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Abstract

The COVID-19 pandemic highlighted the importance of remote education, yet the adoption rate of Al in the
educational sector remains relatively low, and studies into learners’ familiarity with using Al learning robots are
scarce. In response, this study analyzes the factors influencing users’ familiarity with Al learning robots in a smart
learning environment tailored to the untact era. To this end, social big data analysis was used to examine changes
in public perception and the frequency of mentions of smart learning and Al learning robots. The results showed
that positive perceptions of smart learning significantly outweigh negative ones, reflecting the convenience and
improved accessibility that technology brings to education. However, there is also a considerable negative perception
attached to smartphone use, which is interpreted as reflecting concerns that smartphones may disrupt learning and
bring other negative aspects of technology dependence. These results indicate mixed social concerns and
expectations regarding the educational use of smart learning and Al technologies. The effective introduction and
use of Al learning robots, especially in smart learning environments, necessitate considering these social perceptions.
This study provides foundational data for the effective implementation and use of Al learning robots in smart
learning environments and suggests the need for approaches that primarily consider users’ familiarity and social

perceptions in the development of educational technologies.
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Table 1. Experiment procedure and content

Experimental procedure and content

Experiment Experiment Experiment

Session Experiment date subjects type tools

Questionn

1 2023.4.22-4.23 A,B Group aire

Al Robot Photo

Questionn

2 2023.4.29-4.30 A Group aire

Al Robot Luka

3 20235.06-5.07 B Group 2UeStiom

. . . . . Al Robot Luka
Fig. 1. Smart learning examples with learning robots aire
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Table 2. Al learning robot classification scope

Main

Category Definition

Subcategory

Externally-Controlled |Education Service Robot Controlled
Intelligent Robot Remotely

Autonomous

Intelligent Robot Al-Based Intelligent Robot

Hybrid Tntelligent Robot with Both Externally-

AI. Robot Contr.olled and Autonomous
Learning Intelligence
Robot | Fynction-Centered |Education Robot with Display
Robot Functionality

Communication-C |[Interactive Education Robot for
entered Robot Learners

Space-Centered Robot Capable of Learning
Robot Without Spatial Constraints
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Table 3. Deriving research factors for Al learning robots

Clas.s1ﬁca- Process and content
tion
Collection of related research based on
databases up to June 2023
Literature ~ Search Engines: DBpia, Google Scholar,
1 Search and RISS
Collection  Search Keywords: Smart Learning, Al
Literature learning robots, Related similar
Analysis keywords for Smart learning

Literature
2 Classification
and Analysis

Classification and analysis of literature
based on research topics and objectives

Content
Analysis

Extraction and integration of research
direction elements

v

Derivation of research direction elements based on literature analysis

Analysis  Keywords, mention volume, period

! Method  setting

Analysis of keywords for smart learning
and Al robots

Derivation of Extraction of smart learning-related

Big Data 2 Research  content using social media big data
Analysis Subjects  analysis
Comparative analysis of smart
learning-related terms
Research . . .
3 Subject Tzi;ﬁi?;fn of Al learning robot user
Preferences PS'C°P
1 Appearance Robot form, animal form, human form,
Preference alien form
. Polite speech and respectful language in
Expelulnen— 5 Emotional honorifics
tal
Analysis Sentences  Plain language and low speech in informal
speech
3 Learning  Correction of learning errors, information

Feedback for learning improvement

v

Analysis of factors influencing intimacy through big data analysis and
experimental analysis
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Table 4. Case analysis
Case YoungStudy Ilbbangbbang SiwonSchool Paons
- O | HEHHE}
=20 o
B Apmmy
Device PC, Smartphone, Tablet PC, Smartphone, Tablet PC, Smartphone, Tablet PC, Smartphone, Tablet

Learning Tools Application

Application

Application

Application

Learning Method Lecture Attendance

Lecture Attendance

Lecture Attendance

Lecture Attendance

System-Student,

Collaboration Student-System

System-Student,
Student-System

System-Student,
Student-System

System-Student,
Student-System

Feedback Q&A Room

Q&A Room

Q&A Room

Q&A Room

Entertainment None

None

Course Reviews

Mission Room

Content Video Learning Video Learning Video Learning Video Learning
Case Musio Pepper Fredo Luka
Fad 1 = g =
Image -. b5 ﬂ .o
L - [ - | ) ...‘_—D--_'_p:\
Device Al Robot Al Robot Al Robot Al Robot

Learning Tools Speaker, Display

Speaker, Display

Speaker, Display

Speaker, Display

Chatbot, Step-by-Step

Learning Method Learning

Chatbot, Step-by-Step
Learning

Chatbot, Step-by-Step

Learning

Chatbot, Step-by-Step
Learning

System-Student,

Collaboration Student-System

System-Student,
Student-System

System-Student,
Student-System

System-Student,
Student-System

Feedback Real-Time Data Processing

Real-Time Data Processing

Real-Time Data

Processing

Real-Time Data Processing

Entertainment Game Talk

Game

Gamification

Game

Content Video Learning Video Learning Video Learning Video Learning
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Table 6. Sentiment sentence preference

