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INTRODUCTION

Abstract

The aim of the research is to explore the cognitive profiles patterns of
strengths and weaknesses of children with specific learning difficulties
and to assess how these profiles can inform individualized educational
interventions. Using a collective case study approach, data were
collected from four school-aged children (7-9 years old) with low
academic performance through a mixed-method design involving
parental interviews and comprehensive psychological testing. The
Wechsler Intelligence Scale for Children-Revised (WISC-R) and the
Marianne Frostig Developmental Test of Visual Perception were
employed to assess intellectual ability, working memory, attention, and
visual perception. Results revealed that all participants had average to
very superior intellectual capacities, indicating that learning difficulties
were not related to intelligence level. However, consistent patterns of
weaknesses were identified in working memory, attention, and visual-
motor coordination, while abstract verbal reasoning remained a
cognitive strength. One participant exhibited a unique strength in
perceptual organization, linked to enriched sensory interaction and high
intellectual capacity. This research offers a novel perspective on
recognizing specific learning difficulties through cognitive profiling
rather than general academic performance. The findings underscore the
importance of comprehensive assessments in identifying hidden
handicaps and developing tailored educational strategies. The
implication is clear: effective interventions must consider both
cognitive strengths and weaknesses to support academic achievement
and emotional well-being in children with specific learning difficulties.
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Specific learning difficulties are one of the problems that most often arise in school, which
affect about 3-4 percent of the population (Shah, Sagar, Somaiya, & Nagpal, 2019; Mandas &
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Sensanen, 2022; Qiu, Ikeda & Yamashita, 2024) and these difficulties were more common in boys than
girls, but there is no definitive evidence regarding gender. Data showed that more than 2.4 million
children in regular schools were diagnosed with learning difficulties (Gorker, Bozatli, Korkmazlar, et
al., 2017; Suaidi, Pius & Mengo, 2024).

Specific learning difficulties are issues related to a child's ability to learn and apply various
skills. These skills include listening, speaking, reading, writing, reasoning as well as those for
mathematics which are most often diagnosed in school aged (Stuart, et al, 2024; Syam, Falemu &
Hussain, 2024). The acquisition, organization, retention, comprehension, and application of verbal or
nonverbal information are all impacted by learning difficulties. Memory, attention, phonological
processing, language processing, visuospatial processing, and other impairments are typically the cause
of these problems, which then result in difficulties with oral language skills like speaking and
comprehending grammatical constructions, reading skills like phonetic knowledge and word
recognition, written language skills like spelling and alphabet recognition, and arithmetic skills like
computation (Kohli & Padhy, 2019; Capin, et al. 2021).

Whereas in this case study, the focus is on specific learning difficulties which is not related to
brought on by central nervous system dysfunction. Generally, the children showed poor performance in
certain academic fields, but these conditions were not related to levels of intelligence (Brandenburg, et
al, 2021). These children seem to have only been labeled with specific learning difficulties because their
1Q’s were high enough to allow them to succeed in certain subjects but low enough in others (Ottone, et
al, 2019; Antonelli & Crosswaite, 2019). Mostly, they are essentially bright children which had
intellectual potential in average to a very superior category. Consequently, the intelligence assessment
must be an important part of the diagnostic for children with specific learning difficulties (American
Psychiatric Association, 2013; Kurniawan, 2024). In addition to intellectual capacity, cognitive ability
as well cognitive assessments as well could examine working memory, auditory processing, visual
processing, phonological processing, and other fundamental cognitive functions. These evaluations aid
in identifying particular cognitive strengths and deficits that support these children (Raharjo &
Wimbarti, 2020; Asis, Ching, Suttiwan, 2023).

Patterns of strengths and weaknesses in children with specific learning difficulties have been
the subject of several research. It is essential to recognize unique patterns of strengths and weaknesses
to create interventions that capitalize on strengths while addressing weaknesses (Ottone, et al, 2019).
The children exhibited a unique proficiency test score profile that reflects typical cognitive strengths
and weaknesses. However, this individual-based analysis did not find a typical ability score profile of
children (Watkins & Canivez, 2022). In general, they possess intelligence in the average or above
average range or even higher. It meant that children with specific learning issues are actually smart or
even talented. Therefore, it made the most crucial stage of diagnosis. In line with APA's (2013) opinion,
individuals with this specific learning disorder usually (but not always) show poor performance on
psychological tests related to cognitive processes. In order to accurately identify these children need
comprehensive assessments. Knowing a child's preferred cognitive type might help develop more
individualized and successful intervention strategies (Galletta, et al, 2021; Mature, Van Son & Che La,
2024).

