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ABSTRACT

This study aims to analyze the integration of future core competencies in the 2022 revised
Informatics curriculum based on the OECD Education 2030 framework. Focusing on
digital competencies directly related to the essence of Informatics education among the
28 competencies proposed by OECD Education 2030, this study evaluates how the 2022
revised middle school Informatics curriculum reflects these international educational
trends. The research methods employed include document analysis and content mapping.
The 2022 revised Informatics curriculum documents and textbooks were analyzed, and
the level of competency integration was evaluated using a 1-4 point scale, with a focus
on the TIC (core competencies in Informatics) components within the OECD Education
2030 framework. The main findings of this study are as follows. First, the 2022 revised
Informatics curriculum systematically incorporates essential competencies such as
student agency, ICT literacy, data literacy, computational thinking, and problem-solving
skills. Second, the curriculum emphasizes artificial intelligence literacy and digital ethics,
which are essential for future societies, aligning well with global educational trends.
Third, the TIC components of the Informatics curriculum are well aligned with the digital
competency framework of OECD Education 2030, indicating that Korea's Informatics
education meets international standards. In conclusion, the 2022 revised Informatics
curriculum effectively reflects the core competencies required in the digital era as
emphasized by OECD Education 2030, tailored to the characteristics of the Informatics
field. This study is significant as it confirms that the Informatics curriculum aligns with

==Fd 202414 082 298 global educational trends and provides implications for future curriculum improvements.
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Figure 1. OECD Learning Compass 2030
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Table 1. Components of the Learning Compass 2030

Definition and Scope

The OECD Learning Compass 2030 defines
core foundations as the fundamental
Core foundations | conditions, core skills, knowledge, attitudes,
and values that are prerequisites for further
learning across the entire curriculum.

The OECD Learning Compass 2030 defines
transformative competencies as the abilities
students need to contribute to and thrive

in the world, including creating new value,
reconciling tensions and dilemmas, and taking
responsibility.

Elements

Transformative
competencies

Student agency is defined as the belief and
ability of students to positively influence

Student agency/ their own lives and the world around them,

coragency including their capacity to set goals, reflect,
and act responsibly to effect change.
The OECD Learning Compass 2030 defines
knowledge as including theoretical concepts
Knowledge and ideas as well as practical understanding

based on experience. It recognizes four types
of knowledge: disciplinary, interdisciplinary,
epistemic, and procedural.

The OECD Learning Compass 2030 defines
skills as the ability to use knowledge

Skills responsibly to achieve goals, categorizing
them into cognitive, social-emotional, and
practical—physical types.

Attitudes and values shape choices and
actions affecting individual and societal well-
Attitudes and values| being. Developing shared civic values is
crucial for rebuilding trust and creating more
inclusive, fair, and sustainable societies.

The Anticipation—Action—Reflection(AAR)
cycle is an iterative learning process where
Anticipation— learners anticipate future consequences,
Action—Reflection | take intentional action, and reflect on their
cycle thinking to continuously improve their
actions towards individual, societal, and
environmental well-being.
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[J Need for competency-based education suitable for new

educational environment changes

With the explosive increase in knowledge and information, it is more important
to develop the competency to apply learned content in the context of life and
solve complex problems rather than merely acquiring fragmented knowledge.
There is a need for educational innovation that fosters future core competencies
based on the talents and aptitudes of all students, enabling them to actively
respond to ongoing social changes.

o

o

% OECD Education 2030

- Emphasis on student agency and transformative competencies

(@ Growth mindset, identity, sense of purpose, self-directedness, responsibility, etc

@ The ability to set goals, reflect, and create change through responsible actions
Students need to learn how to move towards the well-being of themselves, others, and
the global community as a whole

o

There is a need to establish a foundation for the spread of new teaching and
learning methods, such as curriculum innovation and online-offline integration, to
respond to the rapidly changing digital transformation.

