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Abstract

Hematological disorders, such as anemia and sickle cell disease, can have significant cognitive impacts that hinder language
learning. These conditions often impair attention, working memory, and processing speed, making it difficult for students to acquire
and demonstrate linguistic knowledge effectively. This paper explores the multifaceted cognitive challenges faced by students with
hematological disorders and their implications for academic success, particularly in language-based tasks. Drawing on existing
literature, the study examines the role of cognitive deficits in language learning and proposes targeted interventions to support
affected students. Strategies such as multisensory instruction, extended time accommodations, and assistive technologies are
discussed as effective tools for mitigating the cognitive barriers posed by hematological disorders. Additionally, the importance of
emotional and psychological support, along with collaboration between educators, healthcare providers, and caregivers, is
emphasized in fostering an inclusive and supportive learning environment. The study concludes that a holistic approach, addressing
both cognitive and emotional needs, is essential for ensuring equitable access to education and promoting academic success for
students with hematological conditions.
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Introduction

Hematological disorders, such as anemia, hemophilia, and
sickle cell disease, have far-reaching implications beyond
physical health. These medical conditions can have significant
cognitive effects, which in turn may impair a student’s ability to
acquire new language skills and demonstrate language
proficiency. The cognitive deficits associated with these
disorders—such as difficulties with attention, memory,
executive functioning, and processing speed—pose substantial
challenges for individuals striving to learn and master a new
language, especially in academic settings. Language
acquisition, which requires the ability to focus, memorize,
organize thoughts, and apply learned rules, is deeply reliant on
cognitive functions that may be compromised in those with

756 Afr. J. Biomed. Res. Vol. 27, No.3 (October) 2024

hematological conditions (Alshammary, 2018; Meuter et al.,
2015).

Research has increasingly recognized the importance of
cognitive health in educational attainment, and in the context of
language learning, this becomes particularly crucial. Language
learning places high cognitive demands on students, involving
tasks such as decoding new vocabulary, mastering grammar
rules, comprehending written texts, and developing oral
communication skills. For students with hematological
disorders, these tasks can be more difficult due to their cognitive
limitations. Fatigue, impaired concentration, and slowed
cognitive processing, which are common in hematological
disorders, can lead to struggles in academic environments where
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language proficiency is vital (McDonough et al., 2017; Fitton et
al., 2021).

Given the unique cognitive challenges posed by hematological
disorders, it is crucial to understand their specific effects on
language learning to inform the development of targeted
interventions. Educational strategies that address these
cognitive impairments can help create more inclusive and
supportive learning environments, thereby ensuring that
students with hematological disorders are given equitable
opportunities to succeed academically. By addressing these
issues, educators can help empower students to achieve their full
potential in language acquisition and academic performance
(Burgstahler, 2011; Nelson et al., 2005).

Cognitive Effects of Hematological Disorders on Language
Learning

Hematological disorders affect cognitive functioning in several
ways that are detrimental to language learning. Conditions like
anemia and sickle cell disease are often associated with chronic
fatigue, attention deficits, and impaired memory—each of
which can significantly hinder a student’s ability to engage with
language learning tasks. In a typical language class, students are
required to focus on new content, memorize vocabulary,
practice grammar, and retain concepts over extended periods.
For students with cognitive impairments due to hematological
conditions, this process becomes significantly more challenging
(McDonough et al., 2017; Fitch & Tallal, 2003).

For instance, individuals with anemia experience reduced
oxygen flow to the brain, which can cause cognitive fatigue,
limiting their ability to focus for extended periods. Similarly,
students with sickle cell disease, which involves abnormal red
blood cell shape that reduces oxygen transport, may suffer from
similar cognitive impairments. These conditions can result in
lower processing speeds and reduced cognitive flexibility,
which are essential for the dynamic process of language learning
(Meuter et al., 2015; Nelson et al., 2005).

Moreover, hematological disorders can also interfere with a
student’s executive functioning. Executive functions are crucial
for tasks such as planning, organizing, and applying new
information—skills that are indispensable for language
learning. Students with conditions like sickle cell disease or
anemia may have difficulty organizing their thoughts, following
multi-step instructions, and staying on track during lessons.
These deficits not only affect classroom learning but also pose
challenges in completing assignments or performing well on
language assessments (Fitch & Tallal, 2003).

