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Abstract 

This study aimed to develop mathematics learning tools to help children with special 
needs of dyscalculia in elementary school. The procedural development of the device 
was through a 4-D model consisting of four phases; defining, designing, developing, 
and disseminating. However, based on the research objectives, this development was 
limited only to the development stage (develop), which is to the learning device 
testing activities. So the development of learning tools in this study consisted of three 
main stages, namely: defining, designing, and development. The results of this study 
illustrated that learning devices for children with dyscalculia learning disorders 
could help children more easily deal with learning difficulties. Specifically, it is on the 
topic of sequencing numbers, addition, and subtraction of integers. 
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A. Introduction 

At the level of basic education, many children experience learning 

disorders (Shin & Bryant, 2013), one of the learning disorders that is often 

found in schools is dyscalculia (Williams, 2013; Arisandi, 2014; Raharjo et al, 

2011; Rapin, 2016). The problem of learning disorder occurs almost evenly 

throughout the world; including developed countries are also inseparable from 

this problem (Bynner & Parsons, 1997; Shalev, 2000). The problem at the 

moment is that dyscalculia is not widely recognized by teachers or education 

authorities. Many teachers specifically do not understand dyscalculia. So this is 

the basis for increasing the attention of all parties for children with learning 

disabilities dyscalculia (Gillum, 2012; Butterworth, Varma, & Laurillard, 2011). 

In Indonesia, it has already begun to show good commitment related 

to the problem of this learning disorder. This is proven by the existence of 

regulations and policies to deal seriously with the problem of learning 

disruptions for students in schools. However, government policies in dealing 

with student learning disorders in schools do not necessarily work as expected. 

This is because not all teachers in schools understand the problems of student 

learning disorders. Though three learning disorders are often found, among 

these learning disorders are learning disabilities in mathematics (dyscalculia), 

reading disabilities (dyslexia), and the development of writing disabilities 

(dysgraphia) (Santrock, 2007). Besides, students who experience learning 

disabilities also have an impact on the difficulty of students interacting with 

family and the environment. Furthermore, dyscalculia learning disorders can 

be caused by two factors, namely primary factors and secondary factors. The 

primary factor itself is based on disorders of the student's brain (nerves). 

Meanwhile, secondary disturbances are based on external disturbances and 

learning patterns (Butterworth et al., 2011). 

Several studies have been conducted by experts like Cohen, 

Lammertyn, and Izard (2008), and Mussolin, De Volder et al (2010) to 

uncover the influence of primary factors in developmental dyscalculia 

(Cohen et al., 2008). Although until now there has been no convincing 

research that this primary factor is the cause of this developmental 

dyscalculia (Price & Ansari, 2013).  
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Its relationship with external factors, one of which is the weak way of 

teaching teachers, based on research by Madechan & Brillante that 

dyscalculia children have difficulty in learning to count, one of which is 

caused by learning activities that do not arouse motivation and do not attract 

students' attention (Madechan & Brillante, 2008). The consequence of 

dyscalculia is a representation of the weak use of students' problem-solving 

strategies that can be said to be immature or inefficient, so students with 

dyscalculia do not learn the arithmetic facts given, and hence cannot recall 

them smoothly from their memories. So there is a need for serious handling 

from teachers and sustainable handling. Students who suffer from 

developmental disorders learning dyscalculia need guidance and assistance 

to improve their ability to process arithmetic information, so as not to 

interfere and damage the acquisition of students' arithmetic skills when 

attending mathematics learning in school. 

Teachers need to know what dyscalculia is so that they can help 

students in the difficulties they are experiencing. Besides, teachers also need to 

know the causes and effective strategies in dealing with a child who has 

dyscalculia (Williams, 2012). However, education is far more complicated, and 

getting 'results' is not straight forward, due to interference from many variables 

in the learning environment (Butterworth & Laurillard, 2010). For that, as 

instructors and educators, we must know how to provide the right services for 

them, one of which is an approach or learning strategy that can arouse learning 

motivation in children with dyscalculia. The low mathematical ability of 

students with dyscalculia is also inseparable from various factors, from the 

weaknesses of teaching teachers, low socioeconomic status, to the problem of 

attention to student behavior that is less than optimal. 

