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Abstract

United Nations Convention on the Rights of Persons with Disabilities (UNCRPD) mentioned
that students with special educational needs have a basic human right to be educated in
mainstream schools. These students learn at a relatively slow pace and might need more time
to build a basis of arithmetic facts if compare with the typical students in mainstream
classrooms. The difficulties in Mathematics happen among the students, especially for
students with dyscalculia. The innovation of SPEEDLINE DOTS-CULIA aims to assist teachers
and students to enhance their teaching and learning of the basic arithmetic skills in a quick
and an effective way. The purpose of this study is to utilize SPEEDLINE DOTS-CULIA to improve
the addition and subtraction skills for students with special educational needs. SPEEDLINE
DOTS-CULIA is an easy to learn method and suitable with the cognitive development level for
the students. The method employed in this study is single-group experiment. A pre-test had
been carried out in order to select the students who have not mastered in addition and
subtraction skills. Ten participants were selected among the students in special education
class. After the pre-test, three weeks of intervention was carried out to the participants,
followed by a post-test. Data was analysed using descriptive statistics. The findings showed
that there were improvements in achievement for the participants. As a conclusion,
SPEEDLINE DOTS-CULIA has improved the addition and subtraction skills among the students
with special educational needs. This study implicated that the utilization of SPEEDLINE DOTS-
CULIA is effective in teaching and learning of basic arithmetic skills and it is applicable for all
special educational needs students.
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Introduction

The 2030 Agenda for Sustainable Development is providing inclusive and equitable quality
education at all levels, from early childhood, primary, secondary, tertiary, technical, and
vocational training for all, included students with special educational needs (United Nations,
2018). In Malaysia, educational services for students with special educational needs are being
provided by the Ministry of Women, Family and Community Development and the Ministry
of Education (lbrahim et al.,, 2019). In year 2019, there are 16.87 percent of the UPSR
candidates failed in Mathematics subject. In another word, there is a total of 72,812 out of
431,610 Year Six Pupils obtained an E for their Mathematics subject during UPSR examination
(Ministry of Education Malaysia, 2019). This is a very serious issue because Mathematics is a
compulsory subject in primary and secondary school curriculum in Malaysia (Yoong, 2020).

The teachers need to fully understand the basis of support for students with special
educational needs (Hameed, 2017). Besides, teachers need to be creative and innovative in
order to improve the learning of special educational needs students. This happens especially
in Mathematics as it is often a difficult task for special education needs students, especially
those with dyscalculia. Hence, teachers need to come out with innovative ideas and products
in order to improve the mathematical skills among the special educational needs students.

Background

The special education curriculum depends on three main principles; (1) comprehensive and
integrated education; (2) good and meaningful learning; and (3) lifelong education (Yunus &
Ahmad, 2019). One of the issue related special education supports is the collective planning
between the classroom teacher and special education teacher (Ferreira, 2017). Special
education is an education specially designs for the students who have special educational
needs. Teachers need to be very patient because these students are often considerably
behind in their learning ability, as compared with their peers (Yoong & Ahmad, 2020).
Mathematics is one of the most important subjects yet some students might face difficulties
in learning it (Yoong & Ahmad, 2018). Arithmetic and the study of number shall be focused
because that’s where Mathematics education starts and where learners first experience
failure (Chinn, 2021). Five levels of sophistication of addition strategies used by students are;
(1) count all; (2) count on from the first number; (3) count on from the larger number; (4)
recall or retrieval of a known fact; and (5) deriving the fact from a known fact (Thompson,
1999; Chinn & Ashcroft, 2017).

On the other hand, the simplest process of subtraction is change by taking away. It may
initially seem simple to understand, as does the outcome of becoming less, or even none left.
But observing what is happening may be more confusing for students than we think because
the answers are often arrived at in different ways, such as taking some away, separating a
group and counting the remainder, and counting back as objects are removed. (Staves, 2019).
Dot subtraction is thought to be executed through calculation rather than retrieval, more so
than the other measured arithmetic types (Van der Ven et al., 2017).

Hence in this study, the researchers had developed an innovative way for the learning of
addition and subtraction suitable with the cognitive development level for special educational
needs students. The purpose of this study is to utilize SPEEDLINE DOTS-CULIA to improve the
addition and subtraction skills for students with special educational needs.
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Research Questions

One research question in this study is

1. Is there any improvement in addition and subtraction among students with special
educational needs after using SPEEDLINE DOTS-CULIA?

Methodology

The purpose of this study is to utilize SPEEDLINE DOTS-CULIA to improve the addition and
subtraction skills for students with special educational needs. SPEEDLINE DOTS-CULIA is an
easy to learn method. It needs not any specific devices, tools, or even teaching aids. The
students only need to have the prior knowledge of counting forwards from 0 to 9 and the
knowledge of counting backwards from 9 to 0. Based on the purpose of this study, the
researcher employed a single-group experimental design. Ten participants had been selected
to involve in the experimental group.

