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Analyzing High School Students® Perceptions and Needs in Al
Education
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ABSTRACT

Countries around the world are selecting artificial intelligence technology as a national core strategy, and are con-
currently working on cultivating key talents and enhancing the Al capabilities of all citizens. In South Korea, various Al
education programs are being conducted for elementary and secondary school students to build foundational Al skills.
However, there is a lack of research on the Al education needs of students, who are the main participants in education.
This study analyzed the perceptions and educational content needs of high school students regarding Al education. Based
on a survey of 363 high school students, the findings are as follows. First, students perceive a greater need for Al educa-
tion compared to its current sufficiency. Second, there is a discrepancy between the importance and current level of Al
education as perceived by high school students across all areas, with ‘Al and Society”’ identified as the primary area
for improvement according to the Borich priority formula and The Locus for Focus model. Third, in analyzing the differ-
ences in perceived importance based on prior experience with Al education, students with such experience regarded Al
and Society’ and ‘Machine Learning Models’ as more important. Based on the results of this study, insights are pro-
vided to prioritize improvements in Al educational content for high school students, to develop learner-centered curricula,
and to assist in the preparation of a high school credit system.

Keywords: Al Education, Educational Needs Assessment, Borich Need Assessment Model, The Locus for Focus Model
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Table 13} 2}
Table 1. Al curriculum areas presented by UNESCO(2022)

Category Domain
Algorithms
Al foundations Programming
Data literacy
Al techniques

Understanding, using

and developing Al Al technologies

Al Development
Applications of Al to other domains
Ethics of Al
Social implications of Al

Ethics and social
impact
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Table 2. The Five Big Ideas and Concepts in Al education
presented by Al4K12

Idea Concept
Sensing
Perception Processing
Domain Knowledge
Representation

Representation & Reasoning Search

Nature of Learning
Neural Networks
Datasets
Natural Language
Commonsense Reasoning
Understanding Emotion
Philosophy of Mind

Social Impact* -
* Detailed concepts have not yet been released.

Learning

Natural Interaction
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Table 3. Content Standards for Al Education in Elementary
and Secondary Schools: High School Domain and Content

Elements
Domain Sub-domain
Understanding Al and Society
Artificial Intelligence Al and Agents
Data
Principles and Perception

Applications of Al Classification, Search, Reasoning

Machine Learning and Deep Learning

Influence of Al
Al Ethics

Social Impact of Al
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Table 4. Comparison of the Content Structure of
Basic Artificial Intelligence Courses

2015 Revised Curriculum 2022 Revised Curriculum
Understanding Artificial Understanding Artificial
Intelligence Intelligence
Principles and Applications of B
Artificial Intelligence
Data and Machine Learning Al and Learning
Social Impact of Artificial Social Impact of Artificial
Intelligence Intelligence
- Al Projects
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Table 5. Comparison of the Content Structure of
Mathematics Courses in Artificial Intelligence

2015 Revised Curriculum 2022 Revised Curriculum

Al and Mathematics Al and Big Data

Text Data Processing
Image Data Processing

Representation of Data

Classification and Prediction

Optimization Prediction and Optimization

Al and Mathematical
Exploration
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Table 6. Preliminary Study on Needs Analysis for Students
Findings
» Need for Al Skills for
Problem Solving

Researcher Method
¢ 7 Graduates from
Vocational High

HK?}I]J' H& Schools « Need for
(o023 | * In-depth Interviews | Practical-Oriented

via Semi-Structured Classes
Questionnaires
Park, J. |* 173 First-Year

¢ Improvements needed
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Researcher Method

University Students
¢ Needs Analysis
(2021 Survey

Findings
in understanding the
social impact of Al,
principles and
applications of Al, and
understanding of Al

ou) WA L WA IO AFAS

QTRAE £33 A7 oS 2ok 2432022

off
El
Ho
2
R
<t

)
T % duuA 198H S Yo R JFAT n&o
gk 14 3 872 FAEATH29) o] wAFES Q)
A% ol tiEk olsi == v, diE 3l daX
of thet 14 FE2 =2 HolH, ASAs &8 uF
of thet 8757} =7 vekstth ¥hA]2, ZvAd, =74
(2022)2 1 5A] T =0l T JIEAS uF =

233 ATE 98] dH]l frof WA 2 %
203 -& ddoe = JAFAF wsol oigh
A}fﬂ% 43 ‘}%H{SO] JElf 2 WS B3l 87
A wFe| A2H 7157 FEdd o

2 AAA A& #of sta, mo] F
Aol JAFA\ S WS F327}F EFHE|ofof 31,
ﬁé7h%1 Ato] FQata, El A" 717], 2utE s
34 9 A 55 AFsFe deke] esitia &
Atk T4, %&(2023)—8— Z5 A 14388 i
S =2 ChatGPTe] w57 &g A gl g 8
TEE BEMSIATH3LL 41 A9, ZNkEQl o8 4§
of gt TREE Fou A= WA Yege
S1FA % &8 &g, ChatGPT w7 & W, &
37 7= IS S85 Atted AY g =
Hafof g ﬂAlsP’it}

Sol gk dvA g WAL O &7
Jé‘}tﬂ Table 75} 7‘@ A *Jﬁ‘ﬂﬂl/\i

I 23,

3'_.
O
H%ﬂ%

Lo o >
J Hm f‘“’
:J_

::1

2 r$£
o K

Rl @ -

of SyEe] Paw s}% s
B oIt BE wA thy Ao
e g mgel AL 5 o

Table 7. Preliminary Study on Needs Analysis for
Pre-service and In-service Teachers