Form Function Hierarchy Tone Intimacy Conversation Type
. Polite speech Respect Generally formal Unknown Ubordinate to superior
Honorifics . . .
Respectful language Equal Generally formal Not close Distant relationship
Plain language Equal Generally informal Close Close relationship
Informal speech . ) . .
Low speech Disrespectful Generally informal Unknown Superior to subordinate

Table 7. Carl rogers’ two categories of feedbac

Classification Type

Correction of Evaluative Feedback

Learning Errors Corrective Feedback

Feedback Information for Supportive Feedback
Learning
Improvement Comprehension Feedback
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Table 8. Social media big data analytics
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Content

Category

Google Trends

SomeTrend

Analysis method

Time Series Interest, Related Keywords,
Related Topics, Comparative Analysis

Mention Volume Analysis, Related Terms Analysis,
Sentiment Analysis, Positive/Negative Perception
Analysis, Comparative Analysis

Keyword search Smart Learning, Al Robot, Smart Device

Smart Learning, E-Learning, Learning Robot

Analysis Synonyms None Edutech, E-Learning, Learning Robot
elements Excluded terms None Machine Learning, Treadmill, R-learning
Search period June 2, 2022 ~ June 1, 2023 June 2, 2022 ~ June 1, 2023
2022.08 WQ

. Edutech :
Example of analysis results
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Fig. 2. Experimentation progress with an Al learning robot
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Table 9. Mentions channel analysis content

Social Media
Platform:
Sometrend

Channel Number of Posts
Instagram 2,449
Blog 32,621
News 5,153
Twitter 11,538
Total 51,761
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Table 10. Relevance comparison analysis content

Smart Learning Smart phone
Rank Number Number Related
o of Posts Wil of Posts Terms

1 Learning 2,267 Learning 1,044  Learning

2 English 1,576 English 616 English
3 Child 1,364 Study 476 Child
4 Smart 1,326 Class 417 Study
5 Education 1,123 Addiction 397 Smart
6 Skill 1,012 Student 329 Education
7 Study 1,010 Distraction 302 Skill
8 Academy 910 Smart 260 Academy
9 Curriculum 871 Education 251 Student
10 Basics 866 Health 242 Distraction
Achieve ball
Easy1orsmn|ess"‘:";::"":'ﬁve e Safe Negative impact
ligh-devel = L legative Impact
Speca Systematic . st res sEﬁectlve
Interesting Sty copmploment enius Discomfort
Good Dowell Burden reat dificuty DAMAYE soreness
Improve skills Go wrong Danger
Free  Tension Effcient
Dreislied ave confiden Essental
" Sy‘ Do nnt undelstand Fatigue - - ::;I;q Normglind mﬁglﬁ%
Diverse m Merefect
Know well o i a"Rew rdFviendl g Hel il
Fedlgood i Crime p Active
Smart Learning Positive/Negative Smartphone Positive/Negative
Analysis Analysis

Fig. 3. Positive negative comparative analysis
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Table 11. Experimental studies of appearance preference

Group A

Classification
Form Color Expres

Group B

Expres

Form Color .
sion

i

-
L)

E_L.-"—
RLEE LS

Robots | Black | Round

an i"

<% 1A,

Anima-l | \.(ellow| Cute

Human| Gray | Sad
Qo
s Wi
.

Alien | Pink | Wink
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Fig. 4. Analyzing the appearance preference donut chart
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Table 12. Sentiment sentence affinity experiments

Classification Polite Respectful Sentences

Informal Plain Sentences

1 This is really fun~

Hello~, are you there? Let's read a book together~

2

3 Hold on tight. It will hurt if you fall~
4 Where is my picture book?

5 I finished reading~ Should I read more?

This is really fun~
Friend, are you there? Let's read a book together~
Hold on tight. It will hurt if you fall~
Where did my picture book go?
I finished reading~ Should I read it again?

Table 13. Sentiment sentence affinity experiments

Classification Gender Number of People Group Number of People
. . Male 4 Group A 3
Correction of Learning Errors
Female 6 Group B 6
. Male 6 Group A 7
Learning Improvement
Female 4 Group B 4
Total 20 20
8
Polite speech male
10
75
88
7
" 7
o 6.5
3
2 6 6 6
Casual speech Polite speech 6
female 6 20 4 female
5.5
5
6
7 45
4 4 4 4
Casual speech male
35
Polite speech lower grade 3 3
10
88 25
6
2
4
22 1.5
rempord 520 as P 1
0.5
6 0
Male Female Lower grade Upper grade

Casual speech lower grade

Fig. 5. Analyzing sentence affinity radar charts

Feedback

Correction of learning errors Improvement of learning

Fig. 6. Analyzing feedback preference bar graphs
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