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Abstract:

BACKGROUND: In a world where education directly influences the quality of life of an individual,
educational handicaps are a grave issue that plagues the lives of those affected. The current study
aims to find out whether there is a difference in the cognitive style and working memory capacity
among adolescents with specific learning disability (SLD) in comparison to their age-matched
equivalent group without SLD. The study also targets to find out if there exists any relationship
between cognitive style and working memory.

MATERIALS AND METHODS: A total of sixty participants were selected (thirty adolescents with
learning disability and thirty age-matched adolescents without learning disability) from Bangalore
district of Karnataka and Thrissur district of Kerala using purposive sampling method. The tools used
were the Indian adaptation of Embedded Figures Test by Nigam (1997) and the Wechsler Intelligence
Scale for Children-Fourth Edition by Wechsler (2003).

RESULTS: The results showed that there exists a significant difference in cognitive style dimensions of
field dependence and independence between adolescents with learning disability (M= 11.6, standard
deviation [SD] = 6.52) and adolescents without learning disability (M = 25.2, SD = 7.33) as well as in
the working memory capacity between adolescents with learning disability (M = 66.7, SD = 19.26)
and adolescents without learning disability (M = 102, SD = 14.93) groups under study (p < 0.01).
The results also indicate that there exists no significant relationship between cognitive style and
working memory.

CONCLUSION: Adolescents with SLD was found to be field dependent and has low working
memory capacity than adolescents without learning disability. The results reflect the need for
developing cognitive interventions to enhance working memory capacity and cognitive style for
helping adolescents with learning disability in all areas of their functioning, such that the society
benefits as a whole.
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Of all the problems that have an implication
on educational handicap, academic

Introduction

ducation is the knowledge, skill, and

overall understanding that individuals
attain through a formal educational system
for their corresponding success in almost
all dimensions of life. Any handicap to
such a growth or areas of functioning is a
matter of concern to majority of people.!
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underachievement is a major issue of all
time. Specific learning disability (SLD) is
viewed as one among the major hindrances
to academic achievement among children,
though most often it goes unrecognized
because of lack of awareness among teachers
and parents as well as limited resources in
the community.! SLDs are a generic term
that refers “to a heterogeneous group of
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neurobehavioral disorders manifested by significant
unexpected, specific, and persistent difficulties in the
acquisition and use of efficient reading (dyslexia),
writing (dysgraphia), or mathematical (dyscalculia)
abilities despite conventional instruction, intact senses,
normal intelligence, proper motivation, and adequate
sociocultural opportunity.”®! One of the most recent
prevalence studies of SLDs by Nayana and Justine (2018)
reported that 10% of school-going children in India have
SLD.M

As most of the researches in the arena of learning disability
came up with findings indicating cognitive deficits in
such children, it becomes crucial for investigating the
relationship between cognitive constructs influencing
learning disability, related academic achievements as
well as those constructs which are modifiable to a great
extent. One such construct that had been extensively
researched is the cognitive style, which refers to the way
individual’s structure stimuli so that the world takes on
psychological meaning.”@ Among the different models
of cognitive style, field dependency and independency
are the dimensions which are proved to be one among
the factors influencing an individual’s educational
achievement.l®!

Cognitive style is defined as the relatively stable
strategies, preferences, and attitudes that determine
an individual’s typical modes of perceiving,
remembering, and problem-solving, and the theory of
cognitive style that has been widely researched is the
dependence-field-independence cognitive style.”!

Field dependence/field independence cognitive style
is a construct which refers to individual’s ability to
recognize or trace out a specific figure embedded in a
complex background. Individuals who are capable of
tracing the embedded figures to a great extent fall under
the field-independent category and those who cannot
trace out these figures to an appreciable extent fall under
field-dependent category.®!

Field-independent learner performs exceptionally well in
classroom tasks involving analysis, attention to details,
and other activities which require concentration. On
the other end, field-dependent learners are found to be
more successful than the independent one in everyday
activities like better ability in language use yielding to
good interpersonal communication skills beyond the
constraints of the classroom.!