Figure 2. Background for the Implementation of the Main
Points(Draft) of the 2022 Revised Curriculum General Guidelines
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Table 2. Selected Competencies Categorized under the OECD
Learning Compass 2030

Category Detailed Competencies

- Student agency

Key Concepts . Co-agency

Transformative
Competencies and
Competency
Development for 2030

- Creating new value
- Taking responsibility
- Reconciling dilemmas and tensions

2030 Cometency ‘ Ant} ctpation
development cycle + Action
P 4 - Reflection
- Literacy
- Numeracy

Foundational Literacies for

2030 - ICT Literacy; Digital Literacy

- Data Literacy
- Physical/Health Literacy

Global competency

- Media literacy
- Literacy for sustainable
Compound Competencies development

for 2030 - Computational
thinking/programming/coding
- Financial literacy
- Entrepreneurship

- Critical Thinking

Cognitive skills | Problem Solving

- Cooperation/Collaboration

Skills, Social & - Self-regulation / self-control
Attitudes |emotional skills/| - Empathy
and Values | attitudes & - Respect
for 2030 values - Persistence/resilience
- Trust

Meta—cognitive

skills - Learning to Learn
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Table 3. OECD informatics Division CCM Framework Content
Code and Content

Content Codes Curriculum Components
Knowledge about appropriate use of computer—
TIC1 .
based technologies
Knowledge about ICT skills to locate, retrieve
TIC2 and generate informatics to complete specific

tasks

Different computer—based devices and
TIC3 software(spreadsheets; databases; graphics, etc.),
and knowledge on how to use and apply them

Computer—based systems and tools for
TIC4 communicating and collaborating safely with
others

Key concepts on computational thinking for

TICS . .
programming/coding

Key concepts on computational thinking for the

Tics creation of digital solutions

Moral, ethical and legal issues related to ICT (e.
g. the impact of communication and informatics
technologies on work, life, society; risks;
appropriate and inappropriate/illegal behavior
associated with the use of computer—based
technologies, such as copyright, intellectual
property, privacy, ethical and respectful on-line
behaviour)

TICT
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-Using the OECD Education 2030 Information

Review of CCM Curriculum Content Code
framework and curriculum | -:Check  the 2022 revised information
correspondence department  middle school  curriculum

document and correspondence

l

-Identify OECD competency-related statements
in curriculum documents

-Analysis of the degree of reflection of each
competency

Analysis of OECD
competency reflection

statement . . .
-In ambiguous cases: refer to prior research
and expert advice
!
Analysis of textbook -Analysis of textbook components (learning
based on OECD objectives/content/teaching-learning
competencies activities/evaluation)

!

‘Record the level of OECD competency
reflection in levels 1 to 4

‘Mapping criteria: Adjusting OECD standards to
domestic circumstances

‘Revised to suit the 2022 revised curriculum
document system

Create CCM Mapping Grid

Figure 3. Research Procedures
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Table 4. Level of reflection of competencies in curriculum documents

Level Explanation

1 Competencies not specified in the curriculum
and teachers are unlikely to teach.
Although not specified in the curriculum,

2 teachers are likely to include it in the teaching
and learning process.

3 Is specified in the curriculum or as an important
purpose for a particular grade level.

4 Specified in the main objectives section of the
curriculum.
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Table 5. Expert group

THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION

Degree Uzl Teachlng Occupation
Experience
Ph.D. in
Computer Education 10-20 years Professor
ABD Ph.D. in 10-20 Middle School
Computer Education years Teacher
M.Sc. in 10-20 vear Middle School
Computer Education years Teacher
M.Sc. in 10-20 vears Middle School
Computer Education v Teacher
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Table 6. OECD Competencies in the 2022 Revised Middle School informatics Department Curriculum Document