The impact of hematological disorders is not limited to
cognitive functions like memory and attention; these conditions
may also affect emotional regulation. Studies have shown that
chronic illness can exacerbate feelings of frustration, anxiety,
and low self-esteem, all of which can interfere with academic
performance, particularly in demanding tasks like language
acquisition (Lowry et al., 1951; McDonough et al., 2017). This
emotional burden can further compound the cognitive
challenges these students face, creating a cycle of stress and
academic underperformance.

One specific cognitive challenge is the impairment in working
memory—a key component in language learning (Al Fraidan,
2023; Alharthi, Al Fraidan, 2016; Alharthi, 2016). Working
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memory is used to temporarily hold and manipulate
information, such as when learning new vocabulary or
comprehending a complex sentence structure. Students with
hematological disorders may experience deficits in this area,
making it harder for them to follow instructions or retain new
linguistic information long enough to transfer it into long-term
memory (Fitton et al,, 2021). A reduced working memory
capacity can severely affect both the receptive and productive
aspects of language learning, such as reading comprehension
and verbal expression (Al Fraidan, 2024a; Al Fraidan, 2024b;
Al Fraidan, 2024c; Al Fraidan, 2024d; Al Fraidan& Alsalman,
2023; Al Fraidan 2019; Al Fraidan, 2014; Al Fraidan & Al-
Khalaf, 2012)

The effects of hematological disorders on language learning are
not uniform; they can vary depending on the severity and nature
of the condition. For example, while mild anemia may cause
only minor disruptions in cognitive function, severe anemia or
a more chronic condition like sickle cell disease can lead to
more pronounced cognitive difficulties. The diversity of these
effects underscores the need for personalized interventions that
take into account the specific needs of each student
(Alshammary, 2018).

Attention and Memory Deficits in Hematological Disorders
Attention and memory are two cognitive domains that are
essential for successful language learning, both of which are
often compromised in individuals with hematological disorders.
For example, students with anemia may struggle to maintain
attention over long periods, a phenomenon often described as
cognitive fatigue. Language learning requires sustained
attention, particularly during tasks like listening comprehension
exercises, vocabulary drills, and grammar instruction. The
inability to maintain focus can result in incomplete
understanding and retention of linguistic material, leading to
poorer performance in language tasks and assessments
(McDonough et al., 2017).

Memory deficits further exacerbate these challenges. Students
with hematological disorders, such as those with sickle cell
disease, often exhibit impairments in both short-term and long-
term memory (Fitch & Tallal, 2003). In language learning,
short-term memory is crucial for holding and processing
information such as sentence structure, while long-term
memory is needed to store vocabulary, grammar rules, and
syntactic patterns. Deficits in either form of memory can hinder
language acquisition, making it difficult for students to
remember words, apply grammatical rules, or follow complex
sentence structures.

Additionally, the executive functioning deficits that often
accompany these disorders, particularly impairments in
planning, organizing, and following instructions, can further
complicate language learning. Executive functioning is
particularly important in tasks that require students to sequence
thoughts or actions, such as constructing coherent sentences or
organizing ideas in a written composition. Students with
conditions like anemia or sickle cell disease may struggle to
execute these tasks effectively, leading to difficulties in both
spoken and written language production (Meuter et al., 2015).
One study by Alshammary (2018) examined the relationship
between anemia and cognitive impairments in children and

Prof. Abdullah Al Fraidan



Cognitive Impacts of Hematological Disorders on Language Learning: Addressing Barriers Through Targeted Interventions and
Inclusive Practices

found that those with anemia scored lower on measures of
attention, working memory, and processing speed than their
non-anemic peers. These findings highlight the importance of
understanding how cognitive deficits impact language learning
in students with hematological disorders and underscore the
need for targeted interventions to mitigate these effects.

Strategies for Supporting Language Learning

Given the complex interplay between hematological disorders
and cognitive functioning, it is essential to implement a range of
strategies that address the specific cognitive and linguistic needs
of affected students. One effective approach is to employ
multisensory instruction, which incorporates visual, auditory,
and kinesthetic learning modalities. Research has shown that
engaging multiple senses can enhance memory retention and
facilitate deeper learning by reinforcing language concepts
through different channels (DiFino & Lombardino, 2004). For
example, students could be exposed to new vocabulary through
visual flashcards, auditory repetition, and physical activities
such as role-playing, all of which can help reinforce the
material.

