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ABSTRACT 
The focus of the study is to discuss the prime mathematical skills and cognitive abilities in learning of Dyscalculic child which 
reasons the difficulties in performing various mathematical operations among children. The study was carried out on one 
focused group samples that were selected through determined sampling. Both qualitative and quantitative approaches are used 
in order to get the accurate understanding. Data finding was analyzed descriptively. Data findings showed that respondents 
lacked majorly in Set theory, Money Concept and Number fact collectively which is known as numerosity. After getting the 
exact gap of learning focused intervention can be provided to the Child. 
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1.INTRODUCTION 
Dyscalculia is difficulty in learning mathematical concepts.Dyscalculia is sometimes called number blindness. It is the 
name given to the condition that affects the ability to acquire arithmetical skills. Mathematics is a complex subject 
involving language, space and quantity. Many of the researcher studyingin the area of development of mathematical 
skills has concentrated on counting or arithmetic skills but at early levels there are many complex abilities are also 
involved in these skills,such as: [9] understanding number words (one, two, … twelve, …twenty, …), numerals (1,2, … 
12, … 20, …) and the relations between them; being able to carry out mental arithmetic using the four basic 
arithmetical operations – addition, subtraction, multiplication and division; being able to carry out written multi-digit 
arithmetic using the four basic operations; being able to discriminate the shapes; being able to solve word problems 
which set arithmetical problems in realistic contexts, particularly using money.Many researchers coined Dyscalculic as 
a term in many different ways. One of which is given by Department for Education and Skills (DfES, 2001): 
‘A condition that affects the ability to acquire arithmetical skills. Dyscalculic learners may have difficulty 
understanding simple number concepts, lack an intuitive grasp of numbers, and have problems learning number facts 
and procedures. Even if they produce a correct answer or use a correct method, they may do so mechanically and 
without confidence.’ 

2.DEVELOPMENTAL DYSCALCULIA 
Out of several types of Dyscalculia in the present study we are only focusing on Developmental Dyscalculia. 
Developmental Dyscalculia (DD) is a specific learning disability in mathematics. Sharma stated Developmental 
Dyscalculia as a difficulty in number concept, struggle in assessing the size and magnitude of numbers[8]. It also 
further explained Developmental Dyscalculia as difficulty in understanding and easiness in number. 
 
As per the studies suggests that numerosity is inherent. Primary school children can understand simple numerical 
concepts[2].So, it suggests that numerosity can be understood as a deficit in the capacity of Dyscalculic to learn 
arithmetic[1]. As per the researcher children having mathematical difficulties find difficulties while solving number 
line and magnitude estimation concepts[3].   
 
Researcher derived a conclusion that numerosity is a property of a set. It is associated with properties of group of 
objects which make up that set [5][6]. The Piaget focused on an understanding of the kinds of conversion which would 
and would not disturb the numerosity of a set. That’s the reason numerosity would not alter by moving objects around 
but rather it would change by adding or subtracting objects.Gelman focused on the measures for add up to sets using 
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counting words. At the same time, he also mentioned about the types of practical variations which affect the outcome of 
the count[5]. 
 
Temple and Sherwood (2002) experienced children with dyscalculia on the concept of forward and backward digit span 
and word span in control group and observed the differences between group of children on any of the working memory 
measures, and no correlation was observed between the working memory measures and measures of arithmetic 
ability[7].The fundamental deficit in developmental dyscalculia is a failure to symbolize and process numerosity in a 
usual way [4].  
 
To provide the focused intervention for Dyscalculia we have tried to analyze the areas where dyscalculic child faces 
more difficulty in coping with it. 
Following are the major areas where Dyscalculic child faces difficulty in learning: 

1. To name symbols, mathematical amounts, numbers, terms and relationships.  
2. To count, compare, and mathematically operate things, it can be pictured or real.  
3. Reading mathematical Symbols. 
4. Writing mathematical symbols 
5. Performing mental calculations and understand mathematical concepts. 
6. To perform computational operations and written Expression 
7. Associated with digits, mathematical symbols place value, fractions, operational symbols, squares, roots, decimals, 

and mathematical language 
8. Operational sequences, counting sequences, mathematical facts, time, direction, schedules such as timetables, 

calendar’s. 