From prior empirical evidences, it was also found that
based on the cognitive style, there is a difference in
student’s academic performance.'” The inclusion of a
comparative group without learning disability in this
study was, therefore, to find out if there is any difference
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in the cognitive style dimension between adolescents
with and without SLDs which could influence their
academic performance.

The cognitive processes of children with learning
disability have significant influences on their learning
processes. One of the most addressed areas of cognitive
functioning in specific learning disabled is the deficits
in working memory functioning. Working memory can
be conceptualized as a short-term storage component
with a capacity limit that is heavily dependent on
attention and other central executive processes that
make the use of stored information or that interact with
long-term memory." The issues manifested because of
deficits in various memory processes are low academic
skills."? In dyslexia, for example, common deficits
found were in phonological processing, and working
memory (verbal). Intervention programs addressing
these deficit areas have shown significant improvements
among poor readers.!'” Researches carried out in the area
of dyscalculia are not as extensive as that in dyslexia.
Still, research evidences indicate that there exist deficits
in visual and verbal working memory and executive
function. The accompanying difficulties include issues
with fluency, problem-solving, and number sequence.l

Empirical evidences have found that the overall learning
behavior is greatly influenced by the interaction of
cognitive style and working memory abilities.!"”
Therefore, the ground on which the research questions
were framed for this study focused on finding a
relationship between both these cognitive constructs
to academic performance specifically in adolescents
with SLD. Previous studies have not tried to explore
in depth the correlation among these concepts and in
particular to learning disability population. The current
study design also incorporates a comparative group
comprising adolescents without any learning disability
so as to give more sound empirical evidence to the
results obtained. Such an attempt has not been done
previously in researches. Thus, the intended outcome
of this study focuses on contributing to the educational
interventions for students with learning disabilities as
well as their age-matched counterparts in their academic
performance.

Despite earlier contention by researches that cognitive
style is more of a stable characteristic, empirical evidences
on the modifiability of cognitive style, especially of
dependent style, are found through prior researches.!"!
Cognitive intervention strategies found to be effective in
the past included matching the teacher-learner cognitive
style, but the strength and the extent of the effectiveness
of these methods are not documented well, thus raising
the ambiguity in the relationship between cognitive style
dimensions and academic achievement, various reasons
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behind variation in cognitive style, the modifiability
of certain innate cognitive constructs, and the degree
of effectiveness of such modification. The number of
studies addressing these questions being very limited
so far, this study also aims at providing new insights
to educationalists and clinicians for developing new
strategies for improving in these areas of functioning
as well as adding on to the existing intervention
techniques.!"”!

Materials and Methods

Study design and setting

The present study adopted a correlational research
design, and the study was conducted in four educational
institutions in Karnataka and Kerala states of India.

Study participants and sampling

The study participants were adolescents diagnosed with
specific disability and adolescents without any specific
disability. All the participants in the learning disability
group were drawn from S R Chandrasekhar Institute
of Speech and Hearing, Bangalore, and Spell Learning
Centre, Thrissur, who are diagnosed with SLD by a
professional team of clinical experts. The comparative
group included adolescents without SLD drawn from
two private schools in the same cities. The matching of
the groups was done with respect to age (12-16 years).
The sample size for both the groups was 60 (30 with SLD
and 30 without SLD). The sampling method adopted
by the researcher was purposive sampling method.
Adolescents diagnosed under the major subtypes of
learning disability such as dyscalculia and dyslexia
were included in the study. Adolescents diagnosed with
learning disability along with other comorbid conditions
such as attention deficit disorders, below-average
mental ability, and any of the pervasive developmental
disorders as well as those with learning disability
receiving remedial intervention for more than 4 years
were excluded from the study.

