail.com)

2Sangmin-Michelle Lee (Professor, Corresponding au#yung Hee University, 1732, Deogyeong-daero,gfonSeoul,
Korea; E-mail: sangminlee@khu.ac.kr)

ReceivedJanuary 15, 2025; Reviewed: January 312025; Accepted: February 15, 2025

This is an open-access atrticle distributed undetatms of the Creative Commons License, which fiemistribution, and
Faar—aa reproduction in any medium, unrestricted non-conuiaéuse, provided the original work is properltedi.



2 Multimedia-Assisted Language Learning
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ol gt FAHA 7]

A~
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e Fe AR TrolEddls EA sk M WIRIEHA du s FEE= <Table 1>l g 2fs3ith

w2 A3k wE Hok Al & AFelNE ¥4, =24, A2, APAE A4, dlolE A,
NEQEE, A, S5, dadgol 94 22 dAAD Aok oo ¥ ATE o5 FEE
W FoF Al Pl wEle] Fo AR Aokt
Tablel
Core Indicators in Guidelines for the Use of AHducation
. Techno-
. _ Achieve .
~Inclusive Accessi Data ) logy Trustwor Learning Inter-
Equity - -ment ] Privacy ] ]
-ness  -bility bias depen- -thiness outcome action
gap
dency
Washington 0] 0] 0] 0] 0] 0] O @) @)
Office of
Superintendent o
Public
Instruction(2024)
Office of 0 o] o] 0 o] o] o] o] o]
Educationa
Technology(2024)
European @] 0] 0] 0] @] 0] 0] 0] 0]
Parliament (2021)
TeachAl(2023) O 0] O o] O o] O O O
UNESCO(2021) O o] o] o] o] o] o] (0]
Australian 0] O O O O O O O
Government
Department of
Education(2023)
The Institute for O 0] 0] (0] (0] 0]
Ethical Al in
Education(2021)
OECD(2024) O @) O O o] o] o] o] o] o]
UNICEF(2021) O o] o] o] o] o] o] o] o]
Center for 0] 0] O o] O O O O O 0]
Innovation,

Design, and
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Digital
Learning(2024)
Ministry of 0] 0] 0] O O O @) @) @) @)
Education of
Korea(2022)

KERIS(2023, O o) o) o) o) o) o) o) o) o)
2024)
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Myakala, 2024; OECD, 2024)1<2% 7}x] &} we Fofo F4al= Ankdel EZx s F1dto],
333 (equity), -84 (inclusiveness),d -/ (accessibility), .5 A=} 7+4~(reduced educational inequality),
djo]e 3 (data bias), 7l Q1Y H E F (privacy protection),”]< 2]<F/d(technology dependency)i}2] 4
A1 2] %= (social trustworthiness)gh<s “J ¥}(learning outcomes)AF3] 2 Ak% 2-8-(social interactiony SIAE
et AxE A B 5 SAtk<Table 2>). & A olA AAE A= Al &8 Al AAk T Al
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Table2
Examples of Indicators for SIA of Al Use/Al SysteinsEducation

Indicators Description

Question(example)

Equity The extent to which Al services
provide equal opportunities for
diverse users, including gender,
region, economic background, and
minority groups.

Inclusiveness

accessible to and useful for

- Did Al have a negative impact on certain groups

(e.g., economically disadvantaged students, stadent

with disabilities)?

- Did it reduce gender or regional differences in

learning outcomes?
The extent to which Al services are- Does the service include accessibility featuoes f

students with visual and hearing impairments?

marginalized groups, ensuring their - Does the Al system work effectively in multicutl

active participation and engagementand multilingual environments?

in learning: it concerns the ease of

access and participation in learning

for marginalized groups, such as

students with disabilities, students

from multicultural backgrounds, and

students with learning difficulties.

The extent to which Al services are- Can low-income families easily use the Al sersize

- Are alternatives provided in regions with limited
access to digital devices or the Internet?

- Has the academic achievement gap between rural

achievement gaps are reduced acroasd urban areas narrowed after the introductiokl ®f

Accessibility
accessible without technical,
economic or geographical barriers.

Equality The extent to which academic
different regions, schools, and
socioeconomic backgrounds.

Data bias Whether the data and algorithms
used by Al are biased against
particular groups.

Privacy The extent to which students’
protection personal data is securely protected
and whether data management
policies are transparent.
Technology  How Al services respect the
dependency autonomy of human teachers and
learners in educational settings
Social The extent to which students,

trustworthiness teachers, and parents perceive Al

- Has the learning tool contributed equitably to
improving academic performance?

- Does the training data reflect different sociad a
cultural backgrounds?

- Did the learning recommendation disadvantage
certain groups (e.g., certain genders or regions)?

- Is the collection, storage, and deletion of leagn
data ethical and legal?

- Has any data been shared with third parties witho
students’ consent?

- Has a heavy reliance on Al reduced the creatilee r
of teachers or students?

- Are alternative learning methods available in the
event of technical failure?

- Can the Al explain why it produced certain leagni

outcomes?
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Learning

outcomes

Social

interaction

services to be fair and reliable - Are users satlsfvith the Al service?

