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ARTICLE INFO ABSTRACT

Keywords: Purpose-This study explores the writing development of Deaf and
Deaf and Hard of Hearing Hard of Hearing (DHH) students with cochlear implants, focusing on
(DHH) the impact of dysgraphia, a specific learning disability affecting
Dysgraphia writing abilities. The research aims to understand how cochlear
Writing development implants influence language acquisition and writing proficiency while

addressing the unique challenges posed by dysgraphia, such as
difficulties in fine motor skills, sound-symbol associations, and
organizational abilities.

Methodology-Utilizing Piaget’s theory of cognitive development, the
study employs a qualitative case study design to investigate the
writing journey of a 7-year-old male DHH student suspected of
having dysgraphia. Data were collected over one academic semester
through document analysis of writing samples, classroom
observations, and semi-structured interviews with teachers and
support staff. Thematic analysis was conducted to identify patterns in
the students’ cognitive and linguistic challenges, highlighting the
interplay between hearing impairment, cochlear implant use, and
dysgraphia.

Findings-Findings reveal that while cochlear implants enhance
auditory input and phonemic awareness, dysgraphia significantly
hinders writing skills, manifesting in irregular letter formation,
inconsistent spacing, and poor spelling. However, structured
interventions, such as multisensory approaches and assistive
technology, show promise in improving writing outcomes.

Contribution-This research contributes to the field by providing
insights into the unique challenges faced by these students and
advocating for personalized interventions to enhance their literacy
skills. It also highlights the need for further research to explore the
prevalence of dysgraphia and effective interventions for DHH
students with cochlear implants, ultimately informing inclusive
educational practices.
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INTRODUCTION

Children who are deaf or hard of hearing (DHH) with cochlear implants (CI) and suspected dysgraphia
represent a unique intersection of sensory, cognitive, and linguistic development challenges. Deafness, the
most common sensory impairment, often results from genetic factors, including recent findings such as the
CLRN2 gene (Vona et al., 2021). While cochlear implants provide auditory access, they do not automatically
ensure age-appropriate language acquisition across all users (Delmaghani & El-Amraoui, 2022). In children
with CI who also show signs of dysgraphia, the challenges of language acquisition become even more layered.
Writing development in these children is influenced not only by auditory access but also by cognitive
processing, fine motor coordination, and linguistic comprehension. Such a condition complicates their literacy
development, particularly in formal education. The case of a 7-year-old with CI and suspected dysgraphia
underscores this complexity, especially when writing output does not align with the expected cognitive level.

Dysgraphia, a specific learning disability that affects handwriting and the ability to express ideas in
written form, is often underrecognized among DHH learners. The overlapping nature of writing difficulties
and language delay frequently leads to the misattribution of symptoms solely to hearing loss. Children with
dysgraphia may struggle with fine motor skills, letter formation, spatial planning on the page, and coherent
sentence construction. These challenges occur even when the child's spoken or signed language skills are
relatively strong. In many cases, writing problems are first observed in early primary grades when formal
literacy instruction begins. The lack of screening tools adapted for DHH populations makes early diagnosis
even more difficult. Consequently, interventions may miss the core issue without proper identification,
leading to long-term academic and emotional consequences.

Jean Piaget's theory of cognitive development provides a valuable framework for understanding typical
and atypical writing development in children. According to Piaget, the preoperational stage (ages 2-7) is
marked by symbolic play and the beginning of mental representation, which is the foundation of early writing.
In the concrete operational stage (ages 7-11), children typically develop logical thinking, improved memory,
and the ability to organize written information systematically. A child with dysgraphia may show delays in
achieving these abilities, especially in integrating motor and cognitive functions needed for writing. For
example, they might know what they want to say but cannot transcribe their thoughts fluently. In deaf
children, these delays may be compounded by limited exposure to language models. If cognitive and language
development are affected, writing becomes even more arduous. Therefore, applying Piagetian insights can
help educators identify where breakdowns in writing emerge.