In handling dyscalculia learning disorder problems at school, 

teachers must have special abilities in handling cases of students with 

dyscalculia learning disorders. But in reality in schools, many teachers do 

not have a good understanding and sufficient knowledge to help students 

get out of this dyscalculia learning disorder problem. Even teachers also 

use the same learning tools as they for normal students in teaching 

dyscalculia students. 
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The focus of the research in this study is to help students learn 

mathematics with dyscalculia learning disorders. So, researchers are 

trying to develop instructional materials to help children with dyscalculia 

learning disorders. Based on preliminary research conducted in 2016 by 

researchers, it was found that some elementary school students or 

madrasah ibtidaiyah in Aceh Tamiang experienced dyscalculia learning 

disorders (Azhari, 2016). So there needs to be an effort in helping students 

with dyscalculia learning disorders with special learning and special 

learning devices for students to get out of dyscalculia learning disorder 

problems. 

 
B. Method 

To find participants with dyscalculia, I began by selecting the 

children having Mathematics Learning Disorders  (MLD) within a cohort 

of 162 female students and 78 male students. Age 6 years as many as 40 

students, age 7 years as many as 93 students, and age 8 years as many as 

102 students. Of the 240 students who were given tests based on the 

results of the analysis and checking the validity of the data carried out 

repeatedly, it was found that 24 students experienced dyscalculia. Of the 

24 students experiencing dyscalculia, the dominant problems found were 

in sorting the numbers of 18 students, adding eight operations, and 

having problems in reducing 12 students.  

This study uses a qualitative approach, following the research 

objectives. So, this type of research is a research development, and what 

will be developed in this research is a learning tool for children with 

special needs of dyscalculia. The learning device development model used 

is by modifying the 4-D model from Thiagarajan, Semmel, and Semmel 

(1974: 5-9). Because it is based on research objectives and various 

limitations, this development is limited only to the stage of development, 

which is up to the learning device testing activities. The development of 

instructional materials in this study consists of three main stages, namely: 

defining, designing, and developing.  
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The validation of the learning device text and research instruments 

includes the truth of the substance, conformity to the level of student 

thinking, and conformity to the main principles, characteristics, and steps 

of learning. The truth of the substance and suitability of students' level of 

thinking refers to the indicators proposed by O'Meara, which include 

indicators: (1) format, (2) language, (3) illustration and (4) content 

adjusted to the cognitive level of students who have previously mapped 

(Usman, 2009). 

Based on the evaluations, corrections, input and suggestions of the 

validators, a revision of the learning tool and research instrument of the 

draft I is then carried out, so that the tools and instrument II of the draft 

are obtained, this is also repeated until draft III, and if necessary until 

draft IV as the end of development of devices to help students with 

dyscalculia learning disorders. After the draft development of the device 

can be used, the researcher applies the learning device to the other 

dyscalculia students or to the dyscalculia students who are not involved 

in the development of the learning device development test. 

 

C. Results and Discussion 

1. Results 

The development phase starts from the development of the 

learning device which starts from the draft I, then is validated and tested 

on the device. Validation of experts is intended to determine the validity 

of the content (content validity). The validation results of the experts were 

used as a basis for revising and refining the draft I learning kit. Improved 

learning tools based on input from the validators were tested on students 

who were previously identified as having dyscalculia. This flow continues 

until the IV draft or learning device is believed to be able to assist students 

in overcoming dyscalculia learning disorders as the aim of this study. 

 
a. Expert Validation 

After the researchers compiled the first draft of the learning kit, 

experts validated it, this involved mathematicians, mathematics learning 
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experts, psychology experts and children, and grade II SD / MI teachers. 