Another critical strategy is the use of explicit instruction and
scaffolding, which involves breaking down complex linguistic
concepts into smaller, more manageable steps and providing
frequent opportunities for practice and repetition. This approach
is particularly beneficial for students with working memory
deficits, as it reduces the cognitive load and allows them to focus
on one task at a time (Nelson et al., 2005). For example, rather
than presenting students with an entire paragraph to translate or
analyze, an educator could break the text into smaller sentences,
providing guidance at each step to ensure comprehension.
Memory aids, such as mnemonic devices, visual organizers,
and graphic representations, can also be invaluable tools in
helping students with hematological disorders retain and
organize information. Mnemonics, for instance, can be used to
help students remember the meanings of new words or the rules
of grammar by associating them with familiar concepts or
patterns (McDonough et al., 2017). Visual organizers, such as
mind maps or charts, can help students structure their thoughts
and better understand the relationships between different
linguistic elements.

Another important consideration is the need for
accommodations in language assessments. Standardized
language tests often place high demands on attention, memory,
and processing speed, which can be particularly challenging for
students with cognitive deficits. To level the playing field,
educators can provide extended time limits, allow the use of
assistive technology (e.g., text-to-speech software, digital
dictionaries), and offer alternative assessment formats, such as
oral presentations or project-based evaluations. These
accommodations allow students to demonstrate their language
proficiency in ways that are less affected by their cognitive
impairments (Lowry et al., 1951).

Furthermore, collaboration between educators, healthcare
providers, and caregivers is crucial in ensuring that students
with hematological disorders receive comprehensive support.
Healthcare providers can offer insights into the specific
cognitive challenges faced by individual students, while
educators can develop tailored instructional strategies and
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accommodations. Caregivers can provide additional support at
home, reinforcing learning and helping students manage their
cognitive and emotional challenges (Burgstahler, 2011).

Literature Review

The literature on the cognitive effects of hematological
disorders has grown substantially over the past few decades,
highlighting the complex relationship between these conditions
and cognitive functioning. McDonough et al. (2017) found that
children with anemia exhibit significant deficits in attention,
working memory, and processing speed, all of which are critical
for language learning. These findings are consistent with those
of Fitch & Tallal (2003), who reported similar cognitive
impairments in individuals with sickle cell disease.

Moreover, research has shown that the cognitive deficits
associated with hematological disorders can have long-term
impacts on academic performance, particularly in language-
based subjects. Nelson et al. (2005) found that students with
hematological conditions were more likely to struggle in
reading comprehension and writing tasks due to their reduced
ability to focus and retain information. These findings
underscore the importance of developing tailored interventions
to support language learning in this population.

Further studies have explored the role of assistive technology
in mitigating the cognitive challenges faced by students with
hematological disorders. DiFino & Lombardino (2004) found
that the use of text-to-speech software and other digital tools can
help students with attention and memory deficits better engage
with written texts, improving their reading comprehension and
writing skills.

Methodology

This study will use a mixed-methods approach to explore the
cognitive effects of hematological disorders on language
learning. The quantitative component will involve a series of
standardized cognitive assessments measuring attention,
memory, and processing speed, as well as language proficiency
tests focusing on vocabulary, grammar, reading comprehension,
and writing skills. These assessments will be administered to a
sample of students with hematological conditions and a control
group of typically developing students.

The qualitative component will consist of in-depth interviews
with the participating students, their educators, and healthcare
providers. These interviews will provide insights into the
personal experiences and challenges faced by students with
hematological disorders in language learning contexts. The
qualitative data will be analyzed thematically to identify
common challenges and coping strategies, which will inform the
development of targeted interventions.

Expected Outcomes

This study aims to provide a comprehensive understanding of
the cognitive deficits associated with hematological disorders,
such as anemia and sickle cell disease, and their impact on
language learning. The first anticipated outcome is the
identification of specific cognitive impairments—such as
deficits in sustained attention, working memory, and processing
speed—and how these impairments affect students’ abilities to
acquire, retain, and demonstrate linguistic knowledge. By
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highlighting these deficits, the study will offer critical insights
into the challenges faced by students with hematological
conditions in language-based academic settings.