Apart from that, the cognitive assessment also found that perceptual organization, motor skills,
working memory and attention frequently develop into patterns of weakness (John, 2013; McCabe,
2019; Millitante et al., 2025). Deficits in working memory have been identified as a contributing factor
to learning difficulties (Holmes, et al, 2021; Normalita, Svonni & Maluleka, 2023). On the Wechsler
Intelligence Scale for Children, Fourth Edition (WISC-IV), it was found that children’s intellectual
capacities were in the normal average range, but they had a problem in digit span (both forward and
backward) subtest. Some experts stated that it was related to being easily distracted. They also had
problem in shift attention. They were difficult to divide their focus appropriately. As a result, they were
unable to fully engage in classroom. Overall, working memory problems have been identified as a
contributing factor. Although studies on working memory are still ongoing (Alloway & Carpenter,
2020).

Studies related to attention and perception have been carried out. It believed that perception
plays a crucial role in the process of learning and experience. A person's perception arises from
childhood through interaction with other humans which is also obtained by an individual through the
five senses and then analyzed or organized, interpreted and then evaluated. Finally, people gain a
meaning. It also refers to the process of grouping visual elements so that it is easy to determine the
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overall meaning of the image. This is an important concept because it allows individuals to make sense
of the things they see quickly. Overall, Alloway and Carpenter stated that it was arguably the most
important cue for object recognitions and concept learning (Gongora, et.al, 2020).

Furthermore, visual perception, perceptual organization and visual motor skills were found to
be significantly worse than verbal skills. These children have difficulty to distinguish visual stimuli and
process visual information more accurately. Reading comprehension and vocabulary are prerequisites
for comprehending written texts in math and reading contexts. Youngsters who have language
impairments may find it difficult to understand instructions, mathematical texts, and word problems,
which might affect how well they succeed in these areas, especially reading disorder and mathematics
disorder (Snowling, Moll, & Hulme, 2021). Therefore, an assessment related to perception is needed
(Fitri, 2023; R.k., 2023). Overall, the condition was linked to an attention deficit. Children's poor
reading achievement could be caused by attention problems. Thus, improving concentration should be
one of the intervention's primary objectives if we want to help children with specific learning
difficulties improve their reading skills (Ferenczy, et al, 2022). Apart from obstacles in basic academic
skills, children with specific learning difficulties also displayed issues with motor skills. It has shown
that children with specific learning difficulties exhibited problems in fine and gross motor performance
and balance. Their gross motor performance was worse compared to children in general, for example
they look awkward when doing physical activities (Ibrahim, et.al, 2019).

Furthermore, common sense and the ability to reason abstractly are also considered above
average. These conditions might develop into a pattern of strengths. Despite having good word meaning
knowledge, but their ability to express this knowledge were limited. These children struggled frequently
to find the right words (John, 2013; McCabe, 2019). The results point to difficulties in syntactic
comprehension and production, suggesting that children with SLD may have trouble understanding and
producing sentences with complex grammatical features. Working memory deficiencies seem to be
linked to these issues, especially when it comes to tasks involving the transient manipulation and storing
of language information (Stanford & Delage, 2020). Overall, Christani (2024) stated information about
the unique learning profiles, known as cognitive profiles, i.e patterns of strengths and weaknesses could
be associated wuth these condition to develop a supportive learning environment and to foster academic
success and well being for students with learning needs. It could be utilized to diagnose clients and
create the best possible interventions.

The gap analysis in this study is based on two previous studies that are relevant but have
limitations in the scope of the approach. The study by Beck (2022) evaluated the implementation of
reasonable adjustment plans for students with specific learning difficulties (SLD), with a primary focus
on learning adjustment policies and strategies at the educational institution level. Although important,
the study has not touched on the basic aspect of preparing adjustments, namely understanding the
individual cognitive profile of students. On the other hand, the study conducted by Kritsotakis and
Morfidi (2024) examined the linguistic abilities and reading comprehension of children with and
without SLD, but was still limited to the language aspect without exploring more deeply other cognitive
processes that underlie learning difficulties, such as working memory, attention, and visual perception.
Therefore, the gap analysis shows the need for research that comprehensively examines the pattern of
cognitive strengths and weaknesses in children with SLD through formal psychological assessments.
This study is here to fill this gap by offering a cognitive profiling-based approach to provide a stronger
scientific basis for designing individualized and targeted learning interventions.