The revised learning tool is based on the input from these validators 

before being trialed. Based on the input from the validator, several 

revisions were made to produce learning tools in draft II. Some important 

notes considered for revision are as follows: 

 
Table 1.  Revised dyscalculia test 

Before being revised After being  revised  

Question number 1 contains 4 items of 
identification numbers 

Question number 1 contains 2 items 
of identification numbers 

Question number 3 counts down from 
20 to 0 and continues to 50 

Question number 3 count down from 
10 to 0. 

Question number 5 continues the 
shape of the image 

Deleted 

Question numbers 6 and 7 sign the 
operation on the left 

Question number 6 and  7 sign 
operation on the right 

 Deleted (not suitable with students 
cognitive) 

Question number 9 is the meaning of 
subtraction  

Deleted (not suitable with students 
cognitive) 

Question number 17is about addition 3  Deleted  (already exist) 

Question number 21 is about rewriting 
the number  

Deleted  (already exist) 

Question  number  22 writing the two-
dimensional figure  

Deleted (not suitable with students 
cognitive) 

Question number  23 adding in the 
form of similarity  

Deleted (not suitable with students 
cognitive) 

The total of the questions  is 24 The total of the questions  is 17 
 

Table  2.  Revised Learning scenario 

Before being revised  After being revised 

The learning scenario does not use the 
step of learning in detail.  

The learning scenario is made with a 
detailed step.  

The use of the media in learning is not 
appropriate because there are no stages.  

The use of media is adjusted with the 
learning stages.  

The students learn individually which is 
not good for students’ comprehension.  

The learning scenario is adjusted so 
the students can learn in a group.   

There is no conclusion at the end of the 
learning to provide a good summary of the 
material.  

The scenario is designed to have a 
conclusion to emphasize a good summary. 
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Tabel  3. Revised LKPD 

Before being revised  After being revised 

The background image shifts the focus 
of the students  

The background image is fixed with 
a proper size.  

The color does not attract students’ 
interest 
 

The color is changed and adjusted to 
catch students’ interest. 

The font of the letter is too small.  The font of the letter is fixed to 
adjust the student's sight  

The space to write provided is narrow  The space to write is made bigger  
The steps in doing the task should be 
provided in LKPD for the students  

The steps in doing the task are 
added  

b. Testing 

Trials are conducted to see the suitability of the time required 

while introducing the teacher about learning tools developed for 

dyscalculia students. Based on the results of the trials, re-improvements 

were made to the learning tools and instruments that were developed. In 

the Student Worksheet (LKPD) improvements are made to the tasks that 

students are doing, and the learning scenario is done to improve the 

suitability between the uses of the scenario with the media used. In the 

learning achievement test, there was a revision of the question in which 

the language used was not by students' cognitive and it was not easy for 

students to understand. 

Trials at this stage of development are trials of learning tools 

conducted by researchers with observers from the research team with 

grade II elementary school teachers. The learning tools tested were 

dyscalculia test, learning scenario, student worksheet, and student 

achievement test. The learning scenario trial also aims to find out the 

clarity and readability as well as to see the suitability and suitability of the 

strategies, methods, and media used. While the dyscalculia test 

instrument testing is intended to obtain a clear picture of whether this 

instrument can reveal and identify students who have learning disabilities 

dyscalculia or students who only have learning difficulties. 

The results of the trial will be used to revise and refine the learning 

tools and research instruments to produce a draft III learning device. The 

trial data is presented in the following table: 
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Table  4  Revised Dyscalculia test  

Before testing  After being revised  

Question number 17 every image 

represents the symbol of operation 

and number  

Question number 17 each image 

represents the symbol of the only 

number  

The total of Question is 24 The total of the question is 17 

 

Table 5. Revised Learning Scenario 

Before being Revised  After being Revised  

Learning about knowing the 

numbers with apple card still does 

not meet the goal.  

The learning of knowing numbers is 

done not only with the medium of 

apple card but with the numbered 

card. 

 

c. Data Analysis of Test Results 

Data analysis of the testing results is intended to describe the 

process of implementing teaching and learning activities during the trial 

which includes tests of learning outcomes and student activities during 

the learning process. The data analyzed are as follows. 

