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Case study and analysis of the impact of Korea’s high school Al
basic curriculum on Rwandan high school students’ computational
thinking skills based self-efficacy
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ABSTRACT

In this study, we conducted a case study and analyzed self-efficacy based on computational thinking skills by applying
Korea’s 2022 Al Basic Curriculum to high school students attending Rwanda Coding Academy (RCA). Through this, we
wanted to check the effectiveness of self-efficacy based on computational thinking ability on overseas students when
teaching classes applying Korea’s Al basic curriculum. Furthermore, it is intended to be used as basic research for inter-
national Al education and measurement. This study taught an 8-session Al basics curriculum to a single group of 30
people. Afterwards, through pre- and post-surveys, a paired-samples t-test was conducted using self-efficacy measure-
ment questions based on computational thinking skills. As a result, among the eight elements of computational thinking,
excluding the ‘data analysis’ , ‘automation’ , and ‘simulation’ elements, there was a difference in statistical sig-
nificance for the remaining five elements. Overall, self-efficacy based on computational thinking showed a significant dif-
ference in the t-test, and it was confirmed that Korea’s Al basic curriculum presented a positive perspective on RCA high
school students’ self-efficacy in computational thinking.

Keywords: Computer education, computational thinking skills, Al basic education, Al education
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Table 1. Detailed components of
computational thinking[15]

Component Context
. The process of gathering appropriate data
Collecting data related to the problem to be solved
. Understand data, find patterns, and draw
Data analysis .
conclusions
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Organize data with graphs, charts, text,

Data expression .
xp pictures, etc.

Decompose the | Break down the problem into smaller
problem solvable problems

Identify the key elements necessary to

Abstract solve problems and simplify complexity

Algorithms and | A series of steps taken to solve a problem

Procedures or achieve a goal
Automation Present§ a solution in a form that a
computing system can perform
It is the result of automation, and the
Simulation results are understood by running the
model created to solve the problem.
Parallelization Organize resources to perform tasks

simultaneously to achieve goals
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Table 2. Basic Artificial Intelligence learning Area
in Korea[8]

Unit Area Details
Understanding Artificial Concept of artificial
Intelligence intelligence

9 Principles and uses of Principle operation of
artificial intelligence artificial intelligence
Data and machine Data for Artificial

learning Intelligence

4 Impact of Artificial The impact of artificial
Intelligence intelligence

5 Information society and Artificial Intelligence and
ethics Ethics

S =9 CSTAE <G D Zo] Al w5S 9%
57FA FE& AAskATH

Table 3. CSTA’ s 5 big ideas for AI[16]

Area Contents

e Understand the difference between
human senses vs computer sensors
o Types of Recognition: Use of Sensory
Materials such as Visual and Speech

Recognition

e How Recognition Works: Focusing on
algorithms

e Intelligent vs Unintelligent Machine
Differences and Features

Perception

e Type of Representation

e Types of inference algorithms

¢ Inference algorithms and operating
principles

e Limits of general inference algorithms

Representation &
Reasoning

AFE RS =24 Q74 3%)
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e The concept of Machine Learning e Explain what neural networks are and
o Types of Learning Algorithms 5. Neural where they are being used
Learni e Foundation of Artificial Neural Networks e Understand the technical methods that
armimng Networks support neural networks
e Types of Artificial Neural Networks e Understand the difficulties of future
e Limits of Machine Learning prediction and evaluate claims on Al
- 6. Implications | e Recognize key social effects of Al
: %gegr?&tﬁ%nni?ﬁtiﬁuage including algorithmic bias, Al generated
Natural interactions content, privacy and jobs
Interaction e Human-robot interaction
e Limits of natural interaction of ZF UetEe] Al S i g8l AeskArd oe-
artificial intelligence Al o A A o AEE
e Effect of healthcare, education, and att. wl=ie] CSTACA AASh= Al a%-& 578 3t
government 3 WS ZH ALY WA, FAEC] AIE ol3lsta
e Humans need to make numerous 51.Q =11 =20 = = B3
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Social Impact technical and ethical decisions when 8 ]~C_ Al T2 L gloh AlS 53 A 1
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Table 4. University of Helsinki” s Elements of AIl17] ]/«P Z8ba 34AIZE o)Ak, mEskmAd= A

Contents

e Explain the Key concepts, Autonomy
and Additivity for Al

e Distinguish realistic Al from unrealistic
Al

e Explain basic philosophical problems
related to Al

e Solve with search algorithms with real
world problems

e Solve the simple games with a game
tree

e Understand the mini/max principle to
find optimal movements in a limited-size
game tree

e Explain the probability in terms of
intrinsic frequency

* Apply Bayesian rules to infer simple
scenario risks

e Apply Bayesian inference to explain
basic interest rate errors and how to
avoid them

e Explain why machine learning
technology is used.

