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[Abstract]

Although various educational tools based on artificial intelligence (AI) technology are being developed, empirical exploration of
how learners as actual users of these tools differentiate between them based on certain criteria is lacking. Additionally, compared
to traditional tools, there is a lack of research analyzing the characteristics of educational AI tools. This study used
multidimensional scaling and semantic differential method to examine learners’ perceptions. The results indicate that learners
broadly categorized Al-based educational tools along dimensions of general-special and reactive-generative. Learners perceived
such tools as possessing characteristics such as individualized customization, learner and activity-centeredness, practicality, and
arousing interest, while also finding them novel and potentially unethical. This study is significant in that it presents standards for
classifying various types of Al-based tools on the perspective of practical use and empirically confirms the characteristics of these

tools.
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Table 3. An example of questionnaire item utilized in
multidimensional scaling

M Byl 28% M2 23| of

example
A tool that provides explanations or
Artificial information in response to leamer's
intelligence | inquiries or explicit voice Alexa
speaker commands, entered through
spoken language
e An interactive agent tool that
Artificial . ;
! } communicates with learners based
intelligence . Al
. on rules, where learmers input
virtual chatbot ) . . Peng Talk
guestions or engage in conversation
tool A
through text or voice
A robot that interprets complex
information from learners, such as
voice, facial expressions, and
. gestures, to facilitate both verbal
Humanoid -
and non-verbal communication Pepper
robot ) )
interactions. It can also understand
emotions and perform physical
actions, resembling human
appearance and behavior
A comprehensive learning support
system that analyzes individual
Artificial learner data throughout the entire
intelligence | learning process, offering e—advisor
learning tutor | personalized learning paths, course
recommendations, and career
guidance
) A tool that leverages pre—trained
Generative ; ) -
artificial large—scale information on various
) . topics to provide detailed and ChatGPT
intelligence o )
specific textual answers, solutions,
text tool : :
or generated information
Multi-modal | A tool that uses multimodal
image technology to generate and produce
; e DALL-E
generation | appropriate images based on text
tool input by learners
A tool that utilizes block—based
Educational | interfaces, computer language
programming | editors, physical computing tools, |Entry, Microbit
tools and more to help learners build
algorithms and train computers
A program that automatically
Automated | evaluates and grades
evaluation | learner—submitted content or written WAZ3I
programs documents based on predefined
evaluation criteria
An application that assists learners
Problem— in solving difficult or unsolved
solving problems by allowing them to input
o7 Qanda
support problems in image format and
applications | providing similar problem examples
along with the solution process
A program that reviews and corrects
Review and | learner—written content, offering
correction | feedback on grammar, vocabulary, | Grammarly

learning tools

clarity, and providing guidance on

proper writing techniques.

7 o))
SRR D

2367

Type Division
o Very similar — Very dissimilar
Artificial intelligence virtual
chatbot tool— .
Generative artificial intelligence ® ® ® ® ®
text tool

AFH W& mrske] Q12 dfolg B1ay] S8 o) W
B B4 USER (35S AN 0] v £
A Ajolol} Hete] Y FpHSl EYoRA Q4E
Aol BAs P F shtE AR e geaE 4
o ROl WAFRs B4 AULH25]. # Aoy e
8 -2 Osgood, Suci?} Tannenbaum(1957)¢] AJtgk
olu] Wi 2618 I o WlR F mgst uha} 2
o} o] S AH B AT HH] WA 4 2wk}
3 AR e FEAL AL ALshE Tge] o FolH
AgHon B dre AT G444 F 194E =FR
om o]= th 3 49} Atk
B 4. ojn| HEHo| ALSE @A Y
Table 4. The adjective pairs used in semantic differential
method
Adjective pairs
Kind <> Unkind Complex <> Simple

Wise < Foolish Customized<«> Standardized

Happy <> Sad Teacher—Centered <> Learner—Centered

Sociable <> Aloof Leading <> Assisting

Active < Passive Content—Centric <> Activity—Centric

Rational <> Emotional One-Way < Two—Way

Worrisome <> Safe Theoretical < Practical

Difficult « Easy Boring <> Stimulating

Familiar < Unfamiliar Ethical <> Unethical

Dynamic <> Static -
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Table 5. Type values in 2-dimensional cognitive space

Categor: ! &
gory dimension | dimension
1 Artificial intelligence speaker 1.5015 .5578
5 Artificial intelligence virtual chatbot 7811 54192
tool
3 Humanoid robot .1043 -1.6954
4 Artificial intelligence learning tutor —.9851 —-.6987
5 Generative artlflf(l;ll intelligence text 7947 - 0045
6 | Multi-modal image generation tool 1.4918 .6103
7 Educational programming tool .1886 -1.4436
8 Automated evaluation program -1.3511 7778
9 | Problem—solving support application | —1.4776 .3551
10 | Review and correction learning tool | —1.0483 .9999

Typed Typet
o

2 Dimension

Types
o

Type7
o

Type3
o

1 Dimension
a8 2. 2SXs 7= 7ldt s =7 Ry oish 22X
3
Two-dimensional cognitive space for types of
educational tools based on artificial intelligence
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Table 6. Perception difference between educational artificial
intelligence tools and traditional educational tools

elAl xlo|

Paired
Adijective pairs differences t p
M SD
Kind <> Unkind .750 1.804 2.880 .006™"
Wise < Foolish 125 1.282 .676 .503
Happy < Sad .250 .978 1.770 .083
Sociable < Aloof 2.625 | 1.123 | 16.198 | .000™"
Active <> Passive 2.500 | 1.676 | 10.335 | .000"""
Rational <> Emotional -.125 | 1.178 -.735 466
Worrisome <> Safe 2.875 .606 | 32.879 | .000"""
Difficult < Easy .375 1.953 1.330 .190
Familiar < Unfamiliar -2.000 | 1.238 |-11.195| .000"""
Dynamic < Static 2.750 | 1.212 | 15.725 | .000""
Complex <> Simple .875 1.632 3.714 .001™"
CS‘;;%Z;S?Z%: 3.250 | 1.804 | 12.480 | .000""
Teacher-Centered < |, 585 | 1 059 |-16.749 | .000""
Learner—Centered
Leading <> Assisting .375 2.367 1.098 278
CZ’SS\;;%Q;’;S: ~2.750 | 1.804 | -10.560 | .000""
One-Way < Two-Way | -2.750 | 1.212 | -15.725| .000""
Theoretical <> Practical -2.375| 1.123 | -14.655| .000"""
Boring <> Stimulating -1.625| 1.231 | =9.144 | .000"""
Ethical <> Unethical -2.375| .866 |[-19.000| .000"""

"p<.05, "p<.01, "p<.001
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