1) Learning Outcomes Test 

a) Validity 

Based on the product-moment correlation formula, the validity of 

each test item is obtained as follows: 

 
Table 6.The validity of the test item 

Number of question  1 2 3 4 

rxy 0,44 0,75 0,43 0,80 

Level of Validity Sufficient  High  Sufficient  Very high  

 
Based on the data in the above table, in general, the validity of 

each test item is considered suitable for use without revision. 
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b) Sensitivity 

Based on the sensitivity calculation, it is obtained that the 

sensitivity of each test item is as follows: 

 
Table 7. The sensitivity of Test item 

Number of Question  1 2 3 4 

Sensitivity 0,46 0,64 0,84 0,76 

 
Based on the above table, it can be seen that each test item is 

sensitive to learning, thus each test item is considered suitable for use 

without revision. 

 

c) Reliability 

Based on the calculation of test reliability, the test reliability 

coefficient  = 0.72 was obtained. This means that learning outcomes tests 

have high reliability. Thus the learning outcomes test can be used to 

measure students' abilities. 

 

2) Student Activities during Learning 

The results of observations of student activities in learning each 

meeting four times face to face expressed as a percentage. These results 

are summarized in Table 8. 

 
Tabel 8. Percentage of Students Activities 

Observation Category 
Percentage of Students Activities Effectivenes

s Tolerance  
(%) 

SP 
I 

SP 
II 

SP III 
SP 
IV 

a. Listening/paying 
attention to the 
teacher explanation  

8,33 14,63 12,22 14,81 5 – 15 

b. Reading/ 
understanding the 
problem 

24,81 13,7 11,3 16,67 10 – 20 

c. Solving the problem/ 
finding the answer 

29,44 27,04 30,37 24,44 25 – 35 



 p-ISSN: 2338-8617 

Vol. 8, No. 3, September 2020 e-ISSN: 2443-2067 
 

JIP-The Indonesian Journal of the Social Sciences 484} 

Observation Category 

Percentage of Students Activities Effectivenes
s Tolerance  

(%) 
SP 
I 

SP 
II 

SP III 
SP 
IV 

and the way to solve 
the problem  

d. Having Discussion/ 
Asking the 
students/teacher  

13,7 23,52 10,57 14,26 10 – 20 

e. Doing the students 
worksheet  

6,29 6,85 8,33 10,34 5 – 15 

f. Observing the result 
of the work 

10,37 5,37 16,67 10,37 5 – 15 

g. Concluding the 
procedure or concept  

6,48 8,52 10,19 6,67 5 – 15 

h. Irrelevant attitude in 
learning  

0,37 0,37 0,56 2,04 0 – 5 

Total (%) 100 100 100 100  

 
Based on the table above for SP I, the second observation category 

is ineffective because it exceeds the tolerance of effectiveness and the other 

seven categories are classified as effective. For SP II, the fourth 

observation category was ineffective because it exceeded effectiveness 

tolerance and the other seven categories were classified as effective. For SP 

III, the sixth observation category is ineffective because it exceeds 

effectiveness tolerance and the other seven categories are classified as 

effective. For SP IV, the third observation category is almost under the 

tolerance of effectiveness but this is considered effective and the other 

seven categories are in the tolerance of effectiveness. Thus the activities of 

students in each SP can be said to be effective. 

After conducting a series of validations and trials of the learning 

device in draft III, and it is believed that this draft can already be used, the 

next, the researcher conducts the final test or the application of learning 

using the learning device that has been tested and validated, to students 

who are the subjects of this study namely students with dyscalculic 

learning disorders. The application of learning from developed devices 

includes the problem of ranking numbers, addition operations, and 

subtraction operations. 



Learning for Children with Special Needs of Dyscalculia 

Budi Azhari et al. 

