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Abstract
The purpose of this study was to examine first-graders' conceptual understanding of 

subtraction in classroom using the Open Approach. The research methodology used was 
qualitative. The participant was the first-graders in a school which use lesson study incorporated 
with open approach. The research tools included the six lesson plans, video, and audio recorder. 
Data were collected in the 2025 academic year through recorded video while instruction. The data 
were analyzed using protocol analysis and analytic description based on the conceptual framework 
of Kilpatrick et al. (2001).

The study's conclusions showed that pupils understood mathematical concepts in the 
following ways: 1) Knowledge of fundamental mathematical concepts: Students used stories and 
rational justifications supported by tangible materials to illustrate what subtraction (taking and 
comparing) meant. 2) Comprehension of operations: Students represented subtraction (taking and 
comparing) with symbolic characters. 3) Relationship understanding: Students illustrated 
subtraction (taking and comparing) with arrows, drew drawings, and aligned lines.
Keywords: Conceptual understanding/ Lesson Study/ Open Approach



27

2551 ( 2560) 
, 2560) 

(Kilpatrick et al., 2001) 

Hiebert & Lefevre, 1986; 
Carpenter, Fennema & Franke, 1996) 1

Open Approach) 

,2565, 2567; Inprasitha, 2015)

Cobb, Yackel & Wood, 1992; Krawec, 2019) 

2565; 
2566; 2567)

1 

1

1

, 4 Kilpatrick et al., 
1.

2.
3.



28

2565

1 
1 2568 30 

1. 

1) 2) 3)
4) 

2

2. 

1 2568 6 

65
(Kilpatrick et al.

1.

2 1 3 8 



29

2 6 9 
1 2 

1.1 
1

S1

T

S1

T

S1

T

S1

T

S1

2 

S4

T

S4

T

S4

T

S

T

S4

1.2 
1 8-3=5



30

3 1 2

2 9-6=3

4 2 2

2,3

1.
1 

5 1 1

6 
9 



31

6 2 1

4,5 

2. 
1

2 

7

2.1 
1 

S1 3  

T

S1 2 

T

S1

T

S1

T

T

S1

T

1 2 3



32

2 1 

2 

T

S2

T

S2

T

S2

T

S2

T

S2

2.2 
1 3-2=1

8 1 2

2 3-3=0

9 2 2

3 3-0=3

10 3 2

7-9 

2.
1 



33

11

2 

12

3 

13

10 12 

3.

2 1 8
3 2 6 10

1

3.1 
1

T

S1 8 

T



34

T

S1

T

T

S1 5 

5  

2 

T

S4 10 

T

S4 6

T

S

T 10 6

S4

T

T

S4

T

3.2 
1 8-3=5

14 1 2

2 10-6=4



35

15 2 2

13,14 

3.
1 

16 1

1 

17 1 1

2 

18 2 1



36

10 12 

1

1.

2.

3.

4.

5.

6.

( 2568

1 

1 
3 

Kilpatrick et al. 2001) 

2558) 



37

1 

1. 

2. 

3. 

2560). 2551 (
2560).

(2567, - ). 
4 

2(1), 6-16.
( )

PLC 
, 

(2566, ). 
4(3), 21-37.

(2565, ).

8(2), 170-182.
(2558, ).

8(3), 185-192.
(2568). 

1 
Carpenter, T. P., Fennema, E., & Franke, M. L. (1996). Cognitively guided instruction: A knowledge 

base for reform in primary mathematics instruction. The Elementary School Journal, 
97(1), 3 20. https://doi.org/10.1086/461846

Cobb, P., Yackel, E., & Wood, T. (1992). A constructivist alternative to the representational view of 
mind in mathematics education. Journal for Research in Mathematics Education, 23(1), 
2 33.



38

Hiebert, J., & Lefevre, P. (1986). Conceptual and procedural knowledge in mathematics: An 
introductory analysis. In J. Hiebert (Ed.), Conceptual and procedural knowledge: The case 
of mathematics (pp. 1 27). Mahwah, New Jersey: Lawrence Erlbaum Associates.

Inprasitha, M. (2015). Open approach and lesson study: Innovations in mathematics education. 
Procedia Social and Behavioral Sciences, 171, 115 122.

Kilpatrick, J., Swafford, J., & Findell, B. (2001). Adding it up: Helping children learn mathematics. 
Washington, D.C.: National Academy Press.

Krawec, J. L. (2019). Problem representation and mathematical reasoning in elementary students. 
Journal of Educational Psychology, 111(4), 681 695.