No. Competency Curriculum Table of Contents Content statement example
) Student agency Characteristics We hf{lp ‘students grow intq human‘beings with the cgmputing and digital
capabilities and self-direction required by future society.
5 Co-agency Achievement criteria [9INFO3*O9] We df:velop software collaboratively to solve problems in
various academic fields.
. . A [9INF03-08] Explore and discover real-life problems and solve them
3 Creating new value Achievement criteria .
through programming.
[9INF05-02] Democratically discuss the rules for a convenient and safe life
4 Taking responsibility Achievement criteria as a member of the digital society
and establish action plans.
Reconciling dilemmas . o [9INF04-05] Solutions to ethical problems arising from the collection and
5 . Achievement criteria . [, . .
and tensions use of data required for artificial intelligence learning envision.
6 Anticipation Achievement criteria [9INF03-04] Design an algorithm by selecting a strategy suitable for solving
the problem, focusing on the case.
To cultivate curriculum competencies, appropriate teaching and learning
. . . methods are selected and utilized to acquire the core ideas of each area, such
7 Action Teaching and learning methods . . . . .
as problem—based learning, project—based learning, design—based learning,
pair programming, and inquiry—based learning.
Through the process of collaboratively constructing a specific assessment
8 Reflection Direction of evaluation rubric with students, provide opportunities for students to understand their
own learning levels and reflect on their learning independently.
9 Literacy Core competencies Computational thinking, Digital culture literacy, Artificial intelligence literacy
10 Numeracy Achievement criteria [9INF02-03] Structure real-life data in various forms such as tables and diagrams.
ICT Literacy: Digital o In response to the natlonal and societal }iemands of the digital ‘
11 Literac Characteristics transformation era, essential competencies that members of society must
y possess for problem—solving using computing are provided.
12 Data Literacy Achievement criteria [9INFQ2—01] Explore t}‘uf. positive value of regl—hfe datzit be{ng converted
into digital form and utilized, and express various data in digital form.
Physical/Health . . [9INF05-02] As members of a digital society, we democratically discuss
13 . Achievement criteria . . . .
Literacy rules for a convenient and safe life and establish action plans.
Based on the basic concepts and principles of informatics, we cultivate
14 Global competency Characteristics knowledge and skills that will help solve problems in various academic fields
and future society.
15 Media literacy Achievement criteria [9INF05*'03] Focgsmg. on cases, we ex'plore przflctlcal methqu to protect
personal informatics, rights, and copyrights to live together in digital space.
By utilizing the knowledge, understanding, processes, and functions of the
. . informatics subject, present interdisciplinary topics such as democratic
Literacy for sustainable| . . . . . . . . . . .
16 development Direction of teaching and learning | citizenship education, ecological transition education, and sustainable
P development as teaching and learning tasks, along with various social issues
faced by the current era.
tational . . . .
17 Coi?lipnuk?n;(;na Core competencies [9INF03-06] Write a program that solves problems using logical operations
. . and nested control structures.
programming/coding
18 Financial literacy Achievement criteria [9INEO2*05] Solve problerps convergegtly' by collecting and analyzing data
focusing on cases from various academic fields.
. . o 9INF03-09] We devel ft llaborativel | blems i
19 Entrepreneurship Achievement criteria : . J ¢ develop software collaboratively to solve probiems in
various academic fields.
.. . . . INF02-04] I ify relationshi f i
20 Critical Thinking Achievement criteria [9 02-04] .dentl y relationships between data focusing on cases and
interpret meaning based on the data.
To solve real-life problems using computing, discover, analyze, and
1 Problem Solving Goals ébstract pr.oblems to devise s.olutlons, and in the process of deggnmg and
implementing programs, cultivate an understanding and practice of the
necessity and importance of automation.
Cooperation/ . I [9INF03-09] We develop software collaboratively to solve problems in
22 . Achievement criteria . o
Collaboration various academic fields.
By considering learners’ interests and diversity, provide opportunities to
. choose learning materials, environments, and processes, and enhance learner
Self-regulation /self- L . . C . . .
23 Direction of teaching and learning | participation in the design process of teaching and learning. Through

control

personalized teaching and learning, construct in—depth instructional
strategies to cultivate competencies.
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No. Competency Curriculum Table of Contents Content statement example
24 Empath Achievement criteria [9INF05-02] As members of a digital society, we democratically discuss
pathy rules for a convenient and safe life and establish action plans.
. - [9INF05-03] Focusing on cases, we explore practical methods to protect
2 Respect Achievement criteria personal informatics, rights, and copyrights to live together in digital space.
Persistence/ In project activities, focus on designing teaching and learning to emphasize
26 resilience Direction of teaching and learning | the development of algorithms to solve real-life problems and the creation
of software that applies these algorithms.
27 Trust Achievement criteria [9INF05-03] Focusing on cases, we explore practical methods to protect
personal informatics, rights, and copyrights to live together in digital space.
By considering learners’ interests and diversity, provide opportunities to
choose learning materials, environments, and processes, and enhance learner
28 Learning to Learn Direction of teaching and learning | participation in the design process of teaching and learning. Through
personalized teaching and learning, construct in—depth instructional
strategies to cultivate competencies.
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Table 7. Analysis of OECD Competency Reflection in the 2022 Revised Middle School Informatics Textbook

