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The Effect of Number Sense Instruction Using Visual Representation on Basic
Addition and Subtraction Performance of Students with Intellectual Disabilities

Noh So On"

ABSTRACT

[Purpose] This study seeks to improve the basic addition and subtraction performance of intellectually disabled
students who have difficulty associating the relationship between numbers and quantities. The purpose of this
study is to examine the impact of number sense instruction using visual representation on the basic addition
and subtraction performance of intellectual disability. [Method] For this purpose, three intellectually disabled
students attending G Elementary School’s special classes were designed to have the multi-probe across
subjects design among those singel subject research. [Results] The results of the research are as follows.
First, Instruction number sense, using visual representation, improved the basic addition ability of elementary
school students with intellectual disabilities. The visual representation of the addition is the 10 frame and the
domino pattern. These visual representations embodied the abstraction of numbers, there by strengthening
the link between numbers and quantities to elementary school students with intellectual disabilities, which had
a positive effect on the achievement of addition. Second, Instruction number sense, using visual
representation, improved the basic subtraction ability of elementary school students with intellectual
disabilities. The activity of visualizing subtraction by utilizing the 10 frame and domino patterns seems to
have had a positive effect on the achievement of subtraction for students with intellectual disabilities by
enhancing the conceptual understanding of subtraction and giving visual representation to elementary school
students with intellectual disabilities. [Conclusion] Students with intellectual disabilities generally experience
difficulties in achieving subtraction and addition due to the difficulty of abstraction about numbers. However,
by utilizing visual representations of numbers, the achievement of basic addition and subtraction could be
improved through the inmate activities to develop the meaning of numbers and explore the relationship
between numbers. The results of these studies indicate that number sense Instruction, who utilize visual
representations for elementary school students with intellectual disabilities, can be used as an effective
teaching method. We look forward to continuing more active research on effective addition and subtraction
guidance for students with intellectual disabilities by providing basic data for future follow-up studies.
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<Table 1> Participant student ' s characteristics

Student A Student B Student C
Grade(Sex) 4M) 5M) 4F)
Type Intellectual disability Intellectual disability Intellectual disability
KWISCIV FSIQ 69 (VCI 73, PRI 82, FSIQ 56 (VCI 62, PRI 56 FSIQ 49 (VCI 47, PRI 52
WM 73, PSI 71) WM 58, PSI 62) WM 50, PSI 68)
Number and operation Number and operation Number and operation
NISE-B - ACT 0.10%ile 0.10%ile 0.10%ile
Slowl
ovly calculate the 1 pied to calcutate o
addition of a single digit of sindle-dicit addition of less Frequent errors in addition
Addition less than 5 totals with the gede of less than five totals.
. . . than 5 totals. Can read and ‘
subtraction | fingers, but mistakes are . Can read and write
. ) write numbers up to 1-20. .
ability frequent. Many errors in . . numbers up to 1-20. Single
) : Many errors in subtraction " . .
subtraction between single . - digit subtraction failure
. between single digits.
digits.
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<Figure 1> Visual representation
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<Table 2> Addition number sense program using visual representation

Program Content representation

- Count the number of points on the 10 frame(domino pattern)

card - 10 frame
Quantity - Choosing a 10 frame(domino pattern) card corresponding to (teacher’s)
Recognition the number the teacher says - domino pattern
and Count - Choosing a 10 frame(domino pattern) card that (corresponds (teacher’s)

to the number shown by the teacher - Rangel to 20

- Matching numbers with domino cards through games

gather of - Collect two 10 frame cards on a collection plate - 10 frame
number - Collect two 10 domino pattern cards on a collection plate (teacher’s)

- domino pattern
Visual - View addition expressions to find corresponding cards (10 (teacher’s)
Representation frame cards, domino pattern cards) - Range

Addition » Adding by visual representation addition formula 110 20
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<Table 3> Subtraction number sense program using visual representation

Program Content representation

- Count the number of points on the 10 frame card backwards
(pointing one point with one finger and reciting the number
backwards)

- Try counting the number of points on a domino pattern card
backwards (pointing one point with one finger and reciting the
numbers backwards)

Count

- Place chips on a dot on a single 10 frame (or domino pattern)
card - 10 Frame
- Divide the corresponding number into two (moving chips) (teacher’s)
Division of - Counts the number of points on a 10 frame (or domino pattern) - domino pattern
numbers card (teacher’s)
- Use a board marker to divide it into two pieces
- Divided by two numbers and written as board marker on a split
board

- Look at the subtraction formula to find the 10 frame card
corresponding to the number of subjects

- Remove dots with board marker as many as subtraction number

- To find the number of remaining points and write an answer

Visual
Representation
subtraction
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<Table 4> Intervention fidelity question

response
Question
yes(D) no(0)

1 Are visual representations appropriately used in quantity recognition

" and count of activity?