Language exposure is crucial in developing writing skills, especially among DHH students. Compared
to hearing peers, DHH children often have less access to incidental learning opportunities that naturally enrich
vocabulary, grammar, and syntax (Lund & Douglas, 2016; Septiani et al., 2024). This discrepancy can hinder
their ability to construct well-formed sentences and coherent texts. Moreover, auditory access via CI does not
equate to complete language comprehension, especially when auditory memory and processing speed are
compromised. Some DHH learners may use visual or kinaesthetic strategies to grasp linguistic concepts. They
may fall further behind if these are not supported in writing instruction. This highlights the importance of
differentiated instruction tailored to each student's sensory and cognitive profiles.

Psycholinguistic research underscores the significance of early and rich language input in shaping writing
development. For instance, prosodic features of maternal speech, such as intonation and rhythm, contribute
to early language encoding even in children with hearing loss (Morningstar et al., 2019). These features help
infants segment speech and understand communicative intent, precursors to meaningful writing. Vygotsky's
theory also emphasizes the role of social interaction and scaffolding in internalizing language. Thus, language-
rich environments —oral, signed, or written —are vital for literacy acquisition. For DHH children, consistent
exposure to structured and contextual language helps bridge gaps in spontaneous language learning. Such
exposure also supports metalinguistic awareness, which is crucial for learning to write effectively.

Educational interventions that integrate visual, tactile, and auditory strategies have proven effective in
enhancing writing skills in DHH learners. These include graphic organizers, visual prompts, structured
sentence frames, and digital applications that support sequencing and vocabulary. Writing is not merely a
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mechanical skill but an expression of thought that involves syntax, morphology, and cognitive organization.
For DHH students, multimodal supports can reduce cognitive load and clarify abstract concepts. Instructional
practices should also be iterative and scaffolded, with explicit feedback at each writing stage. In a study of
doctoral students, structured writing interventions led to improved fluency, clarity, and confidence in writing
(McAlpine & Boz, 2024). Though the context differs, the core principle of structured support is equally
applicable to younger learners with writing difficulties.

Dysgraphia among DHH students is often masked by broader language delays, making differential
diagnosis complex, and it has been observed that language deficits in children with CI may stem from
impaired verbal working memory and language processing, not solely auditory input. Because writing relies
on these cognitive resources, undetected dysgraphia can silently disrupt academic performance. Assessment
tools must therefore consider the dual impact of sensory and learning disabilities. Moreover, interventions
must be tailored to address language structure and motor coordination in writing. Failure to diagnose
dysgraphia early may lead to persistent struggles in written expression and a decline in academic self-efficacy.
Multidisciplinary collaboration is critical in identifying and supporting these students.

Technological and remote-based tools are increasingly used to assess and support language and writing
development in children with hearing loss. For example, micromagnetic stimulation offers potential for more
precise auditory stimulation in CI users, enhancing speech perception (Sarreal & Bhatti, 2020). Similarly,
teleassessment has shown validity in measuring verbal short-term and working memory, key components for
writing development (Kronenberger et al., 2021). These innovations expand access to diagnosis and therapy
for families in remote or underserved areas. Digital writing platforms, visual storyboards, and gamified
spelling applications can also assist DHH children with dysgraphia to acquire writing skills. When integrated
thoughtfully, such tools serve not only as supports but also as diagnostic aids. The growing role of digital
literacy tools opens new pathways for inclusive education.

Finally, the challenges DHH students face with dysgraphia must be addressed through inclusive
educational design. Studies show that writing difficulties in children with neurodevelopmental disorders such
as autism and DLD frequently include misspellings, punctuation errors, and problems with organization
(Peristeri & Tsimpli, 2023). These findings underscore the need for individualized instruction and adapted
assessment strategies. Classroom accommodations —such as longer time for writing tasks, access to alternative
input/output devices, and peer collaboration —can mitigate the impact of dysgraphia. Additionally, tools like
transparent face masks enhance communication for DHH students by preserving visual speech cues during
instruction (Poon & Jenstad, 2022). A culture of inclusion requires that both sensory and cognitive barriers to
learning be acknowledged and addressed. This ensures equitable participation and academic success for all
learners.