Curriculum Table .
No. Competency of Contents Content statement example TIC Mapping
1 Student agency Introduction Self-directed judgment on selecting and utilizing OTT services TIC1
2 Co—agency Activities - Collaborative activity for collecting and analyzing bus stop waiting time data TIC1, TIC4
3 | Creating new value Main Content : Undelrstandmg the creation of new services and values through artificial TIC2, TIC6
intelligence
4 | Taking responsibility Activities - Responsible execution of data collection and classification processes TIC2, TIC7
Reconciling
5 dilemmas and Activities - Finding a balance between the use and protection of personal information TIC1, TIC7
tensions
6 Anticipation Main Content - Predicting the development directions and potential applications of software | TIC5, TIC6
7 Action Activities - Performing real data analysis using spreadsheets TICS, TIC6
8 Reflection Assessment - Reflecting on the impact of digital device usage on individuals and society TIC7
Introduction - Understanding the concept of personal information in digital spaces
9 Literacy Main Content - Understanding the basic concepts and principles of digital data TIC2
Main Content - Understanding the basic concepts and principles of artificial intelligence learning
10 Numeracy Main Content | - Undemtandmg the process of converting beWVeen binary agd decimal systems TIC2, TIC3
- Understanding the mathematical principles of data—driven algorithms
ICT Literacy: Digital Introduction - Understanding the role of data in artificial intelligence learning
11 Litera}llj & Activities - Learning methods for preventing and responding to digital crimes TIC1, TIC4
il Activities - Understanding the data processing procedures of artificial intelligence systems
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Curriculum Table .
No. Competency of Contents Content statement example TIC Mapping
‘ Main Content - Understanding the data processing procedures of artificial intelligence
12 Data Literacy Main Content systems TIC2, TIC3
am Lonte - Understanding the characteristics and usage of training data and test data
Physical/Health . . L . . .
13 Literacy Activities - Understanding the physical interaction of immersive content creators TIC3, TIC7
14 | Global competency |  Main Content | * Understanding global issues such as the Sustainable Development Goals (SDGs) TIC4, TICT
15 Media literacy Main Content - Developing the ability to identify fake news and deepfakes TIC7
Literacy for . . . .
16 sustainable Main Content Predlctmg. future societal changes driven by the advancement of digital TIC6
technologies
development
- Introducing the concepts of logical operators (AND, OR, NOT)
Computational Introduction - Designing programs using conditional statements and loops, Implementing a
17 thinking/ Main Content BMI calculator algorithm TICS
programming/ Activities - Creating a clock time calculation program, Drawing patterns using functions.
coding Assessment - Checking the execution results of the written program and Debugging to
identify and fix errors in the program
18 Financial literacy Main Content - Learning rational consumption strategies based on price information TIC6
through data analysis
19 | Entreprencurship Main Content : lIdentllfymg business opportunities to solve social issues using artificial TIC6
intelligence technology
20 Critical Thinking Introduction - Analyzing the importance of data in artificial intelligence learning TIC2, TICS
Main Content - Establishing practical measures for protecting personal information
1 Problem Solving Main Cpptent : Unde‘rstandmg'the groblém*solv1ng process of artificial intelligence systems TICS
Activities - Practical exercise using binary conversion cards
Activities - Solving problems through data collection and classification
22 Cooperatlgn/ Activities - Collaborative activity for collecting emotion emoticon data TIC4
Collaboration
Self-regulation / . o . .
23 Introduction - Self-regulation in the use of digital devices TIC7
self-control
24 Empathy Activities - Understanding the perspective of cyberbullying victims TIC4, TIC7
25 Respect Main Content - Respecting and protecting others” personal information TIC7
Persist L . . .
26 ZZ;::CC:/ Activities -Continuous efforts for exploring new careers and developing career paths TIC6
27 Trust Main Content -Building trust and protecting personal information in digital spaces TIC7
28 | Learning to Learn Activities -Acquiring methods for continuous learning about personal information protection TIC6

4.2 CCM Heat Map

Competencies

Key Concepts

Transformative
Competencies and
Competency
Development for 2030

2030 Cometency
development cycle

Foundational Literacies for 2030 Compound Competencies for 2030

Skills, Attitudes and Values for 2030

Reconciling dilemmas and tensions

ontrol

Physical/Health Literacy
Computational thinking

Persistence/resilience
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TIC3 3 2 3 1 1 2 3 2 1 1 1 2 3 2 2 1 1 2 1 2

TIC4 2 3 2 2 2 2 3 2 1 2 1 2 2 3 2 2 2 2 2 2

TICS 3 2 3 1 2 3 3 2 3 2 3 3 1 1 1 3 3 2 2 1 1 2 1 2

TICE 3 2 3 1 2 3 3 2 3 2 3 3 1 1 1 3 3 2 2 1 1 2 1 2

TICT 2 2 2 - 3 2 2 2 2 1 3 2 1 2 1 2 2 2 2 2 3 3 2 3 2

Figure 4. CCM Mapping Gird
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