Data collection tool and technique

Embedded Figures Test

The Indian adaptation of Embedded Figures Test (EFT)
was developed by Nigam (1997). Itis a perceptual test or
a sort of personality test which was developed with the
aim of assessing an individual’s cognitive style of field
independency—dependency. The test helps to measure
perceptual ability, general intelligence, learning ability,
sociability, and certain traits of personality. EFT is
found to have test-retest reliability of 0.72 and split-half
reliability of 0.76 and validity is found to be 0.79.

Wechsler Intelligence Scale for Children-Fourth Edition
The first edition of Wechsler Intelligence Scale for
Children (WISC) was developed by Wechsler in 1949

Journal of Education and Health Promotion | Volume 11 | June 2022

and the fourth edition was revised in the year 2003.
It measures the intellectual ability of children aged
6-16 years. Although the full version of the scale
composes of 15 subtests, only 10 are considered core and
more often used when testing intelligence. In the case
of learning-disabled children, the five complementary
tests are used in a way to compensate for their poor
performance in core subtest and find out the overall IQ
profile. Working memory is one among the four indices
of IQ in WISCIV. Digit span and working memory index
are the two-core subtests of working memory index.
The average split-half reliability coefficients ranged
from 0.70 to 0.90, and the majority of the subtest scored
within the range of 0.81 to 0.90, therefore assuring good
reliability.

A formal permission and consent were taken from the
authorities of the institution and parents for conducting
the study and collecting data from participants.
Rapport was established with the participants
who met the inclusion criteria and their respective
sociodemographic data were collected and recorded.
Measurement tools such as EFT and WISC IV were
administered on those participants individually by
the researcher. Their responses were recorded in the
recording form prepared by the researcher as per the
manual. EFT required the test taker to identify and
trace simple forms (i.e., shapes) that are embedded
within more complex forms. The test material consists
of ten cards, and one trial card. In each card, there is
a design on the left side of the card. There are four
alternative complex designs on the right side of the
card. In one of the designs, the design on the left
is hidden, which the participant needs to perceive.
When administered, those participants who exhibit
high levels of field dependence found it difficult
to overcome background elements in the figure for
formulating judgments. In general, the main purpose
behind administering WISC IV among the adolescent
population is to find out their intelligence level. If the
child has got an average level of intelligence, only
then, they proceed with further screening for learning
disability. Here, the participants were provided
with the three subtests from WISC. Those were the
digit span, letter-number sequencing, and arithmetic
which give us the aggregate score of the participant’s
verbal or auditory working memory. In all the three
subtests, the participants were asked to carefully listen
to the instructions provided verbally and perform
few mental processing.Digit span and letter-number
sequencing are the core subtests of working memory
whereas arithmetic is a supplementary subtest which is
administered if the need arises based on child’s ability
to perform the core subtests. The completed response
sheets and the collected quantitative data were scored
according to the norms and statistical analysis.
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Ethical consideration

The ethical approval for the study was obtained from
the Central University of Karnataka. The data collection
was done by taking into consideration the major ethical
guidelines of research review boards such as maintaining
the anonymity of the participants and keeping results
confidentially. Participants were given the right to
withdraw from the study if they wished to and they
were not harmed in any manner.

Data analysis

Statistical analysis of the data collected was done using
the software IBM SPSS version 25 (USA). The data were
analyzed using independent sample t-test and Pearson’s
product-moment correlation.

Results

Table 1 shows the demographic details of participants
with respect to the group which they belong to,
gender, and place of residence. The frequency obtained
in gender for males is 20 and for females is 10 in
the learning-disabled group with a corresponding
percentage of 66.70% and 33.30%, respectively. In
the nonlearning-disabled group, the frequency of
males is 15 and females is 15 with a corresponding
percentage of 50% for both genders, respectively.
Among the learning- disabled group, 63.30% and
36.70% hailed from urban and semi-urban areas with
corresponding frequencies 19 and 1 respectively. For
the non-learning- disabled group, equal number of
participants were from urban and semi-urban areas
with a frequency of 15 in each group. There wwereno
representation of participants from rural areas for the
current study.

