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ABSTRACT

This study explored the key predictors of computational thinking (CT) among
3,723 Korean eighth-grade students using data from ICILS 2023. A total of 123
student questionnaire variables were entered into a random forest model,
and SHAP was applied to identify the top 20 predictors. The results showed
that variables related to ICT use in lessons and ICT self-efficacy accounted for
the largest share, whereas background variables such as gender and parental
education made limited contributions. SHAP dependence plots revealed that,
even within the same domain, the direction of each variable's contribution

rrasd SIS HIEE to CT prediction differed depending on the context of use and the content
(sl of students' perceptions. These findings suggest that fostering CT requires

o 20264 05 08¢l instructional design that considers the context of ICT use and learners' self-
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anelE 20264 062 233 efficacy rather than simply expanding the amount of ICT exposure.
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Table 1. Predictor Variables in the Random Forest Model

Domain

Variables

Personal Characteristics

Sex, Expected highest education level,
) Country of birth,

Language spoken at home,
Age

Home Environment
1

Highest parental education (ISCED),
Highest parental occupational status (ISED),
Immigration status, Number of books at
home, Home internet quality (2 items),
Number of ICT devices at home (2 items),
Access to ICT devices for schoolwork (3

items)

ICT Use Frequency

Computer experience, ICT use frequency by
© context (6 items),

Parental screen time limits
(2 items)

Internet—related tasks learned at school (6

ICT Learning Experience | items) and outside school (6 items), I[CT
(24) skills learned at school (6 items) and outside

school (6 items)

ICT Safety & Digital

Topics learned at school about responsible

Citizenship ICT use (5 items)
5)
Out—of-School ICT Out-of-school activities such as social
Activities media, Internet search, and video/music (6

(6)

items)

ICT Use in Lessons | ICT use by subject (9 items), ICT tools used
(22) in lessons (13 items)

ICT Self-Efficacy
(13)

Confidence in ICT tasks such as editing,
searching, programming, and installing (13

items)
ICT Perceptions & Perceptions of ICT and society (8 items),
Attitudes perceptions of ICT and learning/career (10
(18) items)

CT Learning Experience

CT-related learning tasks such as

©) decomposing problems, detecting patterns,

and testing for bugs (9 items)

ICT Course Enrollment | Whether studying information technology/
)] computer science

T
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Table 2. Stability of the top 20 predictors across the five plausible—
value analyses
(O = within the top 20 X = not within the top 20)

Top 20 Variable PV1 | PV2 | PV3 | PV4 | PV5 |Combined
Concept mapping
W O O O O O O
Image insertion O O
Computer—based
info. resources o © © ©
Non-school day,
non—academic o o © © © ©
Graphic design SW @) @) O O O O
SNS posting/viewing | O O O O O O
Fewer jobs due to
ICT O O O O O O
Program/app o o o o o o
installation
Expected
education level o © © © ©
IT subject ICT use O O O O O
Importance of
ICT changes x © O O O O
Internet search O O X O O O
Bug testing O O O O O O
Pa?ental o o o o o o
occupational status
Video conferencing O X O O O O
Internet search
(outside school) O © © O O O
Text—based
programming @) @) O O X O
(at school)
School day, non—
academic x o ©
Visual coding X X O X
Simulation/
modelling SW © |0 X
3.4 24 ¥
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Model Train R® Test R® Train — Test gap
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Table 4. Key Predictors of Computational Thinking

Variable Name Variable Description [mportancel Rank
Concept mapping SW Frequency of concept mapping software use in lessons 18.61 1
Computer_b%sed info. Frequency of computer—based information resources use in lessons 6.43 3
resources
ICT Use in Lessons Graphic design SW Frequency of drawing and graphic design software use in lessons 5.50 5
IT subject ICT use Frequency of ICT use in information technology lessons 3.59 10
Video conferencing Frequency of video conferencing system use in lessons 2.35 15
Simulation/modelling SW Frequency of simulations and modelling software use in lesson 2.04 20
Image insertion Confidence in inserting an image into a document or message 10.23 2
Program/app installation Confidence in installing a program or app 4.74 8
ICT Self-Efficacy Confidence in searching for relevant information for a school project on the
Internet search 2.82 12
Internet
Visual coding Confidence in using visual coding 2.12 19
) Fewer jobs due to ICT Agreement with "With more ICT there will be fewer jobs" 4.99 7
ICT Perceptions & -
Attitudes Imp Orct}?;g;e(; It Agreement with "It is important to keep up with changes in ICT" 3.08 11
Non*schogl d?y’ non= Frequency of ICT use outside school for other purposes on non-school days 5.55 4
ICT Use Frequency academic
School day, non—academic Frequency of ICT use at school for other purposes on school days 2.17 18
Out-of=School . L . . . . .
ICT Activitics SNS posting/viewing Frequency of using social media to post or view content outside school 5.46 6
) Internet search (outside Extent of learning to use the Internet to find information outside school 2.33 16
ICT Learning school)
Experience Text—based programming Extent of learning to write computer programs using a text—based 228 17
(at school) programming language at school :
C];f Learning Bug testing Extent of learning to systematically test computer programs to find bugs and 273 13
xperience errors
Personal . . . 3
Characteristics Expected education level Highest level of education expected to complete 4.21 9
E FHome Parental occupational Highest International Socio—Economic Index (ISED) of parents 2.58 14
nvironment status
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Figure 1. SHAP dependence plots for major predictor variables
(R) indicates reverse—coded items.
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Figure 2. SHAP dependence plots for major predictor variables
(R) indicates reverse—coded items.
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