A second key outcome is the development of tailored
instructional strategies and assessment accommodations
designed to support students with hematological disorders. This
includes the implementation of multisensory instructional
techniques, which engage visual, auditory, and kinesthetic
learning pathways, and the use of assistive technologies, such
as text-to-speech software and digital organizers. These tools
will be proposed as effective methods for mitigating cognitive
barriers and enhancing students’ engagement and retention of
language material.

Additionally, the study expects to show the importance of
extended time accommodations in language assessments,
which would allow students with slower processing speeds and
attention deficits to complete tasks without the added pressure
of time constraints. Such accommodations are expected to level
the playing field, enabling these students to demonstrate their
true language proficiency.

The study will also shed light on the critical role of emotional
and psychological support in helping students manage the
stress and anxiety associated with chronic illness, which can
exacerbate cognitive difficulties. By recognizing the emotional
dimensions of chronic conditions, educators and caregivers can
create more inclusive environments that foster student well-
being and engagement.

Finally, the research expects to emphasize the need for a
collaborative approach between educators, healthcare
providers, and caregivers. This collaboration is essential for
ensuring that students receive holistic support that addresses
both their cognitive and physical needs. The study will
underscore the importance of individualized learning plans that
take into account each student’s unique medical and cognitive
profile.

Ultimately, the study’s findings are expected to inform
educational practices and policies, advocating for the creation
of more inclusive learning environments that support the
academic success of students with hematological disorders. By
adopting a comprehensive, multifaceted approach, educators
can empower students with hematological conditions to
overcome cognitive and emotional barriers and achieve their
full potential in language-based academic tasks.

Discussion

The cognitive impacts of hematological disorders, such as sickle
cell disease and anemia, on language learning are profound and
multifaceted. These disorders frequently impair cognitive
functions critical for language acquisition, including sustained
attention, working memory, and processing speed. Research by
Nelson et al. (2005), Alasim (2019), and Meuter et al. (2015)
has consistently demonstrated that individuals with
hematological disorders often exhibit cognitive deficits that
interfere with their ability to engage in the complex tasks
required for language learning. Such impairments pose
significant barriers to academic success, as language learning is
a cognitively demanding process that requires focus, memory
retention, and the ability to process information efficiently.
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Cognitive Deficits and Their Impact on Language Learning
The cognitive deficits commonly associated with hematological
disorders can manifest in several ways that hinder language
learning. Students may struggle with comprehension, retention
of linguistic information, and performance on timed language
assessments. For example, individuals with anemia often
experience cognitive fatigue due to insufficient oxygen delivery
to the brain, resulting in difficulty maintaining focus during
language lessons. Similarly, students with sickle cell disease,
which is characterized by abnormal red blood cells and chronic
oxygen deprivation, may experience reduced processing speed
and attention span. These cognitive challenges make it difficult
for students to grasp new vocabulary, understand grammar
rules, or complete language tasks in a timely manner.

The role of working memory is crucial here. As Fitton et al.
(2021) argue, working memory is the cognitive system
responsible for holding and manipulating information over short
periods. In language learning, it is used to process sentence
structures, hold ideas in mind during listening tasks, and apply
grammar rules while speaking or writing. For students with
hematological disorders, working memory deficits can impede
these processes, causing difficulties in following instructions,
participating in classroom discussions, and completing
language exercises. As a result, these students may fall behind
in their academic performance.

Processing speed is another critical cognitive factor that affects
language learning. Fitch & Tallal (2003) highlighted that
students with hematological disorders, particularly those with
sickle cell disease, often exhibit slowed cognitive processing.
This means that they take longer to understand and respond to
linguistic input, whether it is listening to a teacher’s instructions
or reading a passage in a textbook. In timed assessments, this
can place an undue burden on students, as they may struggle to
complete tasks within the allotted timeframe. Fitton et al.
(2021) emphasize that this is particularly problematic in
language assessments that require quick thinking and immediate
responses, such as multiple-choice exams or oral language tests.
Attention deficits are another prominent challenge for students
with hematological disorders. The ability to focus for extended
periods is essential for successful language acquisition,
particularly in classroom settings where language input is
continuous and often complex. However, students with
conditions like anemia or sickle cell disease may find it difficult
to maintain attention, leading to missed information and
incomplete understanding of lessons. Alasim (2019) notes that
attention deficits can prevent students from fully engaging with
language material, making it harder for them to keep up with
their peers.