This study presents a novelty by integrating a comprehensive psychological assessment
approach using a combination of the Wechsler Intelligence Scale for Children-Revised (WISC-R) and
the Marianne Frostig Developmental Test of Visual Perception explore patterns of individual cognitive
strengths and weaknesses in children with specific learning disabilities (SLD). Different from previous
studies that focused on educational policies or linguistic abilities alone, this study deeply maps
cognitive aspects such as working memory, attention, perceptual organization, and visual-motor
coordination as a scientific basis for designing more personalized, effective, and needs-based learning
interventions for students.

SLD is often not detected early because it does not show clear physical symptoms, so children
with high intellectual potential are often misunderstood as lazy or incapable. This condition causes them
to not receive appropriate intervention, which has an impact on their academic performance and
psychological well-being. Therefore, this research is urgently needed as an effort to provide a more
accurate and scientific diagnostic basis, so that teachers, parents, and education practitioners can
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develop learning strategies that are appropriate to the cognitive needs of each child. Amid the increasing
number of students with learning difficulties in regular schools, understanding cognitive profiles is very
important to support the success of inclusive education. Based on the explanation above, the aim of the
research is to explore the cognitive profile patterns of strengths and weaknesses of children with
specific learning difficulties and to assess how these profiles can inform individualized educational
interventions.

This study used a mixed-method design approach that combined qualitative and quantitative
data (Fakhroni & Puotier, 2023; Matovi¢ & Ovesni, 2023). Quantitative data were obtained through
psychological test results using the Wechsler Intelligence Scale for Children-Revised (WISC-R) and the
Marianne Frostig Developmental Test of Visual Perception. Qualitative data were obtained through
interviews with the participants' parents. Data from both methods were integrated to provide an in-depth
picture of the cognitive strengths and weaknesses of children with specific learning disabilities. It
involved four children registered as regular school, aged 8-12 years old, who were referred for a
psychological examination at a psychology consulting with low academic performance score.

The research instrument consists of interview sheets and psychological examination data.
Interviews were conducted with their parents and then continued with a complete psychological
examination including the Wechsler Intelligence Scale for Children-Revised (WISC-R) and the
Marianne Frostig Developmental Test of Visual Perception (Akgil & Afat, 2025). By using the WISC-
R, information about the cognitive profile will be obtained, namely the level of intellectual ability,
abstract verbal reasoning ability, working memory, attention and perceptual organization. Furthermore,
data on visual perception ability which is a major characteristic for children with specific learning
disabilities was obtained from the Marianne Frostig Developmental Test of Visual Perception. The
instrument grid in this study can be seen in the following table 1.

Table 1. Qualitative Instrument Grid
Topics Key Questions Objectives
What are the main challenges
your child faces in learning?
How do you support your
child’s learning?
How does your child interact
with peers?

Child Behavior Patterns Identify key issues

Home Environment Support Assess parental support

Child Interactions Assess child's social skills

Table 2. Quantitative Instrument Grid

Test Types Components Indicators Items
Intellectual Abilities  Overall 1Q score Logical problem solving
. Remembering sequences Digit span
WISC-R Working Memory of numbers forward/backward
Attention Focusing on tasks Sustained attention tests
Perceptual . . .
Organization Grouping visual patterns  Block design
Eye-Hand Accuracy in drawing Drawing lines according
Marianne Frosti Coordination shapes to patterns
g Background Selecting objects in a