From the table, it is also observed that the researcher
included adolescents with SLD in the age range between
12 and 16 years with the corresponding frequencies 9,
4,9, 3, and 5 and percentage 30%, 16.70%, 30%, 10%,
and 13.30%, respectively, and the same way researcher
included adolescents without any SLD in the age
range between 12 and 14 years with the corresponding
frequencies 1, 9, and 20 and percentage 3.40%, 30%, and
66.60%, respectively.

Table 1 also shows the descriptive statistics of sample
mean and standard deviation (SD) with respect to age.
From the table, it is observed that the mean age of the
sample is 13.7 and SD is 1.4.

Table 2 shows the comparison of cognitive style and
working memory scores with respect to the two groups
of participants, namely learning-disabled group and
nonlearning-disabled group. Results show that there
is a significant difference in the scores of cognitive

4

style dimensions between adolescents with learning
disability (mean = 11.6, SD = 6.52) and without learning
disability (mean = 25.2, SD = 7.33). The obtained P value
is 0.000 (P < 0.01) and t-value is 7.59, and results are
significant at 0.05 level.

From the table, it can also be observed that there is a
significant difference in the working memory between
adolescents with learning disability (mean = 66.7,
SD =19.26) and without learning disability (mean = 102,
SD = 14.93). The obtained P value is 0.000 (P < 0.01) and
t-value is 7.87, significant at 0.05 level.

Table 3 shows the correlation value of variable cognitive
style with working memory. From the table, it can be
observed that there exists no significant relationship
between the cognitive style and working memory
(r = =0.010). This implies that the cognitive style

Table 1: The distribution of sociodemographic
characteristics of participants

Variables Learning-disabled  Nonlearning-disabled
adolescents (n=30), adolescents (n=30),
n (%) n (%)
Gender
Male 20 (66.70) 15 (50)
Female 10 (33.30) 15 (50)
Total 30 30
Place of residence
Urban 19 (63.30) 15 (50)
Semi-urban 11 (36.70) 15 (50)
Rural 0 0
Age
12 9 (30) 1 (3.40)
13 4 (16.70) 9 (30)
14 9 (30) 20 (66.60)
15 3(10) 0
16 5(13.30) 0
Mean age 13.7
SD 1.4

SD=Standard deviation

Table 2: Independent sample i-test value between
learning-disabled and nonlearning-disabled groups in
cognitive style and working memory

Variables Groups n Mean SD P t

Cognitive style LD 30 11.6 6.52 0.000 7.59*
NLD 30 25.2 7.33

Working memory LD 30 66.7 19.26 0.000 7.87*

NLD 30 102 14.93

*Significant at 0.05 level, P<0.01. LD=Learning-disabled,
NLD=Nonlearning-disabled, SD=Standard deviation

Table 3: Correlation table showing the correlation
between cognitive style and working memory of
adolescents with learningdisability (n=30)

Variable Working Memory (r)

Cognitive style -0.010
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dimensions of field dependence and independence are
not correlated to the functioning of working memory.

Discussion

According to the scores obtained in the EFT and
its interpretation norms, the scores obtained by
the learning-disabled group fall in the category of
field-dependent cognitive style while those in the other
group obtained comparatively higher scores, with
majority of them falling under the field-independent
category and a few in field-dependent category. This
result is in consistent with the results found in a study
conducted by Sharma and Ranjan in 2018, stating that
field-independent students are better in learning and
comprehension."”! Among the student population,
those who find it easier to carry out this task and get
good scores, i.e., who are field independent, are likely
to perform better in school since school performance is
also based on the ability to selectively attend to a range
of information presented.s*"!