Emotional and Psychological Factors also play a role in
exacerbating cognitive challenges. The chronic nature of
hematological disorders can lead to heightened anxiety,
frustration, and low self-esteem, which can further impact
academic performance. McDonough et al. (2017) argue that
these emotional factors are intertwined with cognitive deficits,
creating a vicious cycle in which students struggle to perform
well academically, leading to increased stress and further
cognitive decline.
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Multisensory Instruction as an Intervention

To address the cognitive challenges posed by hematological
disorders, targeted interventions are necessary. One of the most
effective strategies is the use of multisensory instructional
techniques, which engage multiple sensory modalities to
reinforce language learning. Research by DiFino &
Lombardino (2004) supports the effectiveness of multisensory
instruction in enhancing memory retention and comprehension.
By incorporating visual, auditory, and kinesthetic elements into
language lessons, educators can help students with cognitive
deficits process information more efficiently.

For example, students can be taught new vocabulary through a
combination of flashcards (visual), audio recordings (auditory),
and interactive activities like role-playing or games
(kinesthetic). These varied inputs provide multiple pathways for
students to access and retain information. Fitton et al. (2021)
suggest that this approach can be particularly beneficial for
students with working memory impairments, as it reduces the
cognitive load by allowing them to rely on multiple cues to
recall information.

Moreover, multisensory techniques can help students with
attention deficits stay engaged during lessons. By incorporating
movement and interaction into the learning process, educators
can maintain students’ focus and prevent cognitive fatigue. This
is especially important for students with conditions like anemia,
who may struggle to maintain attention over long periods due to
fatigue.

Extended Time and Assistive Technologies

In addition to multisensory instruction, extended time
allowances during language assessments are crucial for students
with hematological disorders. Given that processing speed is
often impaired in these students, providing extra time allows
them to complete tasks without the added pressure of time
constraints. Nelson et al. (2005) argue that extended time is one
of the most effective accommodations for students with
cognitive deficits, as it levels the playing field by allowing them
to demonstrate their true language proficiency without being
penalized for slower processing speeds.

Assistive technologies are another valuable tool in supporting
students with hematological disorders. Text-to-speech software,
for example, can help students with attention or processing
deficits engage with written texts by allowing them to listen to
content rather than read it. Similarly, digital dictionaries and
graphic organizers can help students with memory deficits
organize and retain linguistic information. Burgstahler (2011)
notes that these technologies can significantly enhance students’
ability to access and demonstrate their knowledge in language-
based tasks.

Collaborative Support Systems

It is important to recognize that addressing the cognitive and
linguistic challenges faced by students with hematological
disorders requires collaboration between educators, healthcare
providers, and caregivers. Healthcare providers can offer
valuable insights into the specific cognitive and physical
limitations of each student, enabling educators to tailor their
instructional strategies and accommodations accordingly.
McDonough et al. (2017) stress the importance of this
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collaboration in ensuring that students receive holistic support
that addresses both their academic and health-related needs.
Caregivers also play a crucial role in reinforcing learning at
home. By providing additional support, such as helping students
with homework or ensuring they have access to assistive
technologies, caregivers can help bridge the gap between the
classroom and home environment. This is particularly important
for students with chronic conditions, who may require more
individualized attention to succeed academically.

Addressing Emotional and Psychological Challenges

In addition to cognitive interventions, it is essential to consider
the emotional and psychological factors that affect students with
hematological disorders. Chronic illness can lead to feelings of
isolation, frustration, and anxiety, which can further impede
academic performance. Fitton et al. (2021) argue that
addressing these emotional factors is key to creating an
inclusive learning environment where students feel supported
and empowered to succeed.

Incorporating students’ lived experiences into the educational
process is one way to address these emotional challenges. By
acknowledging and validating the unique experiences of
students with hematological disorders, educators can foster a
sense of belonging and self-worth in these students. Alasim
(2019) suggests that educators can create opportunities for
students to share their experiences with illness and how it affects
their learning, which can lead to greater empathy and
understanding among peers and teachers.