Developmental Test of
Visual Perception

Differentiation Identifying key images crowd
Organizing visual

Perceptual Grouping 1o ents into units

Solving visual puzzles

Data regarding psychological examinations including the Wechsler Intelligence Scale for
Children-Revised (WISC-R) and Marianne Frostig Developmental Test of Visual Perception wiere
analyzed quantitatively. Manual instructions for correct/incorrect answers were followed, as were
procedures for calculating using standar guidelines. Whereas, the interview data was analyzed
qualitatively (Cheung, 2023; Dessi & Shah, 2023).
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The study was conducted in three main stages. The first stage was a semi-structured interview
with parents, which aimed to gain information about the child's behavioral patterns, learning challenges,
and home environmental support. The interview lasted for 30-45 minutes and was conducted in a
consultation room (Kofod et al., 2024; Simamora et al., 2024). The second stage was the administration
of psychological testing to the child individually, involving the use of the WISC-R to measure cognitive
abilities and the Marianne Frostig Developmental Test of Visual Perception to assess visual perception
abilities. Each testing session lasted for 60-90 minutes under full supervision by the researcher. The
final stage was data analysis, where the results of the quantitative tests and qualitative interviews were
integrated through triangulation to gain a comprehensive understanding of the child's cognitive
strengths and weaknesses profile (Bans-Akutey & Tiimub, 2021; Endra & Villaflor, 2024).

Parents came to the psychology bureau to carry out a complete psychological assessments
related to the chief complaint. Informed consent was given to parents of children with specific learning
difficulties who attend this study. Researcher also informed parents about examination procedures and
data confidentiality

The author conducted a psychological assessment on each participant. Through document
analysis, data regarding cognitive profiles (i.e working memory, attention and perceptual organization),
visual perception skills, and intellectual capacity were discovered. These would be each child's unique
patterns of strengths and weaknesses.

Case study 1

NA, a boy of eight years and six months who was currently taking part in academic activities in
class Il elementary school at a regular school. His mother was referred to the psychological bureau by
his homeroom teacher who was worried about his inability to focus. According to the teacher's report,
he also needed support and more time to understand the lesson material, especially when the material
was expressed in the form of long sentences. However, when it was conveyed in short sentences, he was
able to understand it. These conditions had an impact on scores below standard in several subjects, i.e.,
math, science, English and Bahasa. Long sentences were difficult for him to understand, and he did not
write to the required standard. Some of the letters had varied positions. He rearranges letters all the
time. He frequently adds and subtracts letters.

Case study 2

Eight years and three months was the age of FA, the girl. She was a student in a regular school.
Parents were complaining about her reading and writing skills. FA need more help than other Kids to
learn how to read and write. FA had trouble focusing and was often distracted. These circumstances had
an effect on academic performance scores that were below average.

Case study 3

MA, a boy was enrolled in regular school system. Eight years and seven months was his age.
He was lived in the plantation area for a long time. It was suggested by his school that he undergo
psychological testing to address his focus problems. By now, he was still using his spelling. His ability
to write was equally subpar. These circumstances had an effect on subpar academic performance
results.

Case study 4

At 7 years, 3 months old, NG, a boy, started attending a conventional school. His homeroom
teacher recommended that the parents schedule a psychological evaluation with the psychologist.
Compared to his colleagues, he developed his learning more slowly. He needed more assistance in order
to comprehend instructions. To convey his point, he employed linguistic structures backwards. These
circumstances affected academic performance ratings that were below average. For some children,
learning can be very difficult, particularly if they struggle with their learning problems. The strengths
and weaknesses profiles of children with special learning difficulties have been the subject of several
research. By using qualitative approach, this study found profile of strengths and weaknesses from four
participants, which could be completely seem in the following table 3.
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Table 3. Patterns of Strengths and Weaknesses for All Four Students
Participants

NA FA MA NG
Gender Boy Girl Boy Boy
Age 8.6y.0 8.3y.0 8.7y.0 7.3y.0
Intellectual capacity (Oiq) 115 93 138 112
(H.Ave) (Ave) (V.Sp) (H.Ave)
Abstract verbal reasoning +1 Oka +1 +1
Perceptual organization -1 -1 +1 -1
Perceptual grouping 9.0y.0 6.9y.0 9.0y.0 3.6y.0
Figure-ground differentiation 6.6 y.0 4-0y.0 8-3y.0 5.9vy.0
Working memory -1 -1 -1 -1
Attention 7.0vy.0 5.3y.0 7.0y.0 6.0y.0
Perceptual Quotient (PQ) 88 66 96 93
(below) (below) (below) (below)
Eye motor coordination 7.0y.0 5.3y.0 7.0y.0 7.0y.0

Note: Ave = Average; H. Ave = High Average; V.Sp = Very Superior

We found a wide range of individual differences using the Wechsler Intelligence Scale for
Children-Revised (WISC-R) test. This profile led us to the conclusion that they were talented. They did
not have problems on intellectual capacity. All of them were smart because they had intelligence levels
on average range (Oio= 93) to a very superior category (Oo= 138). Given their level of intellectual
capacity, they ought to face no difficulties in the classroom. However, this was not the case in practice.
Unfortunately, they were frequently labeled as odd, sluggish, and underachievers.