Research findings also point out the link between
working memory and cognitive style dimension,*” such
that learners with holistic learning style (field-dependent
learners) have significantly smaller working memory
than learners with serial learning style (field-dependent
learners).?!! From the present study, learning-disabled
adolescents were found to have significantly low working
memory capacity than their normal counterparts. Thus,
the current findings are in line with the evidences from
studies showing the association between cognitive style
and working memory functioning.*’!

Apart from the physiological and cognitive reasons that
account for this difference in cognitive style dimension,
literature evidences came up with the perspective of
teacher-student match or classroom environment, the
modification of which is indeed a great intervention
implication in modifying a child’s cognitive style.l?!
Learning-disabled children are much more likely to
approach school with a field-sensitive orientation.
When classroom interaction happens between a
field-independent teacher with a field-sensitive child, it
can be a frustrating experience for teacher and student
alike. The probable reasons could be the lack of student’s
comprehending capacity to the specific instruction
by the teacher when there is a mismatch between
student- teacher cognitive style.

Further, thiswould alsolead to teacher not comprehending
the child’s failure to communicate or the unusual needs.

From the results, it was also observed that there is a
significant difference in the scores of working memory
between the learning-disabled and nonlearning-disabled
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groups. In the present study, adolescents with learning
disabilities showed lower performance in the working
memory test than the comparable group of those without
any kind of learning disabilities. This resultis in consistent
with the previous research findings carried out among
this population.®?! Prior studies have tried to explore
the neural and cognitive basis of learning disability,
and it was found that reading disability (dyslexia) is
associated with deficit in phonological working memory
and central executive functioning.*”!

Apart from the general understanding of working
memory deficits in individuals with learning disability
grounded on some cognitive deficits, few researchers
came up with the finding that working memory cannot
be viewed entirely on the grounds of a capacity deficit,
rather for some children with learning disabilities, this
could be primarily a strategy deficit.”®! That is, children
with a learning disability often possess sufficient
working memory resources but fail to apply effective
strategies spontaneously or consistently, resulting in
learning failure. Further researches are needed to confirm
as this aspect as well as plan intervention taking into
account the strategy deficit.

In the current study, the researcher tested the correlation
between cognitive style and working memory with the
aim of finding out if field dependency and independency
are the reasons behind low working memory in
learning- disabled students compared to the other group
under study.

Since such a relationship was not found from the present
study, which may be further due to reasons such as small
sample size and heterogeneity of the sample collected,
this difference found in working memory capacity cannot
be attributed to difference in cognitive style dimensions
of field dependence/independence. However, there is
also evidence of difference in cognitive style dimension
found between these two populations. Therefore, this
difference can be due to some other unknown cognitive
mechanisms or some other variables or factors which
interact and influence both these variables other than
those which are empirically found out.

The correlation analysis was done to find out whether
there is any relationship between the variables cognitive
style and working memory and it was found that there is
no significant relationship between the scores of cognitive
styles and working memory. In the present study, the
researcher tried to explore the relationship between these
variables as an implication for intervention strategies
among the learning-disabled population. Hindal, Reid,
and Badgaish in 2009 through their research on working
memory, performance, and learner characteristics
came up with the result that with respect to all
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learning characteristics including field independency
and dependency, the learners’ working memory is
significantly correlated.!””! This correlation between
cognitive style and working memory is attributed to
various reasons such as the working efficiency of the
brain’s perceptual filter, the way working memory
processes as well as stores information and the way
in which this information is being used by long — term
memory.®! Thus, it can be viewed that a contradictory
result yielded from the present study could be because of
the peculiarity of the sample under consideration, i.e., the
cognitive characteristics of learning-disabled individuals.

From various researches conducted among the
learning-disabled population, it is found that the working
memory capacity of these individuals is low compared
to their normal age-matched counterparts.””! Further, the
efficiency of perception filter and storage of information
to long-term memory is influenced by working memory
capacity. The interaction of three of these systems is
essential in predicting to what extent an individual can
process information available at hand and perceiveitin the
correct way according to the task demand.* The failure of
which may produce cognitive overload in these individuals
that they adopt a cognitive style which is characterized by
holistic analysis of an information (field dependence)
rather than analytically viewing (field independence) the
details of the particular information.

