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Introduction
Children with scholastic backwardness and learning disabilities are identified by their severe learning 

problems and their poor achievement in school (Maehler C, & Schuchardt, K. 2009:3-10).  Many of the 
scholastically backward children are often categorized into a generic label of Specific Learning disorder 
(SLD) without considering the inherent cognitive factors contributing to the difficulty in learning 
(Varghese M et al., 2021:34). At a superficial level both SLD and other learning difficulties, present with 
similar features.

 Specific Learning disorder (SLD) being a neuro-development disorder has a strong relation to 
cognitive abilities. While planning the treatment for SLD a clear profile of the cognitive functions of 
the children affected with SLD is significant. The cognitive profile helps in planning the remediation 
of the problems confronted by these children. Specific Learning Disorder as defined by the DSM-V of 
the American Psychiatric Association is a neurodevelopmental disorder characterized by gross difficulty 
in the area of academic performance. (DSM-V 2013:66-74) Being a neurodevelopmental disorder, 
cognition and associated cognitive functions play a pivotal role in the understanding of the abilities and 
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the deficiencies of children with learning disorders.  The intervention targeting the cognitive area is likely 
to bring significant improvement in children with learning disorders. Different cognitive functions have 
their contribution in determining different issues and challenges in learning (Hale JB et al 2004:6, Lyon 
GR et al., 2003: 520)

Aim  

The present study aims to explore the cognitive profile of children with Specific Learning Disorder, 
to find the role of cognitive functions contributing to the deficiencies expressed in academic learning.

Methods and materials
Seventy-seven children diagnosed with Specific Learning Disorder are the sample for the study. 

Purposive sampling was used for selecting the sample from the outpatient clinic of The Institute for 
Communicative and Cognitive Neurosciences (ICCONS), an institute that takes care of the treatment 
and training of neurodevelopmental disorders in Thiruvananthapuram, Kerala. Permission was sought 
for conducting the study and was granted by the institution’s ethics committee.  A written consent, 
based on informed choice, was sought from the parents of the children selected as the sample. The 
normal population for the sake of comparison was selected from a local school. Fifty-seven children 
matching in age and socioeconomic status were selected as the comparison group. 

The participant group comprised of children who were diagnosed with SLD, by a multidisciplinary 
team of professional Psychologists, speech & language pathologists, and clinical linguists.  The cognitive 
profile for the participant group (SLD) and the comparison group of non-learning disorder children 
(CG) was assessed using the Wechsler’s Intelligence   Scale for Children –fourth (Indian edition) WISC-
IV. The results were further compared between the two groups to find the statistically significant 
difference using the students’ independent sample t-test. The scores of the different index scores and the 
sub-test scores were also analysed to study the pattern of presentation among the children with SLD.

Results 
The cognitive functions of the two groups are compared using the students’ independent sample 

t-test. The cognitive functions involving the Verbal Comprehension Index-VCI; The perceptual 
Reasoning Index-PRI; The working Memory Index-WMI; the Processing Speed Index-PSI and the Full 
Scale IQ-FSIQ are derived from the ten subtests of the WISC –IV test. The table1 depicts the mean 
difference, standard deviation, t-value for the difference and the level of significance of the cognitive 
functions and table 2 shows the score of the ten subtests of WISC-IV which is discussed in detail.

In the present study, the mean score of verbal comprehension index for the SLD and comparison 
group is 95.36 and 106.26 the SD is 9.05 and 9.48 respectively. The t-Value is 6.75, which is significant 
at 0.01 level. In subtest similarities, the mean score for the SLD and CG is 8.44 and 10.59 and the SD is 
2.22 and 2.17 respectively. The t-value is 5.60which is significant at 0.01 level. In subtest vocabulary, the 
mean score for the SLD and CG is 8.69 and 10.72 and the SD is 1.78 and 1.72 respectively. The t-value 
is 6.62, which is significant at the 0.01 level. In subtest comprehension, the mean score for the SLD and 
CG is 10.34and 11.79 and the SD is 2.04 and 1.81 respectively. The t-value is 4.27, which is significant 
at the 0.01 level.  