 

JIP-The Indonesian Journal of the Social Sciences {485 

3) Description of the Use of Learning Devices 

In the following explanation, it illustrates some cases experienced 

by students in the study program to give an overview of the problems 

they face, then the application/treatment is presented as a form of 

application of the learning device that has been tested. 

 
a) The Problems of Sorting Numbers 

Based on the results of the study, it is noted that there are 18 

students with dyscalculia who have problems sorting numbers. Students 

have difficulty placing the numbers in order. Errors occur when the 

dyscalculia students sort the numbers from the largest to the smallest. As 

done by the SS in this study. 

Table 9. Testing the use of learning devices to sort numbers 

The case of SS can write the numbers 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 easily but when the 
students are asked the sort of numbers from the biggest number to the smallest 
number, the SS make a mistake by writing 4 at the fourth position. It showed that the 
SS tends to memorize the number position by not knowing the meaning of the sorting 
number. 

 
Stage I 
 

The students were asked to sort the number by using the numbered 
card. It is to make sure that the dyscalculia students truly 
understand the problem in sorting numbers mainly when sorting 
the biggest number to the smallest numbers. However, the effort 
did not show the satisfying result in which the students still faced 
difficulty in sorting the number of numbered cards. The students 
still cannot place the numbered card according to the sorting 
number from the smallest to the biggest.  

Stage  II By using the Cuisenairerod, the students were asked to sort the 
Cuisenaire rod from the shortest to the tallest. It is intended to ease 
the students in understanding the meaning of sequencing the 
numbers.  

Stage III After assuring that the student had understood the meaning of 
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 sequencing the number dan the way to sort the number, at this 
stage the students are tested with the abstract concept of sorting 
numbers. The students were given the numbered card and then the 
researcher asked the dyscalculia students to sequence the numbered 
card from the smallest number to the biggest number. The process 
of giving the numbered card to make sure that the dyscalculia 
students had understood the sequence number and can sort the 
number is appropriate with the instruction given.   

 

b) The problem besides 

Based on the results of the study, it is noted that there are 8 

students with dyscalculic problems besides. Mistakes made by students 

besides begin with the inability of students to understand the concepts 

and sequences of numbers. 

 
Table 10. Testing the use of summation learning tool 

The case of the student TT who made a mistake in determining the result of 
summation, for example, 12 + 3 = 16. This mistake occurred because the students 
were wrong in counting the result of summation. The students often made 
mistakes in predicting incorrect numbers so that they took the wrong conclusion.  
For instance the case in this research, the students assumed that the first number is 
13 so the students conclude that the result is 16 

 
Another mistake is when the students count the summation by using fingers. 
When using fingers, TT was often wrong in starting the summation given. For 
example, in this research when the students were asked to add 17 and 5. TT 
counted with the fingers and it started from 17 and then 18, 19, 20, 21. Therefore, 
the result obtained is 21. 

Stage I 
 

The student was given Cuisenaire rod gradually as many as ten 
rods. It was started by giving five rods at the beginning and 5 rods 
at the end to the student who suffers dyscalculia and then they were 
asked to use the rods and sum them.  The researcher gave one rod 
of Cuisenaire in this it was a chocolate rod and asked the 
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Dyscalculia students to arrange two other rods that have a similar 
length with the chocolate rods. The students took the purple rod 
and yellow rod. In the beginning, the student arranged the rods 
sideways. The researcher then asked the dyscalculia student to see 
the rod Cuisenaire which had been arranged whether if the rods 
were arranged in that way could reach the height as a chocolate rod 
or not? The dyscalculia student realized his mistake and fix the 
position of the rods. The dyscalculia students then place the second 
rod in vertical. However, the result is still wrong in which the 
length combination of the rod chosen exceeded the length of the rod 
given. 