Limitations of the study

The study could reveal significant aspects relating to the
cognitive style dimension and working memory capacity
of adolescents with learning disability even though the
study acknowledges several limitations in the process of
completion. The sample size taken for the study is limited
and further the number of samples for each group based
on age, gender, and other sociodemographic details was
not comparable. If this could have been taken care of, a
wide range of data could have been collected and the
accuracy of results could have been further escalated.

Furthermore, if data would have been collected from a
comparable group matched on the basis of IQ scores, the
influence of intellectual capacity on both the variables
under study could have been controlled.

Recommendations of the study

The present study can be taken forward in order to
compensate the limitations and to yield more findings
with interventional implications. Further researches
can be conducted on the basis of this study for detailed
and wide range of data. The present study can be made
effective through the following measures:

The study can be replicated on large samples so that
the results can be generalized. There is scope to study
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cognitive construct other than working memory
which has got strong influence on the cognitive style
dimension. This further helps in planning intervention
among learning-disabled population to improve their
cognitive style of field dependency to a degree which
can benefit them in their academics. The study can also
be done solely among adolescents without any learning
disability and help them in their career planning based
on their capabilities.

Implications of the study

Education revolves around the acquisition of knowledge
and learning of skills, and as such, it is an indispensable
rite of passage for anyone wishing to join the modern
society and function well in it. Educational handicaps
go on to cause bigger and bigger hurdles in the lives of
those suffering from it. Hence, there is a compelling need
for more and more studies aimed at understanding these
handicaps better. Thus, the present study was conducted
with the aim of numerous implications both in research
and intervention purposes. Adolescence is the period
of development wherein, according to Piaget’s stages,
formal operational stage begins. The hallmark cognitive
development of this stage is that an individual starts to
think and reason logically. Therefore, learning about the
specific cognitive construct among learning-disabled
adolescents which have got educational implication
is very crucial for planning interventions to help them
academically.

From the study, it is found that adolescents with learning
disability are found to be field-dependent; this indicates
that they lack the ability to analytically view a piece of
information presented to them. This is a very important
skill that they need to develop as they move to higher
classes, as well as in almost all the practical situations.
Therefore, the result of this study implicates the need
for improving this aspect of adolescents with learning
disability so that it would be beneficial for them in all
areas of functioning. Furthermore, it is found that the
intervention plans for learning-disabled individuals
are largely based educational/remedial training. Thus,
the result obtained from this study indicating the low
working memory capacity among adolescents with
learning disability compared to their normal counterparts
points out specifically the need for including more
cognitively based intervention plan for learning-disabled
population along with educational intervention so that
enough brain stimulations acquiring from cognitive
training can further help them improve in academics.

Conclusion

The study provides the evidence that there is a difference
in the cognitive style dimension of field dependence
and field dependence and working memory between
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adolescents with SLD and without any SLD. Adolescents
with SLD were found to have field-dependent cognitive
style dimension and low working memory capacity and
also the individual’s cognitive style dimension is not
related to the working memory functioning.

Acknowledgment

The authors would like to thank the directors of all
four educational institutions where the study has been
carried out.

Financial support and sponsorship

Nil.

Conflicts of interest
There are no conflicts of interest.

10.

References

Muthusamy K, Sahu JK. Specific Learning Disability in
India: Challenges and Opportunities. The Indian Journal of
Pediatrics. 2020 Feb; 87(2):91-2. https://doi.org/10.1007/
$12098-019-03159-0.

Singh S, Sawani V, Deokate M, Panchal S, Subramanyam AA,
Shah HR, Kamath RM. Specific learning disability: A 5 year study
from India. Int ] Contemp Pediatr. 2017 May; 4(3):863-. http://
dx.doi.org/10.18203/2349-3291.ijcp20171687.