Research Design

Table 1 shows the model of single-group experimental design in this study. The participants
had gone through a pre-test, then an intervention using SPEEDLINE DOTS-CULIA. After that,
the participants had gone through a post-test. The purpose of pre-test and post-test is to
compare the achievement of participants after utilization of SPEEDLINE DOTS-CULIA in
learning addition and subtraction.

Table 1

Single-Group Experimental Design

Pre-test Intervention Post-test
T1 SPEEDLINE DOTS-CULIA T2

Table 2 shows the three weeks intervention plan for SPEEDLINE DOTS-CULIA. During the first

week, the students learnt to count in ascending order from 0 to 9 and count in descending

order from 9 to 0. During the second week, students learnt to solve addition operation using

SPEEDLINE DOTS-CULIA. During the third week, students learnt to solve subtraction operation

using SPEEDLINE DOTS-CULIA.
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Table 2
Three Weeks Intervention Plan
Week Intervention (Activity)
1 - Students learn to count in ascending order from 0 to 9.
- Students learn to count in descending order from 9 to O.
2 - Students learn to solve addition operation using SPEEDLINE DOTS-CULIA.
- Students draw dots under the first addend according the second addend
given.
- Students count the dots in ascending order from 0 to 9 and restart from O.
- When count to 0, students must add one more dot under the digit on the left
hand side.
- Students write the last number under the dots.
3 - Students learn to solve subtraction operation using SPEEDLINE DOTS-CULIA.
- Students draw dots under the minuend according to the subtrahend given.
- Students count the dots in descending order from 9 to 0 and restart from 9.
- When count to 9, students must add one more dot under the digit on the left
hand side.
- Students write the last number under the dots.

Participants of the Study

The selection of participants in this study is students in special education class with different
special educational needs. These students are having special educational needs such as slow
learners, autisms, hyperactive, dyslexia, dyscalculia, and down syndrome. Ten students had
been selected from a national school in Malacca state. All of them are ten years old, and are
study in Year Four. The school was selected because there was students with special
educational needs who fulfilled the criteria as the according to the specific purpose of this
study.

Results

The improvement of students had been determined through comparison of the means
between pre-test and post-test for the participants. It is to ensure that the mean score of the
post-test is higher than the mean score of the pre-test. The intervention had been carried out
for a three weeks period.

Table 3 shows the results of pre-test and post-test. Based on the table, the average score for
post-test is 22.3 percent, whereas the average score for post-test is 80.2 percent. Overall, all
of the students had achieved an improvement after using SPEEDLINE DOTS-CULIA. The
average improvement for the students is 57.9 percent.
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Table 3
Results of Pre-test and Post-test
No. Student | Gender Pre-test (%) Post-test (%) Results (+/-)
1. S01 Male 30 94 +64
2. S02 Male 24 82 +58
3. S03 Male 18 74 +56
4. S04 Male 26 88 +62
5. S05 Male 16 68 +52
6. S06 Male 26 80 +54
7. S07 Male 35 96 +61
8. S08 Male 20 78 +58
0. S09 Male 10 66 +56
10. S10 Female 18 76 +58
Average 22.3 80.2 +57.9

Figure 1 shows the score of pre-test and post-test for the pupils. Since all the scores in post-
test are higher than the scores in pre-test, hence all students had been improved after using
SPEEDLINE DOTS-CULIA intervention. In another word, there is an improvement in addition
and subtraction among students with special educational needs after using SPEEDLINE DOTS-

CULIA.
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Figure 1. Score of Pre-test and Post-test for the Students

Conclusion

In a nutshell, for the students with special educational needs, teachers need to know their
ability level and design the teaching and tasks according to their levels (Yoong & Ahmad,
2020). These students should receive a quality service even in special education classes
(Ahmad & Yoong, 2018). This is in line with the fourth goal of Sustainable Developmental
Goals (SDGs) which stated that quality education should be provided to all.

The results of single group experiment showed that there is a difference between the mean
of pre-test and post-test for addition and subtraction skills. The data had demonstrated that
SPEEDLINE DOTS-CULIA is effective to improve the basic arithmetic skills for students with
special educational needs. The implication of this study is SPEEDLINE DOTS-CULIA should be
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applied for all special educational needs students such as dyscalculia, slow learners, autisms,
hyperactive, down syndrome, and so on. The future researchers are recommended to focus
on 21st century learning (PAK 21) and The Fourth Industrial Revolution (IR 4.0) so that this
teaching and learning method of SPEEDLINE DOTS-CULIA will be more interesting and
effective to special educational needs students in learning of Mathematics. Lastly, SPEEDLINE
DOTS-CULIA is also believed to be able to bring huge impact on these students as they can
apply this basic counting knowledge into their daily livings.
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