Stage  II At this stage, the researcher introduces a number that represents the 
color of the Cuisenaire rod. Students are then asked to slowly 
remember each number represented by the color. The first step 
students are asked to remember the numbers 1 to 5 of the colors 
represented by the Cuisenaire rod where the white rod represents 
number 1, the red rod represents number 2, the light green rod 
represents number 3, the purple rod represents number 4, the 
yellow rod represents number 5. To make it easier remember the 
researchers then make abbreviations P (1), M (2), HM (3), U (4), and 
K (5). The researcher then took the yellow rod and asked students to 
look for the other two rods which had lengths following the yellow 
rods given. Students take the purple rod and the light green rod 
puts the two sticks beside the given yellow rod. However, the 
length of the two rods selected by the students did not match the 
length of the yellow rods given. Students quickly realize that it is 
wrong because it is incompatible with the yellow rods given. 
Students then re-select the other rods, the white and red rods and 
place them side by side with the given yellow rods, but the lengths 
of the two rods have not reached the length of the yellow rods. 

Stage III 

 
Students are then known as dark green rods representing number 6, 
black rods represent number 7, brown rods represent number 8, 
blue rods represent number 9, and dark orange rods represent 
number 10. To make it easier for students to be scalable in 
remembering the numbers represented by that number then The 
researcher makes abbreviations HT (6), H (7), C (8), B (9), and JT 
(10). The researcher then gives the dyscalculia students the brown 
color and asks students to look for two other rods which, when 
combined, will have the same length as the chocolate rod. Students 
take the light green rod and place it next to the chocolate rod. Then 
take the purple rod and place it on the light green rod. Students 
then pay attention to the results turns out then students conclude 
that the results are wrong because the length formed by students 
from the two rods that are given does not match the length of the 
rods given. Students then take the other rod, namely the dark green 
rod and the orange rod, and place it next to the chocolate rod which 
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is given then obtained the same length. Students then know that the 
results are correct because of the same length. The researcher then 
said that so 8 was obtained from 6 (dark green) plus 2 (orange). The 
researchers then took the other two light green and yellow rods and 
placed them next to the brown rods. The researcher tells students 
that eight can also be obtained from 5 (yellow) plus 3 (light green). 
Also, researchers said that it could also be said 3 (light green) plus 5 
(yellow). So students can determine the results of the sum given 
well. 

 

c) Subtraction Problems 

Based on the results of the study it was noted that there are 12 

students with dyscalculic problems in subtraction. The errors made by the 

dyscalculia student in principle are not much different from the difficulty 

of students besides where there is an inability of students to understand 

the concepts and sequences of numbers. 

 
Table 11. Testing the use of learning subtraction devices 

In the case of subtraction, in this study, it was found that the difficulties 

experienced by students of dyscalculia as done by HH, where HH is not just 

making a  mistake in understanding the concepts of numbers and sequences but 

also make a mistake by assuming the concept of subtraction are addition. In this 

study, for example, 9-4 = 13. 

 

 
Another mistake made by HH and students who experienced the same problem in 

subtraction was an error in making a subtraction using fingers. For example in a 

study when HH subtracted 10 and 3 students answered 8. This is because HH 

mistakenly started subtracting using fingers where students assumed that the 

result was where the fingers stopped namely 10, 9, and 8. So the result was 8. 
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Trying to improve learning disorders for HH and other dyscalculia students in the 

subtraction carried out by providing mathematics learning assistance by using a 

learning device that has been developed and also using teaching aids namely the 

Cuisenaire rod as well. 

Stage  I 
 

The learning process carried out by students with the number of rods 

rejected is requested in the additional activity. The researcher and 

dyscalculia student then use the rods in the subtraction Operation. The 

researcher gives two pieces of equipment on the blue rod (9) and the 

yellow rod (5) students then look for another one that is provided by 

the rod above the yellow rod with the blue rod will add the same 

length. Students then choose a dark green rod (6) then place it on top of 

the yellow rod and obtain a length that is longer than the given blue 

rod length. Students then look for another rod, namely the light green 

rod (3) then return to the top of the yellow rod and get less than the 

given blue rod. Students then look for another rod, the purple one (4), 

and place it on a yellow one and get the same length as the given blue 

one. The researcher then asked students to draw blue rods and other 

rods on paper and asked for the numbers of each rod on the drawing 

paper then explained that 9 (blue) was reduced by 5 (yellow) to 4 

(purple). The researcher then explained that 9 (blue) minus 4 (purple) 

were equal to 5 (yellow). 