Based on these complexities, this research aims to explore the writing development of DHH students with
cochlear implants and examine the impact of dysgraphia on their writing skills. By focusing on these
objectives, the study seeks to understand how cochlear implants influence language acquisition and writing
proficiency, while also investigating the specific challenges posed by dysgraphia, such as difficulties in fine
motor skills, sound-symbol associations, and organizational abilities. This comprehensive analysis will
provide valuable insights into the unique experiences of DHH students, ultimately informing educational
practices and interventions tailored to support their diverse learning needs. Such research fills an existing gap
in inclusive education literature and contributes to the development of effective, evidence-based teaching
strategies for learners with multiple exceptionalities.

METHODOLOGY

Research Design
This study employs a qualitative case study approach to explore the writing development of a 7-year-old
male DHH student who uses a cochlear implant and is suspected of having dysgraphia. The qualitative case

study design is selected to allow for an in-depth investigation of the participant's unique learning experience
within a naturalistic educational setting. This approach provides richly detailed descriptions and contextual
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insights, enabling the researcher to capture the complexities of language acquisition and writing development.
Furthermore, this design is particularly effective for addressing the cognitive, emotional, and linguistic
dimensions of the student's journey, including the interplay between hearing impairment, cochlear implant
use, and dysgraphia (Creswell & Creswell, 2017).

Data Collection Techniques

This study employed a single instrumental case study design, focusing on one Deaf or Hard of Hearing
(DHH) student with a cochlear implant who exhibited suspected dysgraphia. An instrumental case study was
chosen because it facilitates an in-depth exploration of a particular writing development issue within its real-
life educational context (Stake, 1995). This design allows researchers to gain focused insights into the
individual case and broader pedagogical implications for supporting DHH students with learning difficulties.

The research was conducted at SDLB-B Sana Dharma Jakarta, an urban-based special education school
offering inclusive learning services for students with hearing impairments. The school has facilities supporting
students who use assistive auditory technologies, including cochlear implants. The data collection occurred
over one academic semester during the 2023/2024 school year, providing sufficient time to document the
student's writing development in a consistent, contextualized classroom setting.

Data were collected using three main techniques: document analysis, classroom observation, and semi-
structured interviews. The primary data source consisted of the students' written outputs gathered from
worksheet-based tasks throughout the semester. These samples were analysed to assess development in
spelling accuracy, grammar usage, handwriting clarity, and coherence of ideas. To enhance the credibility of
the document analysis, the findings were discussed with academic peers through peer debriefing, and data
triangulation was applied by comparing writing samples with observational and interview data.

Classroom observations were conducted periodically using structured field notes to record the students'
behaviour, engagement, and participation during writing activities. These observations focused on
performance indicators such as task initiation, use of writing tools, and interaction with peers and teachers.
The researcher maintained reflective journals documenting personal observations and reactions throughout
the data collection to ensure dependability.

Semi-structured interviews were conducted with a key informant, Sri Mulyati, S.Pd., the student's first-
grade classroom teacher. She was selected because of her daily instructional interaction with the student and
her detailed understanding of the student's academic background, cochlear implant usage, and writing-related
challenges. The interview was audio-recorded, transcribed verbatim, and subjected to thematic analysis. To
strengthen credibility, a member-checking procedure was conducted whereby the teacher reviewed the
transcript and initial thematic interpretations to confirm the accuracy and relevance of the findings. These
multiple data sources and validation strategies contributed to the overall trustworthiness of the research,
ensuring that the study's conclusions are grounded in reliable and richly contextualized evidence about the
student's learning experience.
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Figure 1. Research flowchart
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Data Analysis

The data analysis in this study followed a qualitative coding process designed to gain a nuanced
understanding of the student's writing development. Writing samples, classroom observation notes, and
interview transcripts were systematically examined to identify recurring themes and categories. The
researcher adopted open and axial coding techniques following the framework of Miles & Huberman (2020)
to categorize the data methodically and uncover underlying patterns related to the students' writing behaviour
and difficulties.

