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Abstract 
Specific learning disorders (SLD) appear in early stages of development and they are manifested 
before school attendance. SLD cause problems in school or social spheres. In this study, we explore 
cognitive profiles in children with SLD that we receive from Wechsler intelligence scale. The aim of the 
study is to examine predictive value of Wechsler intelligence scale for children (WISC III) in specific 
learning disorders. A research sample consists of Slovak children with diagnosed specific learning 
disorders aged 8-15 years. Children were screened using the Wechsler Intelligence Scale for 
Children. We focused on the analysis of the results achieved in the intelligence test. The results 
highlighted the significant predictors of SLD. Measuring intelligence (especially by WISC III) in children 
with SLD in school environment and examining the underlying cognitive profile, might be useful in 
finding out the strengths and weakness in this population. The aim of our paper was to analyse the 
cognitive profiles of children with SLD using the WISC III. By thoroughly comparing the WISC III 
subtests, we can get valuable information about the strengths and weaknesses of the child, which is 
an indispensable place to work with the child in the educational process. Children with SLD do not 
reach below average intellectual profiles, but in some subtests sensitive to spatial or abstract thinking, 
they can achieve lower scores. We also looked at how individual subtests predict SLD disorder in our 
file. The asset of this study is in educational process, that teacher can work with advantages and 
weakness of child with SLD. In the trend of positive psychology at school, the teacher should focus 
mainly on the development of the child's strengths, especially in children with SLD. 

Keywords: Specific Learning Disorders, intelligence, Wechsler Intelligence scale for children, 
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1 INTRODUCTION 
The concept of neurodevelopmental disorders has been used to a greater extent in the last two 
decades and currently this term includes a wide range of disorders. Neurodevelopmental disorders 
represent disorders of central nervous system development that are associated with pervasive 
impairments in cognition, social communication, attention and memory [1]. The most important reason 
for investigating neurodevelopmental disorders is the better understanding of disorders, that can lead 
to a better diagnosis and thus to more successful learning programs and interventions. Better 
understanding of disorders requires not only a description of the behavioural and biological aspects of 
the disorders, but also a review of cognitive and psychological aspects, as they mediate the 
relationship between brain and behaviour [2]. The definition of specific learning disorders (SLD) is 
constantly evolving. In the latest edition of DSM5 [3], specific learning disorders are included in a 
separate overarching diagnostic category, which includes deficits that affect academic performance. 
Classification in DSM 5 assumes that specific learning disorders are characterized by multiple genetic 
traits, environmental traits, co-morbidity and cognitive deficiencies, particularly Working Memory and 
Processing Speed [4] [5] [6]. A distinctive feature of learning disorders is that intellectual abilities of 
children are from average to above average and yet there are significant differences between child 
performance and ability [7]. In SLD children, the functions that are necessary for learning to write, read 
and count are impaired. In particular these are perceptual functions, where is a disturbance of sensory 
perception. Cognitive functions as - concentration of attention, memory, thinking, speech and 
mathematical skills - are also disturbed [8]. The prevalence of SLD in school children varies from 5 to 
15 % across individual school skills [7]. 

There are subtests that are easier or more challenging for children with specific learning disabilities. 
Arithmetic and Digit Span are considered the most difficult subtests in several studies [9] [10] [11]. 
Other authors reflect the most difficult subtests to be Vocabulary [12], Information [9] and Picture 
Arrangement [13]. In the easiest subtests, research results vary considerably. Picture Completion 
presents several studies as the easiest subtest [13] [10] [11], Grice lists as the easiest subtests of 
Object Assembly, Symbol Search, and Similarities [12]. The results of the studies point to the fact that 
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children with learning disabilities have lower scores in the Digit Span and Arithmetic subtests [9] [14] 
and in the WISC IV Working Memory index [15]. Coding and Symbol Search are also subtests that are 
challenging for children with learning difficulties, specifically dyslexia [16]. A study on the usefulness of 
using WISC III in the context of psychological examination showed that a total of 89 % of school 
psychologists use profile analysis and nearly 70% consider it beneficial in children with learning 
difficulties [17]. By examining the WISC III Prifiter & Dersh found that the ACID pattern (formed by 
subtests Arithmetic, Comprehension, Information and Digit Span) was more common in children with 
SLD (5.1 %) and in ADHD children (12.3 %). In the analysis of the ACID index Kaufman pointed out 
the minimal impact of the subtests Information and suggested using the SCAD profile (Symbol Search, 
Coding, Arithmetic and Digit Span), because it is less influenced by the learning process [18]. 
Thomson found that 40 % of dyslexic children had complete ACID profile and 50 % complete SCAD 
profile [19]. 

