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Abstract

This study is an analysis study on the number and operation area of middle school mathematics curriculum.
This study is a literature analysis study that analyzes the historical transition process of number and operation
area, and suggests the restructuring direction of mathematics learning contents for numbers and operation areas
based on the results. In order to achieve this research purpose, the contents of the number and operation areas
suggested from the 1st middle school mathematics curriculum to the 2015 revised middle school mathematics
curriculum were considered. In addition, in this study, analysis of the mathematical learning contents of number
and operation area was conducted. The details of the study are as follows.

First, it was decided as a tertiary mathematics curriculum as a criterion for analysis. Second, a basic analysis
framework was developed by subdividing the content of mathematics learning into content elements and
terminology elements. Third, on the basis of the developed analysis framework, mathematics learning contents that
are the core issues of number and operation area were extracted. Fourth, the extracted mathematics learning
contents were compared with foreign curriculum. Finally, based on the analysis results, the direction of
restructuring for the number and operation area of middle school was suggested.

The results of this study are expected to be the basis for the development of a new curriculum.
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[Table 1] Characteristics by change process

Order Major Characteristics

1st |Life-oriented math education, Use Korean terms

2nd |Emphasis on systemicity

3rd Early adoption of mathematics, Reflection of New math
movement, Emphasis on the structure of mathematics
Reflection of the new mathematics movement, Reduced
leamning content, Consideration of "Back to basic’
Reduced learning content, Emphasis on problem solving
ability
Preparation for information society, Various evaluation
methods
Learner-centered curriculum, Curriculum for each
stage/level, Extension of "mathematical power’
Class by level that can be realized, Emphasis on
increasing communication skills, Emphasis on emotion
Emphasis on heightening mathematical creativity,
2009 |Intensive completion through the introduction of grade
groups, Emphasis on nurturing personality
Implementation of mathematics curriculum competency,
2015 [Emphasis on the use of engineering tools, Statistical
education centered on real life
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[Table 2] Learning content in number and operations

Order Learning content(1st/2nd/3rd Grade)

Numbers & large numbers, Arithmetic of natural numbers,
Fraction & prime arithmetic, Measurement & calculation

Ist Review of arithmetic, Understanding the approximation, Positive
& negative numbers, Positive/negative arithmetic

Review of arithmetic, Training in calculation, understanding &
use of economic matters, Square number, Square root

Number of singles, Divisor & muiltiple, Positive/negative, Ratio,
Continuous ratio, Compound ratio, Proportionality, Direct
proportion, Inverse proportion, Proportional relation

2nd |The use of parentheses, Arithmetic caleulations, Nature of
numbers & the laws of operation

Rational & irrational numbers, Square Root, Calculation of
equations including square root

Set, Inclusion of sets, Operation of set, Notation & calculation,
Factorization/divisor & multiple, Integer & law of operation,
Rational number & arithmetic, Approximation & operation

3rd [Proposition & inverse, deductive reasoning & proof, square root
& irrational number, & decimal representation of real numbers
Real numbers & arithmetic, the nature of real numbers, sets &
binary operations

Set & representation, Operation of set, Quinary & binary
system, Divisor & multiple, Factorization, Integer & arithmetic,
Rational number & arithmetic, Approximation & operation
Finite decimal / infinite decimal, square root & calculation
Real number & arithmetic, Real number & number line, Nature
of real number

4th

Set, Inclusion of sets, Operation of set, Divisor & nuiltiple,
Factorization, Notation, Integer & arithmetic, Rational number
5th |& arithmetic, Approximation & application

Decimal representation of rational numbers

Square roots & irrational numbers, Real number & number line

Set, Inclusion of sets, Operation of set, Divisor & muiltiple,
Factorization, 2%, Integer/rationa number & arithmetic

6th [Decimal representation of rational numbers, Express & use
approximate values

Square roots & irrational numbers, Real number & number line

Set & inclusion of sets, Nature of numbers, Binary system,
Integer & rational number

7th Rational numbers & recurring decimals, Approximation & error,
Addition & subtraction of approximations

Square roots & real numbers, Calculation of equations including
square root

Set, Nature of numbers, Integer, Rational number

Rational numbers & ing decinals, Ximation

Square roots & real numbers, Calculation of equations including
square oot

2007

Prime factorization, Integers & rational numbers

Rational numbers & recurring decimals

Square roots & real numbers, Calculation of equations including
square oot

2009

Prime factorization, Integers & rational numbers
2015 | Rational nurmbers & recurring decimals
Square roots & real numbers
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[Table 4] Changes in content elements related to he ‘The
nature of natural number’

Area 3rd | 4th | 5th | 6th | 7th | 2007 2009|2015
decimal system |LE| 1 | 1 |11 ] 1] x| x
quinary system [ E 1 | 1 [ 1| x| x | x | x
binary system [ B 1 |1 |1 1] 1| x | x

powers QE 1|1 LE1]1]1]1
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[Table 5] Changes in terminology related to the ‘The
nature of natural number’

Area 3rd | 4th | 5th | 6th | 7th [2007]| 2009|2015
decimal & binary

sysiem QEF 1|11 1]1]x]|x
qunary system (D E 1 | 1 |1 | x| x| x | x
base of decimal

system, integer, | @D | x | x | x| x| x | x | x
square, cube, factor

powers, exponent (D E x| 1 (LE 1] 1|11
prime factor,

compositemmber®111X111
factor, multiples,
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[Table 6] Changes in content elements related to he ‘The

nature of real number
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[Table 7] Changes in terminology related to the ‘The
nature of real number

Area 3rd|4th | 5th | 6th | 7th |2007 (20092015
integers and rational
numbers, compare two |LE(LE| 1 | 1 | 1 |1 [1]1

integers, arithmetic

decimal representation of
Q

finite decimal, recurring
ecimzl @|21212|12]21]2]|2
non*cimlla'ting infinite @2 2] x| x| x|x]|x

true value, approximation,

Area 3rd|4th | 5th | 6th | 7th | 2007 20092015
identity, inverse,
closed 3><nynynyny X
compact x| X X X X | X | %
binary operation, ol x| x| x| x|«
coset

approximation value

true value, error,
margin of error,
significant digit

® Oe] 8 8@ e|e
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PSS 111122 2]|x]x <o <, > x| x| x| x| 1|11
error & lalor] | 111 | x|1]1]1
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significant digit repeating digits, x| 2121212122
representation of 0.abc
approximation DIl rp2pzpz) x|~ rational number, | _ ol1l1l1]1]1]1
arithmetic of ol1l1]z ]z~ inverse
approximation real r;lumb_er, -1®@[313]13[3[3]|3
square root and its | o | 9 | 3| 31 3| 3]3]|3 e
.chglactensucs numbers(rational), | -~ | - | @O | 1 | x| 1 | x|1
irrational number 212131313 (13]3]3 negative numbers
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Calculation of equations umper
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