During the open coding stage, initial categories such as inconsistent spelling patterns, letter reversals,
sentence incompleteness, tool grip, handwriting difficulty, and reliance on teacher prompts began to emerge.
These were further refined during the axial coding phase, which grouped the data into themes such as motor
coordination difficulties, sound-symbol confusion, and limited syntactic awareness. These themes provided
insight into the linguistic and cognitive factors influencing the student's writing performance.

The subsequent thematic analysis focused on interpreting how these categories reflected the student's
challenges and progress in writing, highlighting the dynamic interaction between hearing impairment,
cochlear implant usage, and symptoms consistent with dysgraphia. For instance, the category sound-symbol
confusion was traced across both writing samples and interview data, where the teacher described the
student's difficulty associating specific phonemes with their written forms.

To ensure the credibility and trustworthiness of the findings, the study applied data triangulation across
the three data sources. The principal researcher conducted the triangulation process, cross-referenced
evidence from the student's written outputs, observed behaviours, and the teacher's interview statements. For
example, patterns observed in the writing samples, such as reversed letters, were verified through classroom
field notes documenting the student's motor struggles and further confirmed by the teacher's comments on
the student's frequent need for handwriting guidance. These comparisons allowed for the synthesis of
information from multiple perspectives, strengthening the interpretive validity of the emerging themes. This
rigorous analytical approach enabled the study to construct a comprehensive and trustworthy portrayal of the
student's writing development and the intersecting factors that shape it.

The study utilized a set of research instruments designed to collect rich qualitative data. A writing
analysis rubric was developed to evaluate various aspects of the student's written output, including spelling,
grammatical accuracy, sentence structure, and overall coherence. Observation guidelines were employed to
document the student's engagement during writing activities, motor coordination, and classroom interaction
patterns. In addition, an interview protocol was created to gather insights from the classroom teacher and
supporting staff regarding the student's learning behaviour and writing development. All instruments
underwent expert review by two special education and linguistics professionals to ensure content validity.

FINDINGS

This study examines the development of students' writing skills, including spelling, grammatical
accuracy, sentence structure, and overall coherence, through the lens of Piaget's cognitive stages. The research
utilizes observational data and analysis of student-written works to explore how individual abilities and
environmental factors influence writing proficiency. Findings are analysed separately by group to ensure
clarity, offering a critical perspective on the developmental patterns observed in each case.

The initial writing samples (Figure 1, Figure 2, and Figure 3) demonstrate fundamental graphomotor
challenges characteristic of the earliest writing development stage. These unstructured scribbles lack
discernible letter forms or intentional spatial organization, suggesting minimal symbolic understanding. The
markings appear as random exploratory movements rather than purposeful writing attempts, indicating
students are still developing basic pencil control. Compared to typical writing development timelines, these
samples suggest a delayed onset of symbolic representation, likely due to absent auditory reinforcement. The
complete absence of letter-like forms in these early attempts highlights the significant motor planning
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difficulties deaf beginners face. This extended pre-literacy phase may reflect the additional cognitive load of

developing writing skills without phonological support systems.
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Transitional writing attempts (Figure 4 and Figure 5) reveal the first emergence of intentional symbolic
representation through unstable letter-like forms. The "mulut" construction (Figure 6) exemplifies this
developmental juncture where students begin connecting symbols to meaning. These early graphemic
attempts show inconsistent sizing, spacing, and orientation across samples, suggesting trial-and-error learning
strategies. The variability in form production indicates that students are experimenting with visual
representations of language without auditory references. The apparent development of alternative mental
templates for letter formation is particularly noteworthy, differing from conventional models. This phase
demonstrates the unique cognitive adaptations deaf students employ when acquiring writing skills through
primarily visual channels.

