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ABSTRACT

The purpose of this study is to analyze teachers’ understanding of the number and operations area of grades 3 to 6 in elementary
school mathematics curriculum and to derive implications for improving teachers’” understanding of the mathematics curriculum.
To this end, elementary school teachers were asked to develop items to evaluate curriculum achievement standards at each grade
level, and then the teachers’ understanding of the curriculum was examined based on the collected items. As a result of the study,
there was a misinterpretation of the achievement standards in approximately 25% of the questions collected. Typically, cases where
the content covered by each grade was confused when using textbooks as a standard, or cases where the difference between the
content covered by the two achievement standards could not be completely distinguished were found.
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Table 1. Content elements by grade (clusters) in the number and operations areas for elementary school students

Key concepts Grade clusters Natural number Fractions and decimals
The number system Grade 1~2 ‘Numbers up to four-digits
Grade 3~4 ‘Five-digit and higher numbers ‘Fractions
‘Decimals
Grade 5~6 -Factors and multiples -‘Reduction of fractions, reduction of fractions with a
common denominator
‘Relationship between fractions and decimals
numerical operations Grade 1~2 -Addition and subtraction of two-digit numbers
‘Multiplication
Grade 3~4 -Addition and subtraction of three-digitnumbers ~ -Addition and subtraction of fractions with same

-Multiplication and division of natural numbers denominator
-Addition and subtraction of decimals
Grade 5~6 -Mixed arithmetic operations with natural numbers -Addition and subtraction of fractions with unlike
denominators
‘Multiplication and division of fractions
‘Multiplication and division of decimals

SR B P B R0) AR O 4B UG SIS ek Sl B9 Slek(Table 2 HE), 5, @A Sl W
o] A2 ol S Ul 232 Il cFeh A Mk skl s LA A ol el £ i) 5 4
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Table 2. ‘Teaching and learning methods and precautions’ related to the scope of mathematics teaching and learning contents
Grade clusters ~ “Teaching and learning methods and precautions’ related to the scope of mathematics teaching and learning contents
Grades 1~2 - induce students to engage in activities of composing and decomposing numbers within 20.
- help students add two-digit numbers; the results could be three-digit numbers.
Grades 3~4 - help students to perform addition within three-digit numbers; the sum could be four-digit numbers.
- include (two-digit number) X (one-digit number), (three-digit number) % (one-digit number), (two-digit number) x (two-digit number),
(three-digit number) x (two-digit number) in multiplication.
- help students understand quotients and remainders including both those that can be divided without remainder and not; (two-digit number) +~
(one digit-number); (two-digit number) + (two-digit number); and (three-digit number) + (two-digit number).
Grades 5~6 - help students learn divisors and multiples within natural numbers, using real-life examples.
- ask students to find the greatest common divisor and the least common multiple of two numbers.
- work with division of fractions such as (fraction) + (natural number), (fraction) + (fraction), and (natural number) + (fraction)
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Table 3. The distribution of achievement standards in the number and operations area for 3rd to 6th grades in elementary school

Grade Achievement standards for a single grade Achievement standards for multiple grades
3 4M01-03 4MO01-04 4M01-08 4M01-05
4MO01-10 4MO1-11 4MO01-12 4MO01-06
4MO01-13 4M01-07
4 4M01-01 4MO01-02 4M01-09 4MO01-15
4MO01-14 4MO01-16 4MO01-17
5 6MO01-01 6MO01-02 6MO01-03 6MO01-16
6MO01-04 6MO01-05 6MO01-06
6MO01-07 6MO01-08 6MO01-09
6MO1-12 6MO1-13
6 6MO01-10 6MO1-11 6MO1-14
6MO1-15
T 7N ghdol] AxA thoi 2= oAl 719] AFH 712l dis wkM & Al o= Shd-SH7 1 AR w4k Ulg S 24l EH
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Table 4. Analysis of detailed contents by semester of achievement standards in the area of number and operations

Achievement standards

Details

[4MO01-05] understand the principles of
multiplication with one-digit or two-digit
multipliers and calculate them.

[4MO0O1-06] estimate the results of
multiplication with one-digit or two-digit
multipliers.

[4MO01-07] understand the meaning of
division through real-life situations and
understand the relationship between
multiplication and division.

[4MO01-15] compare decimals.

[6MO1-16] estimate the results of
multiplication and division of decimals.

3-1 understand the principles of ‘(two-digit number) x (one-digit number)’ and calculate them.

3-2 understand the principles of ‘(three-digit number) % (one-digit number), (two-digit number) x (two-digit
number)’ and calculate them.

4-1 understand the principles of ‘(three-digit number) x (two-digit number)’ and calculate them.