o Distinguish supervised learning and
unsupervised learning

e Explain the principles of three models
of supervised learning: K-Near
Neighbor(KNN), Linear Regression, and
Logistic Regression

Unit

1. What is Al?

2. Al problems
solving

3. Real world Al

4. Machine
Learning
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Let's create coding for a spaceship to land on the moon.
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Table 6. Problem solving based measurement(PSB-CTQ)

questions
Area Question Contents
Collecting] Know what data you need to solve
problems
. I can explain what information (data) is
Sgﬁg Collecting? needed to solve a problem.
. The information contained in the
Data. | Collecting3 problem can be classified.
. I can decide how to search and find
Collectingd relevant data to solve your problem.
Analysis] I can determine whether the searched
Data Y data is useful.
Analvsis? Features can be found in the searched
Anal 4 data (data, images, text, etc.).
ysis Analvsis3 | Searched data can be classified
¥ according to characteristics.
Data related to the problem can be
Expressionl | presented in an easy-to-understand
Data manner through text or pictures.
. Data related to the problem can be
SSXS% Expression2 easily tabulated.
n Data related to the problem can be
Expression3 | expressed in an easy-to-understand
equation.
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Table 7. Characteristics of study subjects

I can identify and represent how your

ract Abstract2 data is organized.

I can simplify problems, find

ABSITact | onnections, and express them.

Algorithms1 I can set up a series of action steps to
solve a problem.

Expressiond express them in new ways. T —— viston T
Dec | Decompose | I can find the conditions you need to ) man 16
omp 1 solve your problem, Basic Sex female 14
ose | Decompose | Problems can be broken down into human ond 18
the 2 smaller units that can be solved. matters grade 3nd 12
Prob | Decompose | I can find repetitive parts in the
lem 3 problem.

By removing unnecessary parts from

Abstractl | the problem, you can express the 3.3 AT A

Abst essence of solving the problem.

B AT APAAE GE DI 2o AYABL
yog 9ol AV|Z wATS meshdnh 9 @
7k7} 280 ABWY, 331 ABYR] $UF 1§
Al Z1EgskATh wS A 71 %9(2018)9] PSB-CTQ
ST A SBE WSk 25 F UL
CRETENNES SRS
) EROE T AT A A DSEE L EE
AAFATE BPAAE GE 89} 2

o>
JIN' I oo -tlo =

oZio%i),i’m[o

Table 8. Research Procedures

A}go I can use rules (arithmetic, relations,
mith Algorithms2 | operators, mathematics) to solve

aHI]lz problems.

Proc ‘ I can construct cqmmands that store
edur Algorithms3 | data and take actions to achieve the
es results you need.

Algorithms4 Use knqvm solutions or algorithms as
appropriate.

AUttQ Autol Know and use programming languages.
mati

on Auto2 I can program and create programs.

Group | 01> X1 > 02

I can check and correct program

Simu | Simulationl erTors.

latio

O1: Pre-test, O2: Post-test

X1: Korea” s artificial intelligence basic education course

n Simulation2 I can run the program and get the

desired results.

4. A7 A3 gl =9

OEHL AAA &3k 25719 tisk A1E = Cronbach
2 0.93920.2 Yehgth AR HFE ALY 840

. i ﬂhf} AR - AFE -7 95%2] o] oA TS
B AT opmelh 2anel Unle e S5 guos gestgn. o Asks o 2ok
3 RCA 158l 2~-38Md& o g AAstget S
ol kA B, AR - AR BT SEEA] e Table 9. Pre-Post test results for each computational
st e A 2Etgnh HE TR Luixl= &= Jeka 16 thinking factor
o, o8y 144 o2 F 309olt) 2813 189, 38 (n = 30)
L2 120] FEo] X th RCAY AL T8t Area conten M D ) 0
Aol ICT 42 2e Aol flon, 15stud 2 5
sta}3 ICT w83} 71718 HalAl Bk g & o Collecting | Fre | 3% | 0MT |
T el RCAY) 112-38hd S8 A 1237 T 7% data Post | 420 | 0657
WSS Wol & o Qf‘”% AA T fiw%t 7] Pre 417 | 0811
W15 A8 Folel sk 1715 {1 50] —
9] zo)7} Atk AT A EAL <FE o} 2k Data fre | 366 | 097 -3.872 | .000%
CXPIESSION | post | 410 | 0.803
Decompose | Pre | 388 | 0832
the -3.212 | 002
problem | Post | 426 | 0.743
AFE LSS =24 (279 33) 61
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Pre 3.54 0.876

Abstract -4.174 | .000*
Post 4.08 0.838
Algorithms Pre 3.69 0.955

and -4.776 | .000*
Procedures Post 418 0.803
Pre 4.38 0.640

Automation -0.849 .398
Post 4.48 0.651
) ) Pre 4.42 0.671

Simulation -0.282 778
Post 4.45 0.622
Pre 391 0.897

All -7.693 | .000*
Post 4.23 0.763

*p<0.05
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