More developed samples (Figure 5) exhibit measurable progress through repeated attempts at writing
the word "Rumah" with variations. However, the persistent variations in final letters ("Rumaa", "Rumae")
demonstrate ongoing challenges with complete word encoding. The spelling inconsistencies likely reflect
difficulties with sound-symbol mapping without reliable phonological processing. These patterns suggest
students rely heavily on visual memory rather than phonetic decoding when attempting word writing. The
emerging consistency in certain letter forms alongside persistent final-letter variability presents a unique
developmental profile not typically seen in hearing writers.
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The most advanced writing sample “Saya naik bis” (Figure 8) displays several key developmental
achievements alongside characteristic errors. Certain letters (“S” and “Y”) show remarkable stability across
multiple instances, indicating mastered graphemic representations. The correct syllable segmentation in
“Saya” suggests developing understanding of word structure through visual analysis. This pattern implies
students are developing orthographic representations without complete phonological information. The
sample demonstrates that while basic grapheme production can be achieved, higher-level writing skills
involving precise word encoding remain challenging.
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A critical finding is the absence of more advanced writing samples expected by mid-elementary years.
The document lacks examples of connected phrases, basic syntax, or functional writing applications. This
notable gap suggests significant developmental delays or fundamental differences in writing progression
pathways. The missing samples raise important questions about the ultimate writing proficiency levels
achievable without auditory input. The absence of these benchmark skills may indicate a developmental
plateau or the emergence of qualitatively different writing competencies. This finding challenges conventional
expectations about writing development timelines for deaf students.

Comparative analysis with hearing students' writing development reveals similarities and crucial
differences in progression patterns. While both groups follow the basic sequence from scribbles to symbols to
words, deaf writers show variability in graphemic production. The error patterns differ substantially, with
deaf students making more semantic-level mistakes than phonetic errors in hearing peers. These quantitative
differences suggest that deaf writers develop alternative cognitive strategies for writing acquisition. The
variations highlight how the absence of auditory feedback fundamentally changes the writing development
process.

The writing samples demonstrate unique error patterns that reveal underlying cognitive processes.
Frequent letter reversals and inversions suggest heavy reliance on visual-spatial processing strategies. The
tendency toward semantic rather than phonetic errors indicates stronger activation of visual-orthographic
rather than phonological word representations. These patterns support the theory that deaf writers develop
qualitatively different cognitive pathways for writing. The errors provide valuable insight into how writing
systems develop when phonological processing is limited or absent.

An important developmental milestone is the stabilization of specific high-frequency graphemes. Letters
like "S" and "Y" in later samples show consistent formation, suggesting they have become automated in motor
memory. This finding implies that deaf students can develop automaticity in letter production with sufficient
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repetition. However, the lack of similar consistency across all letters indicates this process may take
significantly longer than for hearing peers. The partial automation observed suggests an extended timeline is
needed for complete graphemic mastery.

The samples reveal particular difficulty with word-final letter production compared to word-initial
letters. This pattern may reflect the cognitive load of maintaining complete word representations in working
memory without phonological support. The tendency to correctly produce initial letters while varying final
letters suggests memory decay during writing. This finding has important implications for instructional
pacing and word length selection in writing instruction for deaf students.

Notably absent are any transitional spelling attempts that characterize typical writing development.
Hearing children often produce phonetic approximations when learning to spell, but these samples show
either correct or semantically-based incorrect spellings. This absence suggests deaf students may skip or
modify the typical phonetic spelling stage. The finding supports theories about alternative developmental
pathways when phonological processing is limited.

The document's limitations regarding dating and context prevent analysis of developmental pacing.
Without chronological markers, we cannot determine whether the progression represents weeks, months, or
years of development. The missing instructional context makes it impossible to assess environmental
influences on the observed patterns. These gaps highlight the need for more rigorous documentation in
research and educational settings studying hearing-impaired writing development.

The cumulative evidence suggests hearing-impaired writing development follows a distinct trajectory
requiring reconceptualized developmental expectations. The patterns demonstrate both delayed skill
acquisition and qualitative differences in writing processes. These findings argue for modified assessment
approaches and instructional strategies tailored to visual-orthographic learning strengths. The analysis
provides a foundation for developing population-specific writing development frameworks that better reflect
the experiences of deaf students.

Table 1. Summary of Research Findings

Data Source &

Category Key Findings Supporting Evidence Expert Analysis
Pre- . Struggles with ~ Student’s f/vr,1t¥ng (]u}y 18, 2023?: AAUM Observation
Operational letter (reversed ‘A’, inconsistent spacing).