From that table, we could also see the cognitive profile of each participant. Their abstract verbal
reasoning ability was likewise strong. Research indicated that children with specific learning
impairments have above average abstract verbal reasoning and common-sense skills. While children
seem to have a reasonable understanding of word meanings, their expressive language skills seem to be
lacking. They frequently struggle to say the correct things to themselves. But the participants, all
showed poor attention, working memory, and eye-hand coordination. Previous studies stated that
children struggle with voice perception and recognition, especially in relation to noise. It affected
children's school performance negatively. They need to have access speech signals to understand or
follow verbal instructions.

Learning remains a multifaceted-phenomena to this day. A youngster is considered to have
unique learning challenges when they struggle in certain areas, known as specific learning difficulties™
occurs when children who are typically thought to be intelligent—not to mention a few who are
intelligent beyond average—in reality struggle significantly in multiple developmental domains. One of
the areas of development that faces challenges is the academic domain (Mandas & Sensanen, 2022).
Therefore, the specific learning difficulties are not related to below average intelligence. In fact, these
children who involved in this case study also had intellectual capacity in the average until a gifted
category (John, 2013; McCabe, 2019). In this study, all partisipants were smart. They had intelligence
levels from average (Oiq= 93) to a very superior (Oig= 138).

These case studies illustrated the difficulties that many parents encounter in determining their
children's needs and making sure that any exceptionalities are developed to the fullest extent possible.
In fact, knowing a child's needs derived from patterns of strengths and weaknesses could help teachers
and parents may be helpful and successfully applied to create lesson plans that meet to each student's
specific needs; improve educational programs so that children can learn in a better setting. The
significance of comprehending the particular cognitive aspects that have an impact on kids who struggle
with memory, learning, and attention (Holmes, et al, 2021; Jumaera, Blessing & Rukondo, 2024). These
was not only focused on strengths, but weaknesses profiles in children with special learning difficulties
were also an important point.

Weinfeld, et al (2021) stated that these children actually performed problems in one or more of
basic psychological process involved in understanding or using language, includes spoken or written
language. It might manifest in the imperfect ability to listen, read, write, spell or solve mathematical
problems. Furthermore, they also faced multiple challenges in classrooms settings, i.e having various
auditory demands, especially understanding verbal instructions with background noise. Moreover,
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auditory and visual distractions also have further hinder children's ability to focus on verbal instructions
or even on task completion. Overall, it posed a risk for academic failure and underachievement
(Ferenczy, et al, 2022).

In this study, although they had abstract verbal reasoning skills with a good category, but they
had problems in understanding sentences, especially in long form. As a whole, it is closely related to
deficit in working memory and attention. They were hard to understand or catch on the meaning of
information completely. Therefore, the teacher must use shorten instructions (“one to one instruction’)
to reduce their working memory load. According to earlier research, children had trouble recognizing
and perceiving voices, especially when there were background noise. Children's academic performance
was adversely impacted. For them to comprehend or comply with spoken commands, they must have
access to voice signals.

Furthermore, visual perception and visual motor skills were significantly weaker than verbal
skills. Furthermore, it is believed to be an indication of attentional problems. These children have
difficulties perceiving and identifying information from the environments. In addition, environmental
factors also have an effect. Perception is learned through interaction with the surrounding environment.
A person's perception arises from childhood through interaction with other humans. This participant has
lived in the plantation area for a long time. Therefore, he has a greater chance to engage his five senses.
So, it made his perception much more developed. Moreover, his intellectual capacity is a very superior
category. This makes easy and fast to learn and solve new problems using logic, pattern recognition and
puzzle solving which is part of perceptual organization. He also could sift through new problems and
create logical solutions by identifying the patterns and relationships that cause those problems
(Gongora, et.al, 2020; Ndatyapo et al., 2024). The capacity to distinguish variations and parallels in
size, shape, color, and pattern is known as visual perceptual discrimination. Youngsters must to be able
to identify details in visual imagery. The ability to discern minute variations in items, such as letters and
numbers, in order to set them apart from one another, is known as visual discrimination. For instance,
sorting coins reveals that while pennies and nickels are the same color, dimes are consistently smaller
(R.K., 2023; Sirait & Ratti, 2024).

