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ABSTRACT

The purpose of this study is to analyze the level of multiplicative thinking among second-
year elementary school students and to understand the impact of teaching multiplication
using double tape diagram and double scale models on students’ multiplicative thinking. To
this end, a theoretical consideration provided a utilization method applied with double tape
diagram and a double scale models, which was applied to teaching multiplication to analyze
changes in students’ multiplicative thinking levels. The analysis showed that students at the
additional thinking level accounted for the largest percentage when classified as qualitative
thinking level, additional thinking level, transitional thinking level, and multiplicative
thinking level. We also confirm that teaching multiplication using double tape diagram
and double scale models positively affected students’ multiplicative thinking. Through
this, we propose the introduction of double tape diagram and double scale models to help
students improve their multiplicative thinking as an implication for improving the teaching
multiplication of second-year elementary school students.
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Theoretical Background

Multiplicative Thinking
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Fig. 1. Additive structure to represent 3+3+3+3=12 (Piaget, 1987, p.78)
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Fig. 2. Multiplicative structure to represent 3X4=12 (Piaget, 1987, p.78)
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Double Tape Diagram
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(a)Basic double tape diagram(Chung et al, 2015b, p.34)
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(b)Double tape diagram with illustration(Collars et al, 2015, p.64)

Fig. 3. Double tape diagram of Singapore textbooks
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Weight [ ] |
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Fig. 4. An example of double scale models(Murata, 2008, pp.380-381)
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Materials and Methods
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Data Analysis
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Table 1. Multiplicative thinking level

Thinking Level Score  Concept of Times Part Whole
Qualitative 1 * Can’t solve the problem by addition or * Inability to understand the difference
Thinking multiplication between the part and the whole
* Write the number of items presented in ~ * Just add the numbers presented in the
the article problem
Additive 2 * Express the problem situation additively ~ * Express the problem situation additively
Thinking 3 and calculates the addition incorrectly and calculates the addition incorrectly
* Express and solve problem situations * Express and solve problem situations
additively additively
Transitional 4 * The expression of the problem situation ~ * Express the number of donuts (or
Thinking is multiplicative, but the solution process ~ muffins) and boxes given in the problem
is solved by addition as an expression or picture, and solve
* When comparing numbers, it is the problem by mixing addition and
expressed as ‘~times’, but the problem is ~ multiplication
solved by adding * Express the problem situation
* The relationship is compared using the multiplicatively, but confuses the
concept of times, but the number of number of donuts and boxes due to
models is counted incorrectly. incomplete partial whole thinking
Multiplicative 5 * Knows the concept of times * Part-to-whole thinking is complete,
Thinking and expresses the relationship using multiplication to express and solve
multiplicatively problem situations
* Express and solve problems using
multiplication
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Results
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Table 2. T-test results for the multiplication test paper of each elementary school experimental group

Elementary School Pre-Test Post-Test t p
A (n=21) 2.10 3.10 -4.830 .000**
B (n=26) 1.46 2.69 -5.333 .000**

Table 3. T-test results for the ‘times idea’ problem of each elementary school experimental group
Elementary School Pre-Test Post-Test t p

A (n=21) 2.38 3.57 -6.250 .000%*

B (n=26) 1.81 2.96 -4.274 .000%*
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Table 4. T-test results for the ‘part-whole’ problem of each elementary school experimental group
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Appendix 1.

1. Learning Contents Using Double Tape Diagram and Double Scale Models

Grade Chapter Lesson Learning Contents

2 First semester 2 * Counting in different ways
6. Mulitplication * Counting in bundles

* Learn how many times 2

* Learn multiplication expressions
* Represent as multiplication expressions
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2, Lesson Plan Using Double Tape Diagram and Double Scale Models
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3. Practical Example of Reconstruction Using Double Tape and Double Scale Model

24 ATY 9= 44
2 r's 2 2 2 2
o +ANE HEH Hol | ] =
A1 0 5 10 15
000000000000
2 €
czazze wo | N
A7) 5
esssse seesee
+
. rare w122 000000000000
& Holx 2 AA) . !
, |+ 7aEe waes 000000000000
@ HolZ 2dolA o :
o) mdzo W 3}
3 4 [
i .
: e O|F HojE nul
&89 29 WS AA T [-' 1
20] Suf

Brain, Digital, & Learning. 2021 Vol. 11 No. 4

629