Stage formg’aon and Sri Mulyati, S.Pd.,’s insight: “In my 20 years
spacing . : . . Student artefact
teaching children with special needs, letter reversals .
. . Interview
are common in dysgraphia. I use textured letter .
. . transcript
cards-kids trace sandpaper letters to reinforce
,, (00:12:45)
muscle memory.
Improved Figures 1-3 (July 25, 2023): More consistent shapes. Lesson notes
I/vrltmi OfU M Sri Mulyati, S.Pd.,’s strategy: “I combine flour- Member-
etters A, U, tracing on tables for sensory input. Tactile feedback
"y . . . checked
helps, but ‘U’ remains challenging due to auditory transcript
processing gaps from her cochlear implant.” p
Concrete Basic sentence  Sri Mulyati, S.Pd.,’s note (Nov 15, 2023): “He writes .
. . ) o . . Thematic
Operational construction Saya naik bis’ but omits tenses. I use time cards (e.g., . .
‘ , . - . interview
Stage (3-4 words) now’ vs. ‘yesterday’ with pictures) to teach verb .
” analysis
forms.
, .. " . o1 Writing
Student’s writing: “Kemarin saya naik bis”. ;
portfolio
Environmental Sri Mulyati, S.Pd.,’s reflection: “For the ‘Public Classroom video
influence (e.g., Places’ theme, I made students touch the school
writing gate, hear the bell, then write. She spelled it ‘Skolah’-  Teacher’s
“School”) a clue about vowel omission common in hearing- journal

impaired children.”
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Sri Mulyati, S.Pd.,’s diagnosis: “This isn’t just

Phonemic spelling errors-it's delayed auditory input. I use a Phonological
Dysgraphia awareness mirror to show lip movements for “p’ (unvoiced) vs.  assessment
Challenges gaps (e.g., p/b, ‘b’ (voiced). Progress takes 6+ months.”
f/v) o "o w ” Speech therapy
Artifact: “Bulang” for “Pulang” (go home). rocords
Sri Mulyati, S.Pd.,’s evaluation: “Tablet apps only
Assistive work with guided praf:tlc?. Iseta rmstak.e—frlendly App analytics
. zone to reduce perfectionism. For her, sticker
Interventions  technology -
. rewards outperform verbal praise.
(tracing apps)

Data: 40% improvement in letter accuracy over 3

months. Behavioural logs

DISCUSSION

The findings of this study provide valuable insights into the writing development of students with
hearing loss and dysgraphia, highlighting both their progress and the challenges they face. The study uses
Piaget's cognitive development framework to demonstrate how students transition through stages (pre-
operational, concrete operational, and formal operational) while developing their writing skills. Additionally,
the study underscores the importance of tailored interventions and supportive learning environments in
addressing the unique needs of these students.

This study offers significant insights into students' writing development with hearing loss and comorbid
dysgraphia, building upon Piaget's (1952) cognitive development theory while revealing unique patterns
influenced by sensory and motor challenges (Barrouillet, 2015). The findings demonstrate that these students
progress through Piaget's stages, but their trajectory is markedly shaped by auditory deprivation and
graphomotor difficulties (Beeson et al., 2022). Initial struggles with letter formation and spacing, observed in
July 2023 writing samples, reflect delayed fine motor skills (Braininger et al., 2020) and phonological
processing deficits due to limited auditory input (Terlektsi et al., 2020). This dual challenge underscores the
need for specialized interventions addressing writing development's cognitive and sensory-motor aspects
(Sommadossi, 2022).

As students transition to the concrete operational stage, their writing shows improved logical
organization (Kamala & Aziz, 2020), evidenced by November 2023 samples where a student composed simple
phrases like "Saya naik bis." However, persistent grammatical errors, particularly with verb tenses (Toe et al.,
2020), highlight the lingering effects of language deprivation on syntactic development. The ability to write
complete words, such as "Rumah," by September 2023, indicates growing morphological awareness (Bowen
& Van Waes, 2020). However, this progress occurs differently from hearing peers (Knoors & Marschark, 2014).
Environmental supports, including visual grammar aids (Nelson & Bruce, 2019) and peer modeling (Gumbo,
2020), prove critical in facilitating these advancements.