Bandla S, Mandadi GD, Bhogaraju A. Specific learning disabilities
and psychiatric comorbidities in school children in South India.
Indian journal of psychological medicine. 2017 Jan; 39.(1):76-82.
https://doi.org/10.4103/0253-7176.198950.

Kuriyan NM, James JK. Prevalence of Learning Disability in India:
Need for Mental Health Awareness Programme.International
Journal of Psychosocial Rehabilitation. 2018, 22, 22-31. Available
from: https:/ /www.psychosocial.com/article/22-14/8556. last
access was September, 20, 2019.

Umaru Y. Influence of reflective and impulsive cognitive styles
on students achievement in mathematics among senior secondary
school students. IFE Psychologia: An International Journal.
2013 Sep 1;21(2):123-7. https:/ /hdLhandle.net/10520/EJC14113.
Mulbar U, Rahman A, Ahmar A. Analysis of the ability in
mathematical problem-solving based on SOLO taxonomy
and cognitive style. World Transactions on Engineering and
Technology Education. 2017 Mar 26;15(1). https:/ /ssrn.com/
abstract=2940939.

Onyekuru BU. Field Dependence-Field Independence Cognitive
Style, Gender, Career Choice and Academic Achievement of
Secondary School Students in Emohua Local Government Area of
Rivers State. Journal of Education and Practice. 2015;6(10):76-85.
Muhammad T, Daniel EG, Abdurauf RA. Cognitive Styles Field
Dependence/Independence and Scientific Achievement of Male
and Female Students of Zamfara State College of Education Maru,
Nigeria. Journal of Education and Practice. 2015;6(10):58-63.
Farmaki C, Sakkalis V, Loesche F, Nisiforou EA. Assessing
Field Dependence-Independence Cognitive Abilities Through
EEG-Based Bistable Perception Processing. Frontiers in human
neuroscience. 2019 Oct 11;13:345.doi: https:/ /doi.org/10.3389/
fnhum.20190.00345.

Sharma HL, Ranjan P. Relationship of cognitive styles with
academic achievement among secondary school students.
International Journal of Research in Engineering IT and Social
Sciences. 2018;8(4):55-60. Available from:https://www.
researchgate.net/publication/324899397_Relationship_of_
Cognitive_Styles_with_Academic_Achievement_among_

Journal of Education and Health Promotion | Volume 11 | June 2022

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Secondary_School_Students. [Last Accessed: April 5, 2020].
CChai W], Abd Hamid AI, Abdullah JM. Working memory from
the psychological and neurosciences perspectives: A review.
Frontiers in psychology. 2018 Mar 27;9:401.doi: https://doi.
org/10.3389/fpsyg.20180.00401.

Compton DL, Fuchs LS, Fuchs D, Lambert W, Hamlett C. The
cognitive and academic profiles of reading and mathematics
learning disabilities. Journal of learning disabilities. 2012 Jan;
45(1):79-95.doi: https:/ /doi.org/10.1177%2F0022219410393012.
Vander Stappen C, Reybroeck MV. Phonological awareness
and rapid automatized naming are independent phonological
competencies with specific impacts on word reading and spelling:
an intervention study. Frontiers in psychology. 2018 Mar 13;9:320.
doi: https:/ /doi.org/10.3389/ fpsyg.20180.00320.

Peters L, Bulthé J, Daniels N, de Beeck HO, De Smedt B.
Dyscalculia and dyslexia: Different behavioral, yet similar
brain activity profiles during arithmetic. Neurolmage: Clinical.
2018 Jan 1;18:663-74. doi: https://doi.org/10.1016/j.nicl.
20180.03.003.

Mousavi S, Radmehr F, Alamolhodaei H. The role of mathematical
homework and prior knowledge on the relationship between
students’ mathematical performance, cognitive style and
working memory capacity. 2012 Electronic Journal of Research
in Educational Psychology, 10(3), pp: 1223-1248. doi: 10.25115/
ejrep.v10i28.1532.