A Holistic Approach to Language Learning

Ultimately, the relationship between hematological disorders,
cognitive functioning, and language learning is complex and
multifaceted. As the literature suggests, a holistic approach is
necessary to address the cognitive, emotional, and
psychological challenges faced by students with these
conditions. Nelson et al. (2005) and Meuter et al. (2015) both
emphasize the importance of comprehensive support systems
that integrate cognitive interventions, emotional support, and
collaborative efforts among educators, healthcare providers, and
caregivers.

By adopting a multifaceted approach that includes evidence-
based instructional strategies, assessment accommodations, and
emotional support, educators can create an inclusive learning
environment that empowers students with hematological
disorders to succeed. This approach not only mitigates the
cognitive challenges these students face but also validates their
lived experiences, fostering a sense of agency and participation
in their own language development.

Conclusion

The cognitive impacts of hematological disorders, particularly
conditions like sickle cell disease and anemia, present
substantial challenges to students’ ability to acquire and
demonstrate linguistic knowledge. These challenges manifest
through deficits in attention, working memory, and processing
speed, which are critical components of successful language
learning. Students with hematological disorders are often placed
at a disadvantage in traditional academic environments, where
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linguistic proficiency is both highly valued and cognitively
demanding.

However, as this discussion and research suggest, targeted
interventions and accommodations can significantly improve
the educational outcomes for these students. Multisensory
instructional techniques provide a means to engage different
cognitive pathways, helping students process and retain
linguistic information more effectively. Extended time
allowances and the incorporation of assistive technologies,
such as text-to-speech software or graphic organizers, offer
essential support by reducing the cognitive burden associated
with processing speed and memory impairments.

The success of these interventions, however, depends heavily on
the collaboration between educators, healthcare providers, and
caregivers. A holistic support system that integrates cognitive,
emotional, and psychological care can create a more inclusive
learning environment. By acknowledging the personal and
academic challenges that students with hematological disorders
face, educators and policymakers can develop tailored strategies
that help these students overcome barriers to language learning
and fully engage in academic life.

Furthermore, understanding and addressing the emotional and
psychological dimensions of chronic illness are crucial. The
lived experiences of students with hematological conditions
must be acknowledged, and their voices must be integrated into
the development of supportive academic practices. When
students feel that their struggles are recognized and validated,
they are more likely to remain motivated and engaged, leading
to improved academic performance and language acquisition
outcomes.

In conclusion, while the cognitive impairments associated with
hematological disorders can severely impact language learning,
there are numerous strategies that can be employed to mitigate
these effects. A comprehensive, inclusive approach that
combines cognitive interventions, emotional support, and
collaborative care has the potential to significantly enhance the
academic success of students with hematological disorders. By
implementing these strategies and fostering supportive
environments, educators can ensure that all students, regardless
of their health conditions, have equitable access to education
and opportunities to thrive in language-based academic
domains.

Funding: This work was funded and supported by the Deanship
of Scientific Research, Vice Presidency for Graduate Studies
and Scientific Research, King Faisal University, Saudi Arabia,
[Grant, KFU242110]

Data Availability: Data is available upon request.

Acknowledgments: I would like to acknowledge all the people
who facilitated this project including administrators, faculty
members for their cooperation. Special acknowledgments to the
love of my life, my wife, AlAnoud Alwasmi who facilitated a
lot of this research processes as well as to the pillar of our love
my daughter, Hiam.

Conflict of interest: The author declares no conflict of interest.

761 Afr. J. Biomed. Res. Vol. 27, No.3 (October) 2024

References

Alharthi, T., & Al Fraidan, A. (2016). Language use and lexical
attrition: Do they change over time. British Journal of English
Linguistics, 4(1), 50-63.

Alharthi, T., & Al-Hassan, A. (2016). I thought I forgot about it:
A case study in attrition of English grammar and reading
comprehension. International Journal of Linguistics, 8(4), 1-
19.