3-1 estimate the results of ‘(two-digit number) x (one-digit number)’

3-2 estimate the results of ‘(three-digit number) * (one-digit number), (two-digit number) x (two-digit number)’
4-1 estimate the results of ‘(three-digit number) x (two-digit number)’

3-1 understand the meaning of division, understand the relationship between multiplication and division by
representing one situation in terms of multiplication and division, find the quotient of division by multiplication
and multiplication expression.

3-2 understand the principles of ‘(two-digit number) + (one-digit number), (three-digit number) + (one-digit
number)’ and calculate them.

4-1 understand the principles of ‘(two-digit number) + (two-digit number), (three-digit number) + (two-digit
number)’ and calculate them.

3-1 compare one-digit decimals.

4-2 compare two-digit and three-digit decimals.

5-2 estimate the results of ‘(decimal) x (natural number), (natural number) x (decimal), (decimal) x (decimal)’
6-1 estimate the results of ‘(natural number) + (natural number), (decimal) + (natural number)’

6-2 estimate the results of ‘(natural number) + (decimal), (decimal) + (decimal)’
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Table 5. Results of analysis of appropriateness of interpretation of achievement standards for questions in the number and operations
areas of 3rd to 6th grades of elementary school

Grade Appropriate Inappropriate Total

3 63 741% 22 259% 85 100.0%

4 50 72.5% 19 27.5% 69 100.0%

5 39 83.0% 8 17.0% 47 100.0%

6 14 77.8% 4 222% 18 100.0%

Total 166 75.8% 53 242% 219 100.0%
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Table 6. Achievement standards in which there were relatively many inappropriate items

Achievement standards The number of items (inappropriate/total)
[4MO01-01] understand the place value and numeration system of large numbers above 10,000, and read and write 6/12

them.

[4M01-06] estimate the results of multiplication with one-digit or two-digit multipliers. 6/9

[4MO01-07] understand the meaning of division through real-life situations and understand the relationship between 527

multiplication and division.

[4M01-16] understand the principles of addition and subtraction of fractions with the same denominator and 3/5

calculate them.

[6MO01-11] understand the principles of dividing fractions and use the principles in actual division operations. 3/6

[6M01-13] understand the principles of multiplying decimals. 3/6
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Figure 1. A case of misclassifying the range of multiplication covered in 3rd and 4th grade
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Figure 2. A case of misunderstanding the 6th grade ratio concept as 5th grade teaching and learning content

FAFRE AL 2 Figure 32 25

= AP 2715 [6501-13] A40] BAle] Al A2l g ofshaiet ol sjgshe s5hd Eako 2 o)
190 o]k, ShAIE 55 8.2 AR 230] 0% Srolstel MLEE o] SASH, ol o9 130] 12915 Bhe a1
o] £A] sl2oll eIt Wabolq RS AL Ghelold stashs g0 AAElo] Yo sshd WY BHaT
ap 913 2] Fo| Fol Easloli o k. ol WwakMol A 1l A 255 BPdolA Thol g sehd
Faollq vl 7S Lolob Z 4 9l S e 202 Mol o TAH |8’ 7ol ThojAl i Shdo] chs WakalA| <)
A3 25t 202 el

olefat bzl WP BAE 4 Qs ANES 7he] e AT Wb 4]
% QTR 24 HolZ} 2015 W LRIl WL 53 22 Goli Sk 247 A A|Ho] YA 563 LGl 5
AAEo] 917] wl2o] mEapgRo 2 MAFS o] Shd Telo] T UhE-2 W QXI5 ofele o] Yk 2 53kae)
A9 45 IPol A T hd o]elo] 57 hAo) sk UGS WUS] Am B Hl A} 9l Uk, maba o] shd
2 AN WA S Tejstel mAS ol W shdlo] Aehe) st maahe LIS 4171 Tolt 4 9l Wiehe mheid We vt g

o}

Q.

|

3hd 7+ QIAIE WAk o] A=t o2 =0l 9l

En:?km}o

Journal of the Korean Society of Mathematical Education Series A 523



The Mathematical Education. Vol. 62, No. 4, 515-529

10. o} At2g vn [ | olo] gwre xxtg mEMSR.

004l

Aulxt 2o ohet =

He geH H] Hf' %

...........

=2F 130g
Z=oF 20% up =A|!
wixf: @2 vleime] Fro] 130g0H] 20%7F S0l Hw
HA| o] 130g x L2uzt [ o] gy
@ 132g @ 148g @ 156g @ 169g ® 260g

Figure 3. A case of misunderstanding the 6th grade percentage concept as 5th grade teaching and learning content
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Figure 5. How to compare the size of numbers presented in the elementary school teacher's guide (Kim et al., 2022, p.143)
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Figure 6. A case of confusion between estimation and calculation
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