The aim of the study is to map the level of intelligence in SLD children by analysing the individual 
subtests of WISC III and we get the intellectual profile of SLD children. The next goal is to investigate 
the occurrence of specific indexes ACID and SCAD, we focus on predictive value of WISC III subtests 
in specific learning disorders. 

2 METHODOLOGY 

2.1 Participants 
The sample consists of 98 children, including 77 specific learning disorder children and 21 children 
without any diagnoses in control group. Neurodevelopmental disorder was diagnosed by a neurologist 
or psychiatrist. Children were in age 8 – 15 years (M = 10.43; SD ± 2.36). 

Table 1. Participants. 

 SLD Control Group 

Boys 60 12 

Girls 17 9 

Total 77 21 

2.2 Instruments 
Wechsler intelligence scale for children 3rd edition (WISC III) 
WISC-III is the most actual version of Wechsler intelligence scale in Slovakia and is also the basic 
structured methodology currently used in clinical practice to determine the level of individual cognitive 
functions in children from 6 to 16 years of age and is characterized by good psychometric 
characteristics. Psychometric characteristics of WISC-III have been verified on American 
standardization research and on British and Czech validation. The data obtained in all three studies 
show a high degree of compliance, so there is no reason to believe that the psychometric 
characteristics of the Slovak version of the test are fundamentally different [20]. Due to the small 
number of Slovak standardization file, it was not effective in the Slovak project to verify the 
psychometric characteristics of WISC-III. WISC III contains verbal subtests - Information, 
Comprehension, Arithmetic, Similarities, Digit Span, and Vocabulary. Performance subtests consist of 
Picture Completion, Picture Arrangement, Block Design, Object Assembly, Coding, Maze, and Symbol 
Search. In our paper we will focus on determining verbal, non-verbal (performance) and total IQ. 

2.3 Statistical procedure 
We performed statistical analysis of data using SPSS version 21. For statistical descriptive 
characteristics of the intellectual profile in WISC III, we selected standard statistical indicators - 
average values, standard deviations, minimum, maximum and percentages of occurrence of individual 
specific indexes. In the next step, we used a binary logistic analysis to investigate SLD predictors. 
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3 RESULTS 
First, we focused on the average trends in intellectual profile and cognitive capabilities measured by 
WISC III. We focused on creating a model of average trends. Results in Tab.2 shows that the highest 
scores achieved SLD children in subtest Picture Completion (M = 9.441, SD ± 2.885). The lowest 
score was recorded in subtest Arithmetic (M = 8.090, SD ± 3.095). Higher scores were achieved by 
respondents in performance IQ (M = 91.792, SD ± 17.715) compared to verbal IQ (M = 87.818, SD ± 
14.612). 

Table 2. Results of WISC III subtests and total scores. 

 N MIN MAX M SD 

Picture Completion 77 2.00 17.00 9.441 2.885 

Picture arrangement 77 1.00 20.00 9.378 3.533 

Object Assembly 77 1.00 18.00 9.346 3.462 

Symbol Search 77 6.00 10.00 9.000 2.500 

Vocabulary 77 2.00 14.00 8.753 2.360 

Block Design 77 2.00 16.00 8.688 3.070 

Coding 77 3.00 19.00 8.552 3.287 

Comprehension 77 3.00 14.00 8.500 2.550 

Digit Span 77 3.00 9,00 8.300 2.620 

Information 77 3.00 17.00 8.285 2.869 

Similarities 77 3.00 14.00 8.276 2.532 

Arithmetic 77 3.00 16.00 8.090 3.095 

Verbal IQ 77 59.00 135.00 87.818 14.612 

Performance IQ 77 59.00 137.00 91.792 17.715 

Total IQ 77 67.00 121.00 90.727 13.502 

Next, we focused on the occurrence of specific WISC III indexes - ACID and SCAD indexes through 
percentages. Results in Tab. 3 shows, that index ACID was found in 9 % of SLD children and SCAD 
index in 12 % of that children. 

Table 3. Specific indexes in research sample. 