Kozhevnikov M, Evans C, Kosslyn SM. Cognitive style as
environmentally sensitive individual differences in cognition:
A modern synthesis and applications in education, business, and
management. Psychological Science in the Public Interest. 2014 May;
15(1):3-3. doi: https:/ /doi.org/10.1177%2F1529100614525555.
Tinajero C, Castelo A, Guisande A, Paramo F. Adaptive teaching
and field dependence-independence: Instructional implications.
Revista Latinoamericana de Psicologfa. 2011 Sep; 43(3):497-510.
Nozari AY, Siamian H. The relationship between field
dependent-independent cognitive style and understanding of
English text reading and academic success. Materia socio-medica.
2015 Feb; 27(1):39. doi: https://dx.doi.org/10.5455%2Fm
sm(0.2014.27.39-41.

Stevens C, Bavelier D. The role of selective attention on
academic foundations: A cognitive neuroscience perspective.
Developmental cognitive neuroscience. 2012 Feb 15;2:530-48.doi:
https:/ /doi.org/10.1016/j.den.2011.11.001.

Alloway TP, Banner GE, Smith P. Working memory and
cognitive styles in adolescents’ attainment. British Journal of
Educational Psychology. 2010 Dec; 80(4):567-81. doi: https:/ /doi.
org/10.1348/000709910X494566.

Rittschof KA. Field dependence-independence as visuospatial
and executive functioning in working memory: Implications
for instructional systems design and research. Educational
Technology Research and Development. 2010 Feb 1;58(1):99-114.
doi: 10.1007 /s11423-008-9093-6.

Sellah L, Jacinta K, Helen M. Analysis of Student-Teacher
Cognitive Styles Interaction: An Approach to Understanding
Learner Performance. Journal of Education and Practice.
2017;8(14):10-20.

Alloway TP, Carpenter RK. The relationship among children’s
learning disabilities, working memory, and problem behaviours
in a classroom setting: Three case studies. The Educational and
Developmental Psychologist. 2020 Jul; 37(1):pp. 4-10.doi: https:/ /
doi.org/10.1017 /edp0.2020.1.

Fostick L, Revah H. Dyslexia as a multi-deficit disorder:
Working memory and auditory temporal processing. Acta
psychologica. 2018 Feb 1;183:19-28.doi: https:/ /doi.org/10.1016/j.
actpsy0.2017.12.010.

Liebel SW, Nelson JM. Auditory and visual working memory
functioning in college students with attention-deficit/
hyperactivity disorder and/or learning disabilities. Archives of

7



26.

27.

Daniel, et al.: Cognitive style and working memory — SLD adolescents

Clinical Neuropsychology. 2017 Dec 1;32(8):980-991.doi: https:/ /
doi.org/10.1093/arclin/acx014.

Mammarella IC, Caviola S, Giofré D, Sztics D. The underlying
structure of visuospatial working memory in children with
mathematical learning disability. British Journal of Developmental
Psychology. 2018 Jun; 36(2):220-35.doi: https:/ /doi.org/10.1111/
bjdp0.12202.

Gray S, Fox AB, Green S, Alt M, Hogan TP, Petscher Y,
Cowan N. Working memory profiles of children with dyslexia,
developmental language disorder, or both. Journal of Speech,

28.

29.

Language, and Hearing Research. 2019 Jun 19;62(6):1839-58.doi:
https://doi.org/10.1044/2019_jslhr-1-18-0148.

Gupta P, Sharma V. Working memory and learning disabilities:
A review. International Journal of Indian Psychology.
2017;4(4):11121.doi: 10.25215/0404.013.

Hindal H, Reid N, Badgaish M. Working memory,
performance and learner characteristics. Research in Science &
Technological Education. 2009 Jul 1;27(2):187-204. https:/ /doi.
org/10.1080/02635140902853640.

Journal of Education and Health Promotion | Volume 11 | June 2022