The mean score of the Perceptual Reasoning Index (PRI) for the SLD and the CG is 93.66 and 
102.25 with a SD of 12.49 and 11.36 respectively, with the t value of 4.08. In the perceptual reasoning 
index, the mean score of the subtest block design, for the SLD and CG is 8.78 and 10.44 and the SD is 
3.04 and 2.93 respectively. The t-value is 3.17, which is significant at 0.01 level. In the picture concept 
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sub-test, the mean score for the SLD and CG is 8.70 and 10.31 and the SD is 2.52 and 2.47 respectively. 
The t-value is 3.66, which is significant at the 0.01 level. The mean score in the subtest of matrix 
reasoning is 9.31 and 10.28; the SD is 2.72 and 2.35 respectively, with a t-value of 2.15 and the results 
show a significant difference with a significance level of 0.01level.

The mean score of the working memory index depicted in the test is 84.80 and 98.49; the SD is 10.45 
and 11.19 respectively, with a t-value of 7.27. The mean score of the digit forward test for children with 
SLD and CG children are 7.45 and 8.53 with SD as 1.65 and 1.77 respectively, with a t-value of 3.6. 
The mean scores for digit backward are 5.97 and 6.91, SD as 1.29 and 1.68 respectively with a t-value 
of 3.65 and the significance level is at .01 level. The mean of the total score of the digit span is 6.94 and 
9.10, with SD as 2.26 and 2.74 respectively for SLD and comparison group. The t-value is 5.03, which is 
significant at the 0.01 level. The mean score of the letter-number sequencing is 7.97 and 10.31 with SD 
as 1.79 and 1.93 for the SLD and the CG respectively and the t-value is 7.24.

The processing speed index-PSI mean score as shown in table 1 for the SLD and CG is 94.65 and 
103.32 with the SD as 13.64 and 11.21 respectively with the t- value as 3.92 and is significant at .01 
levels. The subtests of the PSI as shown in table II the coding test mean score is 8.96 and 10.74 with the 
SD as 2.25 and 2.18 for SLD and CG respectively. The t value is 4.57 and is significant at .01 levels. The 
subtest Symbol search test mean score is 9.13 and 10.42, SD as 2.89 and 2.61 respectively with a t-value 
of 2.67 with the significance level as 0.01.

The mean score of the Full Scale IQ-FSIQ among the children with SLD and CG is 89.62 and 
103.86, SD as 9.4 and 10.35 with a t-value of 8.3 and is significant at .01.

Discussion
The verbal comprehension index measures the ability for understanding, learning and retaining 

verbal information and in using language to solve novel verbal problems and is the main tool for 
understanding, thinking, and reflecting using spoken language. This also helps in acquiring verbal 
information and retrieval of such information from the long-term memory (Flanagan DP et al, 2017). 
The low score in VCI for SLD indicates that verbal comprehension plays a significant role in learning 
and verbal comprehension is poor among children with SLD. The subtest scores of “similarities”, 
“vocabulary”, and “comprehension” are low among children with SLD. The scores of all three subtests 
show significant differences between the SLD and the comparison group. 

The low score in “similarity” for the children with SLD indicates that verbal abstract reasoning, 
verbal concept formation, and verbal logical thinking skills of children with learning disability are 
affected. A study has stated that analogical thinking is a skill to transfer knowledge from a base problem 
to a target problem by a mapping process, which demands the identification of similarities between two 
analogs (Wedman J. F. et al., 1996:51).  The difference in vocabulary score indicates that verbal fluency 
and concept formation, word knowledge and word usage are poor among the children with learning 
disability. The low score in the comprehension subtest for the SLD indicates a deficit in verbal reasoning. 
A study conducted stated that verbal comprehension is the best predictor for reading (Mayes S.D & 
Calhoun S. L. 2007:234-9). The impairment in the language is due to decreased reading comprehension 
(Catts H. W. 1993:948). Thus, the findings strongly indicate that the difference in the performance 
shown in the verbal comprehension index (VCI) score is a true predictor for SLD. 

