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Facilitating Student with Down Syndrome to
Recognized Shapes Using Concrete-
Representation-Abstract
(CRA) Approach
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Abstract—This action research was conducted in a class of
Special Education Programs with learning disabilities, located in
Kuching, Sarawak Malaysia, to help a Down Syndrome (DS) student
to recognized the basic shapes using Concrete-Representation-
Abstract (CRA) approach. Data for this research was collected
through observation, analsisis documents and interviews. Data from
observation, document analysis and interviews were analyzed
qualitatively. The results of the observation were conducted
quantitatively in terms of percentages and graphs. Revision of the
data was generated using the data triangulation method. Kurt Lewin
model has been used in this study to implement the stages of the
research such as planning, action, observing and reflection to achieve
the intended objectives. The findings showed that a student with
Down Syndrome was able to recognize the shapes and complete the
tasks involving different shapes. In addition, the CRA approach has
been able to improve my teaching and learning practices. The use of
CRA is expected to be applied to students who have other problems
and can be used for subjects other than mathematics.

Keywords—CRA approach, Down Syndrome, shapes, special
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. INTRODUCTION

have done three practicum at three different schools around

Kuching and other districts. My first practical training was

at the Sekolah Kebangsaan Suria My second practicum was
at the Sekolah Kebangsaan Salju, and my third practicum was
at the Sekolah Kebangsaan Sinar. | gained some experiences
from these practical exercises as a teacher and applied
teaching practices in the class. Therefore, after these three
phases of the practicum, | have found that students with Down
syndrome have an attraction that draws me to help them so
make them as research subjects. However, | have chosen the
new students enrolled in the school during the third practicum.

During the third practical training of at SK Sinar, I found
that a student with Down syndrome need to be assist.
Therefore, the focus of my research is to help Jerry, a DS
student to get to know the shape of a circular, triangular and
rectangular. In addition, | have identified that Jerry did not
know the form of round, triangular and rectangular through
the worksheet that had been done. | have directed the pupil to
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color the shape on paper provided by showing the examples to
the pupil. However, the pupil had colored the triangular shape.
Here, | found that Jerry could not distinguish a round shape
with triangles. In addition, | had also ordered Jerry to take a
rectangular object such as an eraser but Jerry took a ball. Fig.
1 represents through the observation, | found that Jerry could
not distinguish the shapes of the objects.

/ Jerry could not colour the
shape design which was
directed by the teacher

Fig. 1 Shapes colored by DS student
A. Objectives

1. To increase the ability of DS student to recognize the
shapes through CRA approach.
2. To determine the CRA approach can improve the

process of teaching and learning conducted by the
teacher.

B. Research questions

1. How to use the CRA approach in teaching
mathemtics lesson that can help the DS student
syndrome to recognize the round, triangular and
rectangular shapes.

2. How to use the CRA approach to enhance the teacher

teaching practices in helping the DS student to
recognize shapes.

Il. LITERATURE REVIEW

CRA approach is a method of effective intervention for
mathematics instruction that can enhance the performance of
mathematics for student with learning disabilities through a
sequence of concrete-representation-abstract instruction. Fig. 2
represents CRA command structure consists of three levels,
namely, the concrete, the level of representation and
abstraction. CRA has three parts strategy which command
each part has a previous instruction to enhance student of
learning disabilities understanding their learning.
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Hana has 4 marbles. She gave two marbles to Cris. How many marbles

left?

Concrete

At thisstage, students use
real marbles. Student take 4
marbles and give to a friend.
After that, the student
calculate how many marbles
were left.

QO
OO

Representation

Student draw four
circle representing
the marbles, take
away 2 marbles and
calculate how many
left.

4-2

Abstract

The student count
with mathematical
symbols. Here the
use of abstract
reasoning skills.

Fig. 2 Examples of the Application of the Concrete-
Representatives-Abstract approach

Down Syndrome or Trisomy 21 is a genetic condition in
which there is excessive expansion of child exploitation leads
to stunted physical and mental health [1]. DS child
exploitation has variation in mental abilities, behavior and
growth stages. The level of their intellectual ability was
ranging from mild to moderate.

A. Shapes

According to [15], shape is one of the seven elements of art.
Shapes in terms of art are an enclosed space defined by other
elements. Shapes with two dimensional are limited only to
length and width. Geometric are round, triangular, square and
others shapes. According to [6], children often draw irregular
shapes when imitating the round, square, and triangle shapes.
Children can identify the shapes by visual observation

B. Related theory

Bruner proposes that in the learning process should have
two things that optimal experience to be able and want to learn
and encouraging knowledge to understanding optimum [12].
Table 1 showed the three steps that need to be applied in the
theory of inactive, iconic and symbolic phase.

