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A Systematic Literature Review on the Use of
Physical Computing in Primary and Secondary
Artificial Intelligence Education
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ABSTRACT

This study systematically analyzed 34 Korean studies published from 2020
to February 2025 to understand the current status and characteristics of
physical computing utilization in primary and secondary Al education and
to propose educational improvement strategies. The analysis revealed that
research has rapidly increased since 2023 but is concentrated in elementary
education, indicating a need for expanded research in secondary education.
Methodologically, quantitative and mixed-methods studies focusing on
effectiveness validation predominated, while qualitative research exploring
learning mechanisms was insufficient. In terms of competencies, cognitive
abilities such as computational thinking were emphasized, while affective
competencies including collaborative attitudes, perseverance, and Al ethical
judgment were relatively underaddressed. Al education content concentrated
on technology ‘utilization” with insufficient attention to principled
‘understanding’ and social and ethical ‘values’. Interdisciplinary integration
was limited to technology-related subjects, with limited integration into
the humanities and arts. The predominance of block-based programming
languages also showed limited connectivity to text-based coding. Based on
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Table 1. Systematic Literature Review Process

Phase Description
Define the purpose of the analysis and research
Planning questions, establish a literature search strategy, and
determine inclusion and exclusion criteria.
. Perform a systematic search and selection of
Conducting | . -
literature, and extract and synthesize relevant data.
Structure and interpret the findings, derive
Reporting | educational implications, and propose directions for
future research
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Table 2. PICO Framework Summary

PICO Element Description

Population Primary and Secondary students

Intervention Use of Physical Computing in Al education

Comparison Pretest — posttest or one—group pre — post design

Outcome

Measured changes in student competencies

A
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Table 3. Inclusion and Exclusion Criteria

Inclusion Criteria Exclusion Criteria

-Physical computing + Al
education (empirical)

-K-12 students

-KCI journals (2020-2025)

‘Clear design + full-text available

‘Development only / theory only
‘Non-K-12 populations
‘Dissertations / conferences
-Poor design / no full—-text
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Table 4. Classification Criteria

Category Subcategory
Subjects Primary and Secondary school students
Research A o .

Method Quantitative, Qualitative, Mixed

Cognitive Competencies, Affective Competencies,

Competencies .
P Other Competencies

Educational

Understanding, Utilization, Value
Content

Category Subcategory
Convergence Single Subject, Convergence Subject

Teaching Problem—Based Learning, Project—Based Learning,
and Learning | Demonstration—Practice, Unplugged, Design

Methods Thinking, Others

Tool Type Board, Module, Robot
Prl(jgrammmg Block—based, Text—based, Others
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Table 5. Number of Papers by Competencies
Competencies Sub-competencies N Total
Computational thinking 13
Al competency 6
Creative problem-solving 6
Ability
Cognitive Career competency 5 39
Creativity 3
Problem—solving 2
Subject competency 3
Others 1
Attitude 7
. Self-efficacy 4 ”
Interest 4
satisfaction 11
Human rights awareness, Digital
Other citizenship, Creative convergence | 3 3
mindset
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Table 7. Number of Papers by Teaching—Learning Methods

Teaching-Learning Methods N Total

Problem—Based Learning 13

Project—Based Learning 11

Demonstration—Practice 4
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3
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Table 8. Number of Papers by Hardware Tools Used

Table 9. Tool Types by Teaching—Learning Method

Educational Level Robot Module Board Teaching—Learning Methods | Robot | Module | Board | Total
Elementary School 12 11 1 Problem—Based Learning 5 4 4 13
Middle School 0 1 3 Project—Based Learning 9 1 1 11
High School 4 0 3 Demonstration—Practice 1 4 0 5
Total 16 12 7 Unplugged 3 1 0 4
Design Thinking 1 1 1 3
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