3.RESULTS AND DISCUSSION ` 
In this study we used real world datasets from schools in and around Mumbai. The population is from primary section 
and all sample falls under same age group. The data is collected based on the below mentioned attributes in Table 1 
which actually contributes as evaluation parameters of Dyscalculia. 

 
Table 1: List of Attributes 

Sr. No. Attribute Description 

1 DSR Difficulty with Shape Recognition 

2 DCSD Difficulty with Comparing and Size 
Discrimination 

3 DNA Difficulty with Number Arrangements 

4 DGSM Difficulty with Grouping Sets and Money 
Concepts 

5 DPV Difficulty with Place Values 

6 DNC Difficulty with Numeric Calculations 

7 DVA Difficulty with Verbal Analysis 

8 DCSC Difficulty with Counting and Schedules 
Concepts 
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4.METHODOLOGY USED 
In this paper, we studied statistical approach for analyzinglearning patterns of Dyscalculic child.The study is analyzed 
on the basis of following statistical measures: 

o Mean 
o Standard Deviation 

 

DGSM (Difficulty with Grouping Sets and Money Concepts): 
This section contains questions based on set theory concept such as grouping of objects and simple money calculations. 
Based on After conducting test on Dyscalculic children following are the results, which shows 50% children are able to 
appear only one problems, 25% children solved not a single problem, 11% children has successfully solved two 
problems and 14% children were able to solved three problems under this section. 

 

 
Figure 1Difficulty with Grouping Sets and Money Concepts 

 

DSR (Difficulty in Shape recognition): 
This section includes evaluation of shape recognition skills identifying various mathematical shapes such as circle, 
rectangle, square.counting no. of triangles.Following are the children performances under the category of DSR,under 
this category children faces the difficulty in recognizing mathematical symbols.33% children solved four problems,22% 
children solved were able solved three and five problems.14% children could able to do two questions and 6% children 
could not solve a single problem. 

 

 
Figure 2 Difficulty with Shape Recognition 

 

DPV(Difficulty with Place-Value): 
This category shows the children performances based on place value concepts.Performance is calculated through the 
outcome of questions such as finding place valu of any specific digit. Identifying hundreds and thousands places in a 
given no.As per given diagram 17% children were failed to solved a single problem.Only 11% children abled to solve 
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five problems.17% children solved four questions.19% children were abled to solve three and two problems. 
 

 
Figure 3 Difficulty with Place-Value 

 

DNA(Difficulty with Numerical arrangements) 
Numerical arrangements are nothing but finding successive no., which is smallest or biggest no. Find ascending or 
descending number sequences. Following graph shows the evaluation of children appeared for numerical 
arrangements.19% children did not solve a single problem.14% children solved four and one problem.31% children 
were able to solve three problems.14%children solved four problems. 

 

 
Figure 4Difficulty with Numerical Arrangements 

 

DNC(Difficulty with numerical calculations) 
In this section, children were given problems based on arithmetic operation like addition, subtraction. One-digit 
addition, two–digit subtraction. After giving test children performances were as shown in the given diagram.17% 
children did not solve a single problem.30% children solved successfully five questions and only 8% children tried to 
solve two problems successfully. 
 

 
Figure 5Difficulty with Numerical Calculations 
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DCSD(Difficulty with comparing and size discrimination): 
In this section children were evaluated with comparing and discriminating various mathematical objects such as 
finding biggest tree, smallest mango. Then which is the bigger no.42% children successfully solved five problems.36% 
children could give answers of four question and only 3% children gave zero answers. 

 

 
Figure 6 Difficulty with Comparing and Size Discrimination  

 

DCSC(Difficulty with Counting and Schedules Concepts): 
In this section results of Dyscalculic children for counting and schedules concept are observed .47% children are failed 
to answer a single question.20% children responded positively for three questions.22% children has given successful 
response for two problems. 

 
Figure 7 Difficulty with Counting and Schedule’s concept  

DVA(Difficulty with Verbal Analysis): 
In this section children were asked to solved word problems to assess their verbal skills among all 61% couldn’t solved 
a single problem.17% children were able to solved three questions and 11% children solved only one problem related to 
verbal. 

