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A case of the processes memorizing multiplication tables by a junior high school student

of Down syndrome with intellectual disability
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Abstract

A junior high school student with Down syndrome and severe intellectual disability was described the process of
memorizing multiplication tables during February 2022 to November 2023. The research collaborator, junior high school
student, was 13 years and 211 days old at the start of the study, with a mental age of 6 to 7 years. Memorizing the
multiplication table for two to five stages were conducted by reading aloud and exam, and mainly by writing practice for six
to nine stages. Memorization of multiplication table for two and five stages were achieved after about 20 exams, 30 exams
for three stage, and 40 exams for four stage. Memorization of multiplication table for six stage was achieved by writing
practices about 100 times, for seven stage was in 150 times, for eight stage was in 30 times and for nine stage was in 60
times, and the number of practices required for memorization decreased in eight and nine stages. During the learning period
of multiplication table for eight and nine stages, the teacher of the special needs education class at the public junior high
school where the research collaborator was enrolled to cooperate in learning multiplication tables at school. The cooperative
study system with the school seemed to be helped faster the memorization of multiplication table.
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Table 1. Characteristics of a collaborator with Down syndrome in this study
Date of Birth 10 July 2008
Gestation period 271 days
Type of Down syndrome 21 trisomy
Birth weight 3106 g
Birth height 49.5 cm
Birth head circumference 34.5 cm
Mother’s age at birth 39 years old
Father’s age at birth 40 years old

Sibling

Age at start of this study

Age at end of this study
Current weight

Current height

Health condition

Eyesight

Hearing

Autistic tendency

Speech handicap

Degree of intellectual disability
Communication

Early exercies and educational intervention
Nursery school education
Elementary school education

Junior high school education

4 years older brother

13 years and 211 days

15 years and 125 days

Approximately 50 kg

Approximately 150 cm

Good

Approximately 1.0 using glasses

Normal

Not observed

Stuttering and cluttering

Severe disability (mental age: 6-7 years old)
Good

6 month to 3 years old

4 and 5 years old in regular education class
6to 12 years old in regular education class

Currently enrolled in special needs education class
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Table 2. Post-investigation period, days, number of exams, and frequency of exams

Multiplication table Period of post-investigation Days Number of exams Frequency of exam

2-5

Ist post-investigation 24 December 2022 — 22 January 2023 29 16 1.8 days
2nd post-investigation 26 March 2023 — 17 July 2023 113 31 3.7 days
3rd post-investigation 12 August 2023 — 24 September 2023 43 14 3.1 days
4th post-investigation 27 October 2023 — 26 November 2023 31 20 1.5 days
6and 7

Ist post-investigation 26 March 2023 — 17 July 2023 113 44 2.6 days
2nd post-investigation 12 August 2023 — 24 September 2023 43 14 3.1 days
3rd post-investigation 27 October 2023 — 26 November 2023 31 20 1.5 days
8and 9

Ist post-investigation 3 September 2023 — 24 September 2023 21 6 3.5 days
2nd post-investigation 27 October 2023 — 26 November 2023 31 20 1.5 days
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1D. Multiplication table for five
2 T T T T 1
0 10 20 30 40 50

Number of exams

K1, o2 0B (1A), 3D (1B), 4 DB (10), BXUS5 DB (1ID) 2B % ikBaRIE & L& 5 & DBIfR

Figure 1. Relationships between the number of exams and the numbers of correct answers in the multiplication table for two (1A), three (1B), four

(1C) and five (1D) stages
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2A. Multiplication table for six
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2B. Multiplication table for seven
2 T T T 1
0 40 80 120 160

Number of dictation practices

K2, W6 DB 2A) £ 7DB: (2B) 128 2 EILY SEH D%k & iR 1IFE 5 & DBI%R

Figure 2. Relationships between the number of writing practices and the number of correct answers of

exams in the multiplication table for six (2A) and seven (2B) stages
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3A. Multiplication table for eight
2 T T T 1
0 40 80 120 160
Number of dictation practices
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3B. Multiplication table for nine
2 000 T T T 1
0 40 80 120 160

Number of dictation practices

3. JULD8 DB BA) & 9DE (3B) ITHIF 2 H LY #HE DI & GBRD IEF B & DEIR

Figure 3. Relationships between the number of writing practices and the number of correct answers of

exams in the multiplication table for eight (3A) and nine (3B) stages
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Figure 4. Changes in the number of correct answers on the post-exam for stages two ( @ ), three (O ),
four ( A ) and five ( A\ ) stages of the multiplication table
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Table 3. Multiplication table formulas with less than 0.9 correct answer rate in

the most recent post-exams conducted in 27 October 2023 to 26 November 2023

SD  Number of exams

Formula  Average probability of correct answer
6X17 0.80
6X8 0.35
7X4 0.85
7X6 0.40
9X3 0.60
9xX17 0.80
9Xx8 0.65

0.41 20
0.49 20
0.37 20
0.50 20
0.50 20
0.41 20
0.49 20
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