Researcher Method Findings

198 Secondary Pre- | « Low understanding of
service Teachers Al education, but high
Kim, B. |« Perception and level of interest and
(2022) Needs Analysis perceived necessity
Survey ¢ High demand for
Al-utilized education

203 Pre-service and |  Need to include Al

Park. ] In—service Early education objectives in
of al : Chﬂdhopd Teachers the curriculum
(2022) ¢ Perception and ¢ Need for assgssment
Needs Analysis tools and device
Survey support

143 Elementary « Improvements needed
School Teachers in the ethics of using
Hong, S. & | Perception and Al, educational

Han, H. Needs Analysis applications of

(2023) Survey ChatGPT, and
classroom environment
setup
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1 Literature Review
« Al Curriculum
« Al Education Needs
2 Development of Needs Analysis Tool
« Development of Survey Items
« Expert Content Validity
3 Data Collection
 Conducting Surveys Among High School Students
4 Data Analysis
* Data Preprocessing
* Deriving Priorities Through Statistical Analysis
5 Conclusion
« High School Students’s Perception of AT Education
« Drawing Improvements for High School Al Education
Figure 1. Research Procedure
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Table 8. Characteristics of Survey Respondents
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Category

male
female

Gender
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Table 9. Experience in Al Education

n
104
259
239
124
363

Category
During Regular Curriculum Hours

No
Yes
No
Yes

Outside Regular Curriculum Hours
Total
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Table 10. Composition of Survey Items

Category Item
School
Background Grade
Gender
Have you ever received Al education during
_ regular class hours in high school? (In
Experience in information subjects or Al-related courses)
Al'Education | Have you ever received Al education outside
regular class hours in high school? (In clubs,
special lectures, experiential activities, etc.)
: I think Al education is necessary
A Necessity in high schools.
Perception of - —
Al Education o [ believe that Al education is
Sufficiency currently being sufficiently
provided in high schools.
Al and Society
Al and Agents
Perception
Search and Reasoning
Learning
Needs for Al
Education _ Data
(L(}em?m Machine Learning Model
vel -
Importance) Impact Of Al
Al Ethics
Al and Mathematics
Representation of Data
Classification and Prediction
Optimization
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Figure 2. Formula for Calculating Educational Needs
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Table 11. The Necessity and Sufficiency of Al Education
for High School Students

Item M SD t(p)
Necessity 3.96 0.992 6775
Sufficiency 3.48 1.162 '

*<0.10, **p<0.05, **p<0.001
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Table 12. Results of Al Education Needs for High School Students

Importance Current Level Difference Borich .

No. Item M D M D M ) Need Priority
1 Al and Society 4.08 0.834 3.31 0.887 0.78 16.400*** 3.17 3
2 Al and Agents 3.80 0.883 2.94 1.162 0.85 16.330*** 3.24 2
3 Perception 3.93 0.900 3.43 1.029 0.50 10.010%** 1.95 11
4 Search and Reasoning 3.93 0.887 3.35 1.068 0.58 12.000*** 2.26 8
5 Learning 4.23 0.867 3.81 1.014 0.42 8.760*** 1.78 13
6 Data 4.32 0.816 3.83 0.938 0.49 11.010%** 2.12 10
7 Machine Learning Model 4.03 0.913 3.40 1.081 0.63 12.500%** 2.54 7
8 Impact of Al 4.24 0.866 3.81 0.991 0.42 9.110%** 1.8 12
9 Al Ethics 4.25 0.932 3.73 1.022 0.52 10.160%** 2.22 9
10 Al and Mathematics 3.87 0.962 3.01 1.096 0.86 15.930*** 334 1
11 Representation of Data 3.86 0.916 3.19 1.053 0.67 12.740%** 2.59 6
12 Classification and Prediction 3.98 0.857 3.29 1.060 0.69 12.910%** 2.74 5
13 Optimization 3.96 0.900 3.18 1.126 0.78 14.470%** 3.07 4

*p<0.10, **p<0.05, ***p<0.001
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Table 13. Preliminary Study on the Needs Assessment
for Al Education

Priority Determination Model
No. Item . The Locus For
Borich Needs I
10 | Al and Mathematics 1
2 Al and Agents
1 Al and Society 3 O
Bon‘ch LTE T WE TR $AHeYE
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cus 22 2 UEhd 23 AN gde ezxsa
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YUt @802 Aol & ZA s S Y&
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Table 14. Results of Importance Differences Based on Al
Education Experience

M SD
No. Item Yes | No | Yes | Mo tp

UE 1 | Al and Society | 4.05| 4.15| 0.861 | 0.760 | 1.031
T oS W8l o gAY $A45e9= Table 13 2 | Aland Agents | 3.88| 3.59| 0.882 | 0.855 | -2.934**
7} 7ok 3 Perception 3941389 0921 | 0.847 | -0.421
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M 5
No. Item Yos | No | Yes T No tp)
g | Seachand | 405 3061 0,996 | 0.781 | 0950
Reasoning
5 Leaming | 425 | 418 | 0.881 | 0.833 | <0.640
6 Data 436 422 | 0835 | 0.763 | -1499
7 | Machine Learning | ;11 | 34 | 0,923 | 0,860 | -2.620"*
Model
8 | Tmpact of Al | 428 | 413 | 0.872 | 0.848 | -1428
9 Al Ethics | 4.28 | 418 | 0.923 | 0.953 | —0.881
Al and
10| et | 384{ 395 0983|0907 | 102
11 | Representation of | 5 g6l 5671 0,952 | 0.825 | 0.077
Data
Classification and
1p | ST and | 400 | 391| 0874 | 0814 | -0.909
13| Optimization | 3.94| 400 | 0.934 | 0.813 | 0.627

*p<0.10, **p<0.05, ***p<0.001
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