Al Fraidan, A. (2024a). Unveiling students test strategizing
through the lens of Monitor Theory: Teaching insights. Forum
for Linguistic Studies. https://doi.org/10.59400/fls.v6i2.1181
Al Fraidan, A. (2024b). Beyond the Bubble: Unveiling the
Multifaceted Landscape of Test Wiseness and Their
Operationalization Among English Language Majors. Theory

and Practice in Language Studies.
https://doi.org/10.17507/tpls.1406.14
Al Fraidan, A. (2024c). The impact of students’

misperceptions on test performance: A 3p model and self-
determination theory approach. Edelweiss Applied Science
and Technology, 8(5), 1773-1784.
https://doi.org/10.55214/25768484.v8i5.1895

Al Fraidan, A. (2024d). Interplay of language proficiency,
gender, test anxiety, and cognitive strategies: The spectrum of
guessing behaviors in multiple-choice assessments among
Saudi EFL learners. Edelweiss Applied Science and
Technology, 8(6), 1148-
1161. https://doi.org/10.55214/25768484.v8i5.1895

Al Fraidan, A. (2019) New test-taking patterns and their effect
on language test validity. Language Testing in Asia. Vol 9 (11)
pp 1-28. https://doi.org/10.1186/s40468-019-0088-5

Al Fraidan, A. (2014). Test-unwiseness: what are they? Jouranl
of Applied Sciences. Vol 14, 8.
https://doi.org/10.3923/jas.2014.828.832

Al Fraidan, A., & Al-Khalaf, K. (2012). Test-Taking Strategies
of Arab EFL Learners on Multiple Choice Tests. International
Education Studies, 5(4), 80-85.

Al Fraidan, A. & AlSalman, A. (2023). The utalisation of test-
taking strategies by high schoolers in Saudi Arabia. World
English language Journal.
https://doi.org/10.5430/wjel.v13n2p414

Alasim, K. N. (2019). Students with disabilities in Saudi Arabia:
A study of accessibility in online learning environments.
Journal of Special Education Technology, 34(1), 1-13.
https://doi.org/10.1177/0162643418779514

Alshammary, F. (2018). The impact of anemia on cognitive
functions and academic performance in children. Journal of
Pediatric ~ Hematology/Oncology, 40(5), e308-e312.
https://doi.org/10.1097/MPH.0000000000001137

Burgstahler, S. (2011). Equal access: Universal design of
instruction. DO-IT, University of Washington.
https://www.washington.edu/doit

DiFino, S. M., & Lombardino, L. J. (2004). Language learning
disabilities: The ultimate challenge to education. Learning
Disability Quarterly, 27(3), 170-184.
https://doi.org/10.2307/1593663

Fitch, R. H., & Tallal, P. (2003). Neural mechanisms of
language-based learning impairments: Insights from human
populations. Pediatrics, 111(2), e306-e313.
https://doi.org/10.1542/peds.111.2.e306

Prof. Abdullah Al Fraidan



https://doi.org/10.55214/25768484.v8i5.1895
https://doi.org/10.55214/25768484.v8i6.2217
https://doi.org/10.3923/jas.2014.828.832

Cognitive Impacts of Hematological Disorders on Language Learning: Addressing Barriers Through Targeted Interventions and

Inclusive Practices

Fitton, L., Mcllraith, A. L., & Wood, C. L. (2021). Executive
function and its implications for language learning: A review of
the literature. Cognitive  Development, 58, 101025.
https://doi.org/10.1016/j.cogdev.2021.101025

Lowry, J. M., Wise, J., & Gibb, M. (1951). Learning disabilities
in children with chronic diseases. Journal of Learning
Disabilities, 14(7), 15-22.
https://doi.org/10.1177/002221945101400707

McDonough, L., Ginsburg, K. R., & Grisso, T. (2017). Chronic
illness and educational outcomes: The impact of cognitive and
emotional factors on academic success. Journal of Adolescent
Health, 61(4), 437-442.
https://doi.org/10.1016/j.jadohealth.2017.03.021

Meuter, R. F., Lewis, P., & Segalowitz, N. (2015). Cognitive
control and second language acquisition: A study of individuals
with sickle cell disease. Language Learning, 65(3), 564-589.
https://doi.org/10.1111/lang.12123

Nelson, J. M., Lindstrom, W., & Foels, P. A. (2005). The role of
cognitive functions in second-language acquisition: Insights
from neuropsychology. Applied Psycholinguistics, 26(1), 45-67.
https://doi.org/10.1017/S0142716405050033

762 Afr. J. Biomed. Res. Vol. 27, No.3 (October) 2024

Prof. Abdullah Al Fraidan