In this study, a high index in perceptual organization as unique pattern was found in one of the
participants. We found one partisipant showed a high score in perceptual organization. It seen more
developed than other participants. It happened because certain factors that were part of perceptual
organization, namely figure ground differentiation and perceptual grouping has sufficiently developed
in participant with a high index in perceptual organization. Even though figure-ground differentiation
was indicated a delay (x 3 months late), but it was not significant. However, other participants showed
significant delays, both on figure ground differentiation and perceptual grouping. In addition, there are
other conditions that are connected to this (i.e other exceptionalities condition because his intellectual
capacity was above a score of 130).

Previous research by Kramer, Moller, and Zimmermann (2021) evaluated the effectiveness of
inclusive education for students with general learning disabilities through a meta-analysis. This research
provides comprehensive insights into inclusive education policies and strategies in general, but does not
delve into individual cognitive needs. In contrast, Ege et al.’s (2025) research focuses on mapping the
strengths and weaknesses of artificial intelligence (ChatGPT) compared to humans in engineering
design, with the aim of optimizing Al-based interventions. These two studies offer different but
complementary approaches. Kramer et al. present a macro view of education, while Ege et al. highlight
a micro approach to the strengths and weaknesses of Al systems. The present study seeks to fill the gap
between these two approaches by delving into the individual cognitive profiles of students with specific
learning disabilities through an analysis of their strengths and weaknesses patterns, providing a more
detailed scientific basis for personalized interventions in inclusive education settings. This approach not
only adds to the understanding of individual needs, but also enriches the discussion on how strengths
and weaknesses patterns can be used across domains, both human and technological.

This study offers novelty by integrating an in-depth psychological approach to map the patterns
of cognitive strengths and weaknesses of children with specific learning disabilities. Unlike previous
studies that tend to focus on evaluating inclusive education policies in general, this study provides
highly personalized insights, allowing for the design of interventions that are more tailored to the needs
of individual students. Another novelty is the use of a combination of psychological instruments such as
the WISC-R and the Marianne Frostig Developmental Test to describe previously under-recognized
cognitive aspects, such as visual-motor coordination and perceptual organization.
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The implications of this study are that it provides a scientific basis for the development of more
personalized learning strategies in inclusive education settings, which can improve students' academic
success and emotional well-being. In addition, the findings can serve as guidelines for teachers and
parents to understand the unique needs of students, so they can provide more targeted support.
However, this study has several limitations, including the small sample size, which limits the
generalizability of the findings. The study also used only two primary psychological instruments, so it
did not cover all cognitive aspects that may be relevant. Future research is recommended to involve
more participants and additional instruments to provide a more holistic picture.

In fact, children with specific learning difficulties were talented, but they showed poor
performance in basic academic skills. i.e reading, writing or mathematics. Therefore, these problems are
not related to intellectual disability or lack of educational opportunities. Therefore, measuring cognitive
abilities and assessing information processing activities is an important part of the diagnostic process of
children with specific learning difficulties.

The information regarding cognitive profiles can be useful and effectively used for individual
education program. In this case study, all of participants exhibited same type of working memory,
attention and eye motor coordination. They were hard to understand or catch on the meaning of
information completely. Therefore, the teacher must use shorten instructions (“one to one instruction”)
to reduce their working memory load. Improving concentration should be one of the intervention's
primary objectives if we want to help children with spesific learning difficulties improve their reading
skills. A high indice in perceptual organization as unique pattern was found in one of the participants
that was arguably the most important cue for object recognition and concept learning. It might related to
other exceptionalities condition. Further, remedial teaching as the alternative form of intervention for
children, which in practice is based on pattern of strengths and weaknesses.

Further research is recommended to involve a larger sample size so that the results of the study
can be more generalized to a wider population. In addition, the use of additional instruments such as
neuropsychological tests or technology-based assessment tools can help expand the understanding of
cognitive aspects relevant to specific learning disabilities.
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