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Abstract

This study aims to elicit the vision of the future human being and mathematical competencies that next generation should pursue
to be nurtured through mathematics education as regarding the need for a national mid-term to long-term mathematics education
standard for nurturing learners that can accommodate changes in the future society is emerging. The research team established
the criterion for domains of mathematical competencies through the analysis of prior research, and then, refined three dimensions
of mathematical competencies and the domains of each dimension through expert advice (9 people in total, 3 times) and focus
group interviews (10 people in total, 4 times). After conducting a large-scale survey (295 people in total) which includes elementary
and secondary teachers, professors, and researchers, etc., the vision of the future human being and mathematical competencies
were elicited. In order to utilize the vision of the future human being and mathematical competencies, five stages of research on the
development and utilization of mathematics education standards were proposed. Cooperating with related organizations, securing
the research project period and expanding the scope of research team composition, and providing web-based documentation of
mathematics education standards will be needed for the follow-up studies.
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Figure 1. The vision of the future human being pursued by mathematics education.
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Table 1. Average by each survey items of future human beings and mathematical competencies (n=295).
Professors

Participants Categories Teachers Others Total
and Researchers
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Figure 4. Changes of domains of ‘Knowledge’ dimension.
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TAIARI 519 G2t 2] & 7 251 Table 29 2t

Table 2. Domains of ‘Knowledge’ dimension and the definition.
The domains of ‘Knowledge’ dimension Definition

Number and Quantification Knowledge related to solving various problems such as basic calculations of numbers, counts, magnitudes, units,
indicators, operations, and numerical trends

Change and Relationships Knowledge related to understanding mathematical relationships in various changes of phenomena, representing
relationships with symbols or graphs, and interpreting them

Shape and Space Knowledge related to exploring figures and their properties in a plane and space, changes in shape and size, and
movement

Data Analysis and Predictions Knowledge related to understanding probability as a tool to understand uncertainty in situations, and collecting,

organizing, representing, analyzing, and predicting data

Mathematics and Science/Technology ~ Knowledge related to 1) the connection between mathematics and science/technology, 2) the role of mathematics in
the development of science/technology, and 3) efforts to develop mathematics with science/technology in a balanced
way

Mathematics and Society/Culture Knowledge related to 1) the social/cultural nature of mathematical knowledge, 2) the convergent and complex content
of mathematics, and 3) the interaction between mathematics and society
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Table 3. Average by groups of each domain of ‘Knowledge’ dimension (n=295).

Participants Categories Teachers Professors and Researchers Others Total
Number and Quantification 4.59 441 4.44 4.51
Change and Relationships 4.68 4.58 4.64 4.64
Shape and Space 4.60 443 452 4.54
Data Analysis and Predictions 4.65 4.50 432 457
Mathematics and Science/Technology 443 4.16 424 432
Mathematics and Society/Culture 437 398 4.08 421
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Figure 5. Changes of domains of ‘Process’ dimension.
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Table 4. Domains of ‘Process’ dimension and the definition.

The domains of ‘Process’ dimension Definition
Problem Solving The ability to explore the solution strategies in the problem situations, find the solutions, and implement them
. The ability to justify mathematical assertions through rigorous and logical procedures and inspect them
Reasoning .
reflectively
Connection The ability to link multiple mathematical ideas or integrate other subjects or real-world with mathematics
L The ability to express one's own mathematical ideas and understand others’ mathematical ideas using verbal and
Communication .
non-verbal expressions
Creativi The ability to discover new ideas, solutions, strategies, or methods for the given problems in various ways, and
v develop them by adding or modifying details, or pose new problems
Computational/Algorithmic Thinking The ability to decompose problems into units that can be processed, collect and manipulate data, generalize to

create models, and construct a series of algorithms
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Figure 6. Changes of domains of ‘Action’ dimension.

Table 6. Domains of ‘Action’ dimension and the definition.
The domains of ‘Action’ dimension  Definition

Agency To design and implement mathematics learning by setting up goals for oneself, and be responsible for the results

Flow To feel pleasure by challenging mathematical activities and being deeply immersed in exploratory learning

Resilience To respond flexibly and make an effort with persistence even in the face of difficulties in learning mathematics
Collaboration and Openness To solve the problem situations mathematically with a cooperative and open-minded attitude and take on new challenges

To recognize the nature and value of mathematics, feel pleasure in mathematics culture, and share and empathize with
others

To present opinions based on rationale and make rational decisions, and behave responsibly in order to practice social
justice as a member of the global community

Enjoying Mathematics Culture

Global Citizenship
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Table 7. Average by groups of each domain of ‘Action’ dimension (n=295).

Participants Categories Teachers Professors and Researchers Others Total
Agency 4.63 4.11 440 442
Flow 4.60 417 444 443
Resilience 445 4.03 436 429
Collaboration and Openness 4.59 4.18 436 4.42
Enjoying Mathematics Culture 4.49 395 432 428
Global Citizenship 424 3.54 3.84 395
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Figure 7. Suggestions for further research agenda for development and application of Korean Mathematics Education Standards for the next

generation.
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