 
Figure 8 Difficulty with Verbal Analysis  
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Table 2: Overall Attribute Measurements  

Sr. No. Row Labels Average Std. Dev. 

1 DSR 0.444444 0.503953 

2 DGSM 0.888889 0.318728 

3 DPV 0.722222 0.454257 

4 DNA 0.833333 0.377964 

5 DNC 0.527778 0.506309 

6 DCSD 0.222222 0.421637 

7 DCSC 0.777778 0.421637 

8 DVA 0.722222 0.454257 
 

Table 2 gives the overall performance of attributes w.r.t average and standard deviation. Among all DGSM which 
contains set theory and money calculations gives higher degree of failure i.e. 83%.Next to that DNA i.e. number 
arrangements gives maximum mean compare to others. Counting and time a calculation shows next higher mean 
performance of 77%. 

5.CORRELATIONS AMONG ALL ATTRIBUTES 
Following correlation matrix showing correlation coefficients between sets of attributes. Each random attribute variable 
(Ai) in the table is correlated with each of the other values in the table (Aj) using which we can measure which pairs 
have the highest correlation. Here we are doing quantitative comparison among all attribute variables. The diagonal of 
the matrix is always a set of ones as the correlation between a variable and itself is always 1. As mentioned in the given 
Table 3 .The highest correlations is achieved by the pairs(DNA and DGSM) which is 0.466252 and the lowest 
correlation is achieved by the pair(DCSD and DPV) 

 
Table 2: Attribute Correlation Table  

Class(C) DVA DCSC DGSM DCSD DNA DPV DNC DSR
DVA 1 0.41464 -0.1204 -0.2582 -0.2582 0.05293 -0.338 -0.1925
DCSC 0.41464 1 -0.107 -0.0459 -0.2294 -0.3292 -0.266 0.1026
DGSM -0.1204 -0.107 1 0.09325 0.46625 -0.1338 0.22668 0.20851
DCSD -0.2582 -0.0459 0.09325 1 -0.1 0.041 -0.2618 0.22361
DNA -0.2582 -0.2294 0.46625 -0.1 1 0.20498 0.26179 0.22361
DPV 0.05293 -0.3292 -0.1338 0.041 0.20498 1 0.14565 0.27501
DNC -0.338 -0.266 0.22668 -0.2618 0.26179 0.14565 1 0.41812
DSR -0.1925 0.1026 0.20851 0.22361 0.22361 0.27501 0.41812 1  

 
For measuring qualitative analysis, we have used Pearson correlation coefficient. In the below shown Figure 9, it shows 
attributes DNA and DGSM are having higher correlation as values between 0.4 and 0.6 color code. It is apparent from 
the code there appears to be a strong positive correlation between DNA and DGSM. Thus, large value of DNA is 
associated with large DGSM values. Next to that DCSC and DVA pair and DSR and DNC pair has greater positive 
correlation. Among all negative correlation is between DNC and DVA pair and also between DCSD and DPV pair. 
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Figure 9 Correlation Matrix 

 
However, we need to perform a test of significance to decide whether based upon this sample there is any or no 
evidence to suggest that linear correlation is present in the population.  

 
To do this we define, 
H0: s 0 (there is no significant monotonic correlation present in the population) and H1: s 0 (there is strong 
monotonic correlation present in the population), where s be the Spearman’s population correlation coefficient.  

 
After testing the hypothesis p-value for this test comes out to be 0.0144 which is less than 0.05. Hence there is no 
evidence to accept that there is no significant correlation. Hence we accept the alternate hypothesis that attributes are 
correlated, at the 95% level of confidence.  

 
Therefore, we can say that we have significantly strong evidence to believe that grouping sets and money concepts and 
number arrangements concepts are monotonically correlated in the population. 

6.CONCLUSION 
Finding the correlations among attributes which affect Dyscalculic child’s learning skills helps teacher to design 
required remedial programs. Teacher can arrange the interventions in line with the same dependent attributes. 
Experimental results indicate that there is a strong positive correlation between DGSM and DNA. The teacher can start 
with the concepts of grouping Sets and Money Concepts helping the Dyscalculic child to prepare his mind for the 
learning the concept of Number arrangements. So we can propose a method for remedial teaching to Dyscalculic child 
in specialized tailored made way with minimum stress. 
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