Stage II The researcher then took another rod, namely, the yellow rod (5) and 

the white rod (1) then asked students to look for another rod which 

when placed on a white rod and side by side with the yellow rod 

would have the same length. The dyscalculia student then took the 

light green rod (3) and placed it on the white rod (1) and got an 

unequal length result, where the combination of a light green and 

white rod placed side by side with the yellow rod was still not long 

enough with the given yellow rod. 

Stage III 

 
Next, the dyscalculia students are asked to take the purple rod (4) 

and place it on the white rod (1). The researcher then asks students 

to reproduce the correct Cuisenaire rod pattern on the given sheet 

and states that 5 (yellow) minus 1 (white) is equal to 4. The 

researcher then reinforces that 5 minus 1 is equal to 4. The 

researcher then confirms that 5 minus 4 equals to 1. 
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2. Discussion 

Many skills are affected by dyscalculia, such as inhibiting the work 

of the brain, difficult to socialize, difficult to manage money, time, 

direction, symbolic, graphic, and more abstract mathematical 

representations (Beacham & Trott, 2005; Butterworth et al., 2011). 

Therefore, in this study, researchers conducted the development of 

learning devices for children with dyscalculia. There are several reasons 

which then researchers need to conduct this study in more depth. First; 

the researcher wants to give or add a reference for researchers or 

education observers especially those who are interested in the issue of 

dyscalculia, moreover children with dyscalculia learning disorder have 

various problem characteristics. So that helping them to learn 

mathematics needs attention to the problems faced by the students in real.  

Teachers have the responsibility to help children with learning disabilities 

by taking a learning approach that supports children to overcome the 

problem of learning disabilities (Essa & El-Zeftwy, 2015). 

Second, it is necessary to broaden previous findings by showing 

that the characteristics of the problem are always different even on the 

same sub-theme. Third, these findings indicate that the learning tools 

developed need to consider learning classically and individually. This is 

based on the condition of the school; especially teachers in Indonesia, in 

general, do not generally understand well the dyscalculia learning 

disorder (Azhari, 2016). So that it is hoped that with the development of 

these learning tools, teachers can assist students in learning mathematics 

for dialysis students both individually and also classically. 

The development of this learning tool starts from the development 

of a device starting from the draft I which covers a set of dyscalculia test 

questions, a set of learning scenarios, and a Student Worksheet (LKPD). 

The first draft was developed, then validated and tested the device. 

Validation of experts is intended to determine the validity of the content 

(content validity). The results of the experts' validation were used as a 

basis for revising and refining the draft I learning kit. Furthermore, the 

learning tools that had been improved based on input from the validators 
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were retried on students who were previously identified as having 

dyscalculia. This flow continues until the IV draft or learning device is 

believed to be able to assist students in overcoming dyscalculia learning 

disorders as the aim of this study. Through this LKPD that has been 

developed and tested, it is hoped that it can help students in facing their 

learning difficulties. 

The trial was conducted to see the suitability of the time needed 

while introducing the teacher about the learning tools developed for 

dyscalculia students. Based on the results of the trials, re-improvements 

were made to the learning tools and instruments that were developed. In 

the LKPD improvements were made to the tasks undertaken by students, 

and the learning scenario carried out an improvement in the compatibility 

between the use of the scenario and the media used. In the learning 

achievement test, there was a revision of the question in which the 

language used was not following students' cognitive and it was not easy 

for students to understand. 

After conducting a series of validations and trials of the 

instructional device, and it is believed that all instruments can be used, the 

next, the researcher conducts the final test or the application of learning 

using the instructional device that has been tested and validated, on 

students who are the subject of this study, students with a dyscalculia 

learning disorder. The application of learning from developed devices 

includes the problem of ranking numbers, addition operations, and 

subtraction operations. 