5 Are visual representations appropriately used in dividing and

" gathering?

5 At each stage, did the teacher demonstrate to the student to

" understand?

A Have the teaching procedures at each stage been performed in

" sequence?

5 Did the teacher provide appropriate feedback to the students at each

" stage?
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<Table 5> basic addition ability variation

ana Subtraction Performance of Students with Infellectual Disabilities

step student A student B student C
baseline(average) 3 session(3 points) 5 session(1.8 points) 9 session(1.1 points)
intervention(average) 25 session(8 points) 25 session(6.7 points) 27 session(6 points)
NAP 1.00 1.00 1.00
Tau 1.00 1.00 0.99
Z 2.7928 3.4911 4.4427
P 0.0052 0.0005 0.0000
CI 90% 0.41131 0.5291 0.627<>1
maintain(average) 7 session(11.2 points) 4 session(10.25 points) 3 session(10.3 points)
NAP 1.00 1.00 1.00
Tau 1.00 1.00 1.00
Z 2.3932 2.4495 2.4962
p 0.0167 0.0143 0.0126
Cl 90% 0.31301 0.32801 0.34101
baseline: intervention maintain
a : - " - - - " - -
AN

7 1= 19 m =

= 29 o =1 o3z 33 2= 3s 38 37

<Figure 2> Basic addition performance change

32 e a1 sz 4z s s 45 a7 sm am
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A7 1.009] E337)E BHHTau-U = 1.00, 90%CI =[0.480, 1.00D). A ¢
7 1128 (F 23 21=0.48, ¥ 9=11~12), 93.3%] ARSES Btk NAPZES 1.00
a7 37)7F SAE QA HTau-U = 1.00, 90%CI =[0.328, 1.00D). B that= 7] 2ol A
Bt L1IF(EFEEA=0.54, H9=1~2), 25%2] AHLES HFoU A dA A=
B 6.78(FEZH2=2.94, BH=3~1D), 55.8%2] AWSES Ho 30.8%9 FHES
Btk 712A3 FEHE Ho] glo] NAPES 1.002 &x=77F =A Jebstt
(Tau-U = 1.00, 90%CI =[0.563, 1.00]D. = TANAE B+ 10.25% (EFH2}=0.43,
M $1=0~10), 85.4%°] ARILES RPon, NAP#HS 1008 &7=7|7F AU
(Tau-U = 1.00, 90%CI =[0.357, 1.00D). C ti’dAt= 712AeA Hd LIMEFAR
=0.35, M9=0~1, 9.1% AUSLES BRFo A dAdAE H sH(EZHA
=331, M=2~1DC 2 66.6% ANSES Ho 575%9 FAES Rt NAPES
B Az 1.009] 3375 BYcHTau-U = 1.00, 90%CI =[0.614, 1.00D. &= &
Ao E B 10.3-(FEZ2A=0.57, HY=10~1Do& AHULE §58%E = 4
EZ FAEHAT. NAP#S B4 43 1.002 E3%3717F §AHJAHTau-U =
1.00, 90%CI =[0.328, 1.00]). <¥& 6>& 71%Al, Z=A), ¢x SANA =2 Ao sHAyo
W =3 g0l Wiy NAP, Tau-U2 #hg, <2 DL 712 wi H3¥o] WHag 1
2 Yepd Blo|th
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<Table 6> basic subtraction ability variation

step student A student B student C
baseline(average) 4 session(1.8 points) 6 session(1.1 points) 8 session(1.1 points)
intervention(average) 25 session(6.4 points) 26 session(6.8 points) 29 session(5.6 points)
NAP 1.00 1.00 1.00
Tau 1.00 1.00 1.00
Z 3.16 3.76 4.26
p 0.0016 0.0002 0.0000
Cl 90% 0.4801 0.563>1 0.61401
maintain(average) 5 session(11.6 points) 4 session(9.7 points) 3 session(10.6 points)
NAP 1.00 1.00 1.00
Tau 1.00 1.00 1.00
Z 2.4495 2.5584 2.4495
p 0.0143 0.0105 0.0143
CI 90% 0.32801 0.3571 0.32801
baseline intervention maintain
APaaal

8
i

<Figure 3> Basic subtraction performance change
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