The perceptual reasoning skills help in interpretation, organize and to think with visual information 
accurately and solve a non-routine problem (Cianci L et al, 2013:47, Ariffina S. R. et al., 2010:77).  In 
the perceptual reasoning index-PRI scores, there is a significant difference between the two groups. 
The PRI measures fluid intelligence, nonverbal reasoning skills, and visual perceptual abilities. This 
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difference indicates the comparative and norm-referenced deficit in the perceptual reasoning skills 
among the children with SLD, contributing to the difficulty in learning.   

In the block design subtest, there is a significant difference among the children with SLD and CG. 
The subtest block design plays a crucial role in determining the spatial relationship, spatial orientation 
and problem-solving skills. This skill is essential for writing and understanding abstract mathematical 
concepts. Block design test measures spatial visualization and analysis, simultaneous processing, visual-
motor coordination, dexterity, and nonverbal concept formation (Wechsler D. 2003, Weiss L. G. et al., 
2006:190). The scores show a significant difference in the block design test, indicating that children with 
SLD have a deficiency in spatial orientation and all the above-mentioned factors. Poor dexterity and visual-
motor coordination lead to writing difficulty, poor visual-spatial skills lead to poor orientation in writing. 

A low score in picture concepts for the children with SLD indicates difficulty in the area of categorical 
abstract reasoning, and the ability to understand abstract visual information.  Such children may have 
difficulty in visualizing verbal concepts into nonverbal or to visualize and think in the pictorial form 
(Weiss L. G. et al., 2006:190).

 Matrix reasoning measures visual processing, abstract spatial perception, and visual organization. 
Attention and concentration also play a key role in performing matrix reasoning (Wechsler D. 2003). 
The present result indicates that children with SLD have significant difficulty in the visual processing of 
graphemes, phoneme-grapheme association, and in organizing visual stimuli and visual concepts. The 
difficulties in learning spellings, blending of letters to words, and sequencing of words in a grammatically 
correct form may be due to poor fluid reasoning abilities.

The low score in the PRI may indicate poor writing skills, verbal comprehension and abstraction 
in mathematical concepts.  The difficulty in conceptualizing verbal information pictorially will affect a 
child’s ability to comprehend abstract concepts taught in the school curriculum. It is stated that visual 
constructive and perceptual abilities are poorly investigated in children with SLD and the study reveals 
slower visual processing speed and poor visual constructive abilities in children with dyslexia (Cardillo 
R. et al., 2017: 96)

The working memory index score in the WISC – IV measures the ability to hold verbal and visual 
information and sustain mental control, i.e. it measures the ability to register, maintain and manipulate 
visual and auditory information in conscious awareness. It is an essential skill required in learning 
academic topics as it helps in maintaining and manipulating visual and verbal information (Ariffina 
S. R. et al., 2010: 77). Table I shows that the children with a learning disability are poor in working 
memory when compared to CG children. Strong impairment in working memory is evident in SLD. 
Similar findings state that the working memory and processing speed of children with LD affects severely 
while the PRI and VCI affect mildly (Cornoldi C. et al., 2014).

The subtest scores as shown in table II in the digit forward test of the working memory also show a 
significant difference at the .01 level. The digit forward test measures the short-term auditory memory. 
The subtest digit backward measures the ability to manipulate verbal information while keeping it in 
temporary storage. The scores in the digit span backward also show that there is a significant difference 
in performance between the SLD and comparison group. The finding is in agreement with the study 
conducted (Giofre D. et al., 2016:478) found that the intellectual difficulties of children with learning 
disabilities contributed to the low score in the backward digit span, involving the working memory than 
the forward digit span task. They also found that the SLD children had difficulty with the digit span 
test, both forward and backward, and present a specific weakness in the executive component of the 
working memory and intelligence. The processing of the memory span task was different for the SLD 
when compared to the NLD children. In the present study, the digit span backward test indicates a 
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marked deficit among the children with SLD when compared to the CG and the test norm.  

  The letter-number sequencing plays a crucial role in determining the working memory. Working 
memory plays a major role in many applied contexts especially in learning using auditory means.  Letter 
number sequencing test measures the auditory working memory. The difference in the scores between 
the SLD and the comparison group is highly significant indicating that the SLD group is poor in-terms 
of working memory compared to the comparison group. The low score and the inability in the letter-
number sequence test affect the auditory working memory of the children with SLD.