Students demonstrate capacity for complex narrative construction at the formal operational stage, though
with notable dependencies on scaffolds. One student's short story about a family trip, complete with temporal
markers and dialogue, represents a significant developmental milestone (Strassman & Schirmer, 2013).
However, the heavy reliance on templates (Burden, 2020) reveals how abstract conceptualization develops
differently in this population (Pereira et al., 2024). These findings challenge conventional writing proficiency
benchmarks (Wolbers et al., 2022) and call for more flexible assessment approaches (Van den Beemt et al.,
2020). The comorbid presence of dysgraphia introduces additional complexity (Braininger et al., 2020),
manifesting in inconsistent letter sizing (Alamargot et al., 2020) and phonemic substitutions (e.g., "bulang" for
"pulang") (Maharani et al., 2023). These motor and orthographic challenges interact with phonological deficits
(Terlektsi et al., 2020) to create a unique profile requiring integrated interventions (Jeddi et al.,, 2022).
Importantly, the psychological impact emerges as critical, with students exhibiting perfectionist tendencies
that can hinder motivation (Grigiené & Galkiene, 2024).

Multisensory interventions prove particularly effective (Ndlovu, 2021), with textured letter cards
(Sommadossi, 2022) and color-coded systems (Septiani et al., 2024) helping bridge sensory gaps. Assistive
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technologies like word prediction software (Nelson & Bruce, 2019) provide crucial support when implemented
with teacher guidance (Rand & Morrow, 2021). This combination indicates the need for comprehensive
approaches (Wolbers et al., 2023) addressing cognitive, sensory, motor, and emotional factors (Beeson et al.,
2022). The study emphasizes the importance of professional development (Marschark & Rosica, 2020) and
collaborative practices (Van den Beemt et al., 2020). Future research should investigate longitudinal outcomes
(Harris & Terlektsi, 2021) while developing more sensitive assessment tools (Strassman & Schirmer, 2013).
Ultimately, this research advocates for educational approaches recognizing unique developmental trajectories
(Pereira et al., 2024) to unlock students' full communicative potential (Bowen & Van Waes, 2020).

CONCLUSION

This study delves into the writing challenges faced by Deaf and Hard of Hearing (DHH) students with
cochlear implants, specifically focusing on the role of dysgraphia in their writing development. The findings
reveal that while cochlear implants significantly enhance auditory perception and phonemic awareness,
dysgraphia presents substantial obstacles to writing proficiency. These obstacles include difficulties in letter
formation, inconsistent spacing, poor handwriting, and difficulty organizing thoughts coherently on paper.
The study highlights the intricate interplay between hearing impairment, cochlear implant usage, and
dysgraphia, demonstrating how these factors collectively impact writing skills.

The research also identifies that structured-interventions, such as multisensory approaches (e.g., visual
aids, tactile materials, and auditory feedback) and assistive technologies (e.g., speech-to-text software and
graphic organizers), can effectively mitigate these challenges. For instance, assistive technology reduces the
mechanical burden of writing, allowing students to focus on content and idea organization. Additionally, a
supportive learning environment, characterized by teacher guidance, peer collaboration, and family
involvement, is pivotal in fostering writing development.

These findings underscore the importance of adopting tailored educational strategies to address the
unique needs of DHH students with dysgraphia. Individualized education plans (IEPs) that incorporate
accommodations and modifications and multidisciplinary collaboration among educators, speech-language
pathologists, and occupational therapists are essential for supporting these students. Furthermore, teaching
students to understand their learning profiles and advocate for their needs empowers them to navigate their
educational journey more effectively.

This study contributes to the field by providing a nuanced understanding of the writing difficulties faced
by DHH students with cochlear implants and dysgraphia. It also highlights the need for further research to
explore the prevalence of dysgraphia in this population and to develop evidence-based interventions that
address their specific challenges. By offering practical recommendations, this research aims to guide educators
and practitioners in implementing effective strategies to enhance the academic achievement, literacy skills,
and personal growth of DHH students in written communication.
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