Whether Al services have actually - Has the Al-based learning recommendation system
improved student motivation and  improved students’ academic performance?
achievement - Did the provision of personalized learning paths
increase learner satisfaction and engagement?
The impact of Al adoption on the - Has Al technology increased or decreased
interactions between teachers and interaction-based learning?

students, as well as among students- Has the lack of face-to-face interaction led to a

decline in emotional empathy?

e
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Fdsh, g g #2314 ol s xFehe ey sk A mt $23% 53 olth(Han et al,
2024). olelgt HAY L eFEare] ARS| A A Ag ) thEdtA] 28-S AHAoR At AN E
o] k. 53] oJo] mHolA AtE A J3F e s Zlo] Fast), olE dojgl E3hA
Egrgo] shgate] Abs| A AL 22 g% Ao nRAE JFe] A7) wEolth Al7F SHEAEe
57 ks FAsty AgstAl sk, vhekst okm wIA weEs wgst ZdxE
AFetes AAEN A FAsts Zlo] FQsttk(Han et al., 2024; Holmes, 2023%:3+ Al 3] =2
S5 A7y et A o ® wigketal XEAQ HEE VE 7 UEF w5 Zo] F23tth(Baker & Hawn,

IV.Al 7)9F 59 AL3|% g& H7)l T2 AA

2 AFAM = 7R W59 SIA ZRAAE vt o] SubAlR Aljket Ak deK(<Figure
1>). 15-A41+= AF3] 4 9 3 (Social Impact) A E(Indicator) 24 o|th. &8 A, 84, H2A, w5 Fa
Hlole] HF T T2 FJrt ARE sttt 2dAl= #x2d8 FrF Aiw Aotk 7t A xe] JdEFS

NZshate] 7

1) Setting the social
impact indicators

2) Designing evaluation
questions for each
indicator

3) Scoring the positive &

:> negative impacts

B

4) Calculating the
impact score and
visualizing it

:> improvement strategies

5) Proposing policy

Define the main
evaluation indicators
such as equity,

inclusion, accessibility,

educational gap, and
data bias

Design questions that
can measure the
impactofeach
indicator

Score in a specific
range to quantify the
positive and negative
impact

Figurel

Average the scores to
compare the positive
and negative impacts,
and visualize in a graph

Propose specific
improvement
strategies, to enhance
the positive and
reduce the negative

Framework for Social Impact Assessment
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Example of SIA of Al Use/Al-powered Systems in Ealien
Indicator Item(question) Score Evaluation Sample case
(example) (example) (example)

Equity Are learning resources and 6/10 Positive  Students from the lowest 30% of
outcomes distributed income households receive the
equitably across gender, same level of learning materials
economic class, and and opportunities in Al digital
geography? textbooks.

Inclusiveness Are underrepresented groups, 7/10 Positive  Increase learning engagement for
such as students with students from multicultural
disabilities, multicultural backgrounds (e.qg., voice
students, and low-income assistants) and visually impaired
students, supported to students (e.g., multilingual
participate in learning? support.)

Accessibility Are Al digital textbooks 8/10 Positive  Limited access to Al systems due
easily accessible to all to low rate of device penetration
students and teachers? in remote areas.

Achievement Has it helped reduce 5/10 Positive  Achievement gap between urban

gap achievement gaps between and rural schools narrowed after
regions or schools? use of Al.

Data bias Has the Al system not treated 4/10 Negative Al makes better recommendations
certain groups unfairly (e.g., for students from higher-income
gender, income level)? families based on training data,

identifying a data-biased problem.
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Table4
Example of SIA of English Al Digital Textbook

Categor Item(example Methoc
Accessibility - Al can deliver content at each &ntk level - Analyzing statistics on access to
so they can learn at their own pace. learning materials (urban vs. rural)
- Al can provide the same learning resources tdnvestigation of device and network
everyone accessibilit
Digital divide - Students in remote areas may raaehaccess - Investigation of internet

Learning outcomes (Examples of pronunciation correction)

Cultural
inclusiveness

Effective teaching
environment
(teacher)

Technology

dependency

Data bias

Social interaction

to real-time learning opportunities due to poorconnectivity

internet quality. - Investigation of digital device
- Lack of digital devices at home can limit penetration

engagement in learnir

- Examining student learning
- Speech recognition technology instantly outcomes

corrects students’ pronunciation and intonation Student satisfaction surveys,
to improve their speaking skills. student feedback

- Al analyzes training data to reduce

pronunciation error

- Al can help improve students’ global - Analyzing cultural diversity of
awareness by providing materials that reflect content.

different accents and cultural backgrounds. - Measuring multicultural student
- Al can increase engagement for minority ~ satisfaction

language speakers and students from

multicultural background

- Measuring teachers’ time savings
- Teacher interviews and surveys

- Al can save teachers’ time by providing
feedback to students (e.g., grammar,
pronunciation correction).

- Al can allow teachers to focus on more
creative and interacti' activities

- There is a potential risk that students will - Technology dependency surveys
become overly dependent on Al, undermining- Analysis of learning experiences
their ability to learn independently. during technical failures

- Technical errors negatively impact student

learning.

- Al training data may be biased towardain - Analyzing diversity of accents in
accents and may not representative of a wideAl training data
variety of accents. - Comparing student learning
outcomes by acce

- As students rely on Al, thisréhe potential - Examining frequency of teacher-
for less interaction with teachers and less student interactions

interaction between learners. - Examining student engagement in
- There is a potential risk that students' face-tazollaborative learning

face communication skills will be diminished

by the use of A

A% 9 ad
w3 8 = 7%

AREA B5E Q2 PPl Folstn ANF A et Bk XFS
B ARERYE Q801002 AR g4 = 8, 0 w4 = o7,
b el EEA W = sdolekn A W, Bt A 8.0d0] Lk
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