The processing speed index measures the speed and accuracy of identifying visual information and 
making decisions. It also measures the time taken to respond to a situation, which means it measures the 
time taken to receive information, processes it, and respond to it appropriately. In the present study, the 
PSI mean score as shown in the table1 is less for SLD and is significant at .01 levels. The subtests of the 
PSI, the coding test mean score, indicates that the SLD group is poor in the coding subtest. As stated in 
a study, the findings of low score in the processing speed index of children with SLD when compared 
to typically developing children (Poletti M. 2014:320). The clumsiness, lethargy, and procrastination 
commonly seen among the LD children may be attributed to the poor PSI score (O’Brien V. et al., 
1988:359).

The mean score of the FSIQ among the children with SLD is less when compared which is indicative 
of the difference that is present among the children with LD and non-LD in terms of the cognitive 
profile. The distribution of the FSIQ average mean score of the non-LD children does not show any 
significant scatter whereas the scores of the LD children are represented by severe scatter. Giofre in a 
study states the finding of, the difference in the scores of the core components of the intelligence test 
among the children with SLD and the control group (Giofrè D et al, 2017:140).

 Conclusion
The cognitive profile of the SLD group depicts scatter in the presentation of the ten subtest 

scores.  The scatter of the scores that are peculiar to the children with SLD indicates specific 
cognitive deficits in specific areas. Giofre et al, in a study detail the scatter in the WISC subtests 
scores of children with LD. They found relevant discrepancies in the WISC profile. (Giofrè D. et 
al., 2017). Deficits in all the cognitive areas, as measured by WISC, are less in the comparison 
group when compared to the children with SLD. The cognitive profile of the children shows a 
significant difference between the groups, but the low score in the test shows that, except for the 
working memory index, the scores are within the test norm. The deficit in the area of working 
memory is significant, both when compared with the comparison group and with the test norms. 
Intervention focusing on the working memory and executive functions will help in decreasing 
the severity of learning difficulty. This will also help in enhancing the academic learning skills of 
these children.
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Tables and Figures
Table 1: Cognitive functions - Depicting the t-value between SLD and comparison group (CG)

Variables group N Mean Std. Deviation t value

VCI SLD 77 95.36 9.05 6.75**

CG 57 106.26 9.48

PRI SLD 77 93.66 12.49 4.08**

CG 57 102.25 11.36

WMI SLD 77 84.81 10.45 7.27**

CG 57 98.49 11.19

PSI SLD 77 94.65 13.64 3.92**

CG 57 103.32 11.21

FSIQ SLD 77 89.62 9.40 8.30**

CG 57 103.86 10.35
*- significant at .05 level; ** - significant at .01 level

Table 2   WISC-IV subtests- Depicting the t-value between SLD and CG

Variables group N Mean Std. Deviation t value

Similarities 
SLD 77 8.44 2.22

5.60**
CG 57 10.60 2.17

Vocabulary
SLD 77 8.69 1.78

6.62**
CG 57 10.72 1.72

COMP
SLD 77 10.34 2.04

4.27**
CG 57 11.79 1.81

BD
SLD 77 8.78 3.04

3.17**
CG 57 10.44 2.93

PC
SLD 77 8.71 2.52

3.66**
CG 57 10.32 2.47

MR
SLD 77 9.31 2.73

2.16**
CG 57 10.28 2.35

DF
SLD 77 7.45 1.65

3.60**
CG 57 8.53 1.77

DB
SLD 77 5.97 1.29

3.57**
CG 57 6.91 1.68

DS
SLD 77 6.94 2.26

5.03**
CG 57 9.11 2.74

LNS
SLD 77 7.97 1.79

7.24**
CG 57 10.32 1.93

COD
SLD 77 8.96 2.25

4.57**
CG 57 10.74 2.18

SS
SLD 77 9.13 2.89

2.67**
CG 57 10.42 2.61

*- significant at .05 level; ** - significant at .01level
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Figure-1. The mean score of the cognitive functions of SLD and CG
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