Dyscalculia children find it difficult to see patterns of 

connectedness in numbers and also patterns of numbers, as described by 

Emerson & Babtie (2014) that students of dyscalculia have no 

understanding of the place value rod where the value of numbers 

depends on their position in numbers, nor do they understand the 

principle of exchange that supports values the place. With the learning 

tools developed in this study with due regard to the characteristics of 

students with dialysis, it can help students learn mathematics. 
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To be able to explain numbers, students must understand how numbers 

consist of patterns and structures. Students need to spend time becoming 

familiar with various number patterns and with a base of ten and a place value 

structure. They need to have an understanding of the principles of abstract 

mathematics (Kay & Yeo, 2003). Therefore, the LKPD considers student 

activities in understanding abstract concepts through learning activities. 

Based on the exposure to the results of the study there were 18 students 

with dyscalculia who had problems in sorting numbers. Students have 

difficulty placing the numbers in order. Errors occur when the dyscalculia 

students sort the numbers from the largest to the smallest. As done by the SS 

in this study. Efforts to assist students in sorting numbers are done by 

providing mathematics learning assistance using pre-developed learning 

tools, including using teaching aids namely Cuisenaire rods, apple cards, and 

number cards. Learning for students who have difficulty in sorting numbers 

is done by first checking back the mistakes made in sorting numbers than 

making students understand the concept of numbers. This learning can help 

students overcome their learning difficulties. 

Related to the students’ difficulties of addition operations, as 

experienced by 8 students in this study, the difficulty of students, besides, 

begins with the inability of students to understand the concepts and sequences 

of numbers. So that also affects other mathematical operations. One of them is, 

as done by the TT which is wrong in determining the results of the sum eg. 12 

+ 3 = 16. This error occurs because students are wrong in calculating the results 

of the sum. Students are often wrong by guessing wrong numbers so they 

draw wrong conclusions. For example in the case of this study students 

assumed the first number 13 so that students concluded that the result was 16. 

Efforts to help TT and other dyscalculia students who experience the 

same problem, besides, are done using the developed learning device and 

also use teaching aids that are following the considerations that have been 

tested, namely the Cuisenaire rod. The giving of the Cuisenaire rod is to 

create flexible learning. Student activities are more dominant in carrying 

out activities that are relevant to learning because students are more 

invited to learn in a fun way not only given an understanding through 
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abstract symbols. In the learning process using various types of varied 

games will make children feel happy and not easily bored in learning 

(Azhari & Irfan, 2019; Triharso, 2013: 47). 

Likewise with the difficulties of students in subtraction operations, 

in this study, there were 12 students with dyscalculia who experienced 

difficulties in subtraction. The errors made by the scalable student in 

principle are not much different from the difficulty of students besides 

where there is an inability of students to understand the concepts and 

sequences of numbers. In this study, it can be seen for example 9 - 4 = 13. 

Accordingly, the effort to help students overcome this problem, by 

providing mathematics learning assistance by using learning tools that 

have been developed and tested before, as well as using teaching aids 

namely Cuisenaire rods as well, as a tool. Thus, learning interventions 

through the learning tools used can help students overcome their learning 

difficulties. For dyscalculia’s children, interventions (doing something to 

change a condition) earlier will help children more easily to face 

difficulties (Fatima, 2018). 

 
D. Conclusion 

Based on the results of research and development that has been 

carried out in this study, it can be concluded that this development 

research generated a product of Mathematics learning tools that can help 

children with dyscalculia learning disorders. The device development is 

carried out in several stages, namely: a) defining, b) designing, and c) 

developing. Each step is adjusted to the material that is the focus of this 

research, namely the material that is the basis so that children who 

experience dyscalculia learning disorders in the material sorting numbers, 

addition, and subtraction of integers in this study can be assisted in 

overcoming mathematical learning difficulties. Learning tools for children 

with learning disabilities that have been developed, and have been tested 

and implemented in this study, have helped children more easily deal 

with learning difficulties, especially on the topic of sequencing numbers, 

addition and subtraction of integers. 
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