TABLE |

BRUNER THEORY AND CRA APPROACH
Bruner cognitive theory Level CRA approach
Students need concrete  Enactive- Use concrete materials
objects to gain actual concrete to give a true picture to
experience student
Students can  describe  Iconic- Students use pictures to
something with a group of  represen solve problems.
images that represent the tation
concepts.
Students can make a Symboolic- Students  to  solve
picture (mental image) abstract problems through

mathematical symbols.

C. Previous studies

According to [13], CRA is a good approach to teach the
students with learning difficulties moreover having trouble in
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understanding the concepts, operations and applications.
According to [10], the problem solving can be solved with a
suitable diagram to help the students use the concrete
representations using diagrams to develop an understanding at
the level of the concrete to the abstract. Reference [5] found
that CRA techniques helped the students to master the
operation of division basic facts. According to [14], primary
school students more easily comprehend a mathematical
concept through the use of concrete objects and drawings.

Based on the study by [4], the teacher should be a good one
in terms of delivering instruction and the model is widely
used, drawings and representative which students can develop
further and be able to relate the understanding of mathematical
concepts. Reference [7] stated that manipulative can help
students to build a meaningful career and should be used
before formal instruction symbolically.

Reference [9], noted the purpose of using manipulative in
mathematics is to help the students to understand abstract
concepts. The successful using of manipulative is when
students can think symbolically such as implying a block
without any problems [8]. The best way to teach special
education students is to use concrete objects. Reference [2]
stated the students using concrete objects have comprehensive
mental representations, express more motivation, under-
standing of mathematical ideas and easier to apply in
situations of life.

D. Action planning

The Kurt Lewin model of action research was chosen as a
model of my action research. He said an investigation should
be followed by social action. Fig. 3 represents the model with
each cycle includes planning the steps in implementing an
action research process or the result of an action.

[ ]
|

Plan
1

Reflect

CYCLE1

CYCLE 2

Fig. 3 Kurt Lewin action research model

A. Research participant

My research participant for this action research was a down
syndrome student named Jerry aged 7 years old in a special
education classroom. Academically through the observation
and analysis of documents, Jerry has not mastered any skills
such as reading, writing, and counting. Jerry is still not able to
complete tasks related to the concepts of Mathematics

METHODOLOGY
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B. Method of data collection

Observation

I have done the observation for seven weeks execution of
my actions using CRA approach. | have been using checklists
and field notes for observational data.
Interview

| also used the interview as a data collection tool in my
action research. Through the interview, | can explore and get
in-depth research information to get the results. Through
interviews also a lot of information can be obtained even if
there is a few respondents.
Document analysis

The document work of students that need to be analyzed
before and after the intervention conducted and video
recording were carried out during the intervention.

IV. FINDINGS

How far is the CRA approach helping the DS student to
recognize the shapes? The results showed that Jerry already
recognize the shapes and able to perform tasks related to the
shapes but Jerry was able to capture only the concrete stage.
Although at this level, Jerry only recognize the concrete
concepts, he also showed a positive improvement in learning
to recognize the shapes.

Observation (Checklist)

Fig. 4, Fig. 5 and Fig. 6 represent the observation through
the checklist and the implementation of intervention to help
DS students recognize shapes through CRA approach was
analyzed.
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Fig. 4 Level of performance using concrete
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Fig. 5 Level of performance using representation
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Fig. 6 Level of performance using abstract

Document analysis

Fig. 7 represents the document analysis revealed that Jerry
was able to recognize shapes and can solve every direction
from teachers.

Fig. 7 Document analysis

How could CRA Approach improve my teaching practices
in helping DS student to recognize shapes? Through this
action research, | tried to equip myself with the good values of
teaching that should be in every one of us as teachers. This
action research also enabled me to improve my practices using
different approaches in my teaching. Furthermore, the CRA
approach is able to facilitate DS student learning who has a
lower level of intellectual than the normal student. CRA
approach could improve my quality of teaching as well as to
enhance my knowledge of how the CRA approach can be
implemented in other subjects. In addition, the CRA approach
could helped me to build a good relationship between the
students and the teachers.
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V. DISCUSSION

This action research makes me more aware of the problems
faced by the students. Problem solving is the ultimate goal in a
process of achieving successful program [3]. However the
goal toward solving the problem is not easy because it
involves the stages and the use of specific skills [11].

Some of the proposed action for the next cycle from the
research that | have conducted are extending this study to the
students with the same category to master each level skill well
before proceed to the next stage of the intervention. Teachers
need to be wise at using a variety of materials that can help
students to master the skills. The teacher should be patient to
educate the special student because their behaviors are
different from normal student. In addition, the CRA can be
used in mathematics for addition and subtraction operations.
Using CRA approach also can help the students to visualize
what are in their minds. For the typical student, imagination
skills are more limited because of disturbance in their brains.
CRA approach provides an opportunity for students to explore
further knowledge and most appropriate practice to students
with learning disabilities.
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