Index % 

ACID 9 

SCAD 12 

The predictive level of SLD from WISC III subtests was examined by binary regression analysis Tab. 
4. Results showed variables that are statistically significant in predicting SLD disorder in children in 
our research. Score achieved in subtest Information (Wald Z = 4.393; p < 05; Exp.B = 1.444) and in 
subtest Vocabulary (Wald Z = 6.236; p < 05; Exp.B = 1.972) are statistically significant predictors of 
SLD disorder in our model. The model explains (R squared = .366) 36.6 % variability (Nagelkerke) of 
SLD diagnoses. 
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Table 4. Summary model of binary regression analysis 

Step 1 -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

75.384 .237 .366 

 
Subtests B S.E. Wald df Sig. Exp(B) 

Picture Completion -.296 .188 2.492 1 .114 .743 

Information .367 .175 4.393 1 .036* 1.444 

Coding -.036 .119 .092 1 .761 .964 

Similarities .071 .182 .152 1 .696 1.073 

Picture Arrangement .134 .148 .824 1 .364 1.144 

Arithmetic -.171 .141 1.470 1 .225 .843 

Block Design .293 .205 2.037 1 .154 1.340 

Vocabulary .679 .272 6.236 1 .013* 1.972 

Object Assembly -.266 .180 2.175 1 .140 .767 

Comprehension -.123 .193 .405 1 .524 .884 
* p < .05 

4 CONCLUSIONS 
Following the increasing trend in neurodevelopmental disorders, which is also reflected in the 
educational process, in this study we focus on the intellectual profile in children with specific learning 
disorders. SLD manifests usually by the entering school and affects child’s social, emotional and 
academic functioning. 

In this study, children with SLD were testing by WISC III. Intellectual profiles made by subtests of 
WISC III and predictive values of subtests were analysed. The aim of the study was to explore 
incidence of specific indexes ACID and SCAD. Based on average trends, we developed a cognitive 
profile of children with SLD (Tab.2). The highest scores were achieved in subtest Picture Completion 
(M = 9.441), that is a non-verbal subtest and captures the level of visual perception, nonverbal 
judgment, or visual memory. The next subtest was Picture Arrangement (M = 9.378), which is also one 
of the nonverbal subtests and captures the child's manual dexterity, visual perception and practical 
judgment. The lowest score achieved SLD children in subtest Arithmetic (M = 8.090). This subtest is a 
non-verbal one, requiring a child's numerical judgment, concentration of attention, and short-term 
memory, and the result to be evaluated in relation to child's education. The overall result is influenced 
by impulsivity and low concentration of attention. The second lowest subtest was Similarities (M = 
8.276) in which children with ADHD may achieve lower performance mainly due to lower concentration 
of attention. Subtest is mainly related to abstract thinking and partly influenced by learning. According 
to our results we claim that children with specific learning disorders are good in manual skills that 
require attention, practicality and visual perception. Children with specific learning disorders failed in 
basic categories of cognitive functioning, which involve less ability of abstract thought processes, less 
developed logical thinking, reduced ability of visual differentiation. 

The incidence of ACID profile in our sample was 9 % and SCAD profile was 12 %. Prifitera & Dersh 
reported 5.1 % incidence of ACID profile in SLD children and according to Ward was prevalence of 
this profile 4.7 % [18] [21]. In literature was prevalence of ACID profile 40 % and SCAD profile 50% 
among dyslexic children [19]. Focusing on predictors of SLD in our study, as statistically significant 
showed WISC subtests Information and Vocabulary. This model explains 36.6 % variability of SLD 
diagnoses. 

A deeper investigation of intelligence profiles of SLD children is important in terms of effective 
intervention. Research findings in this area are needed as they can help to clarify the strengths and 
weaknesses of children with SLD compared to the normal child population. Information on cognitive 
profiles may be helpful in differential diagnosis. A better understanding of cognitive profiles leads to 
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effective intervention. Experts according to the intelligence profile of a child SLD can choose adequate 
methods to work with the child's strengths in particular. Specific learning disorders manifest 
themselves in a deliberate and behaviourally learned shift away from attention, nervousness, or 
increased anxiety, leading to an adverse motivation to learn and a deteriorated academic outcome. 
Knowing the child's intelligence profiles in the school environment is important for the child, but also 
for the teacher, the psychologist or the parent. While students with SLD are likely to capture a wide 
range of intellectual abilities, most research findings point to a lower level of overall intellectual 
functioning compared to classmates. However, there are relatively few results that focus on cognitive 
abilities that are the most vulnerable to the disorder. It is here that you can take advantage of the 
individual intelligence profiles of children, taking a closer look at the different areas in which a child 
with learning disability is lagging behind, and vice versa in areas where their results are sufficient. 
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