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This article is dedicated to analyzing the learning styles, strategies, and ways of
overcoming challenges in foreign language acquisition by D/deaf and hard-of-
hearing students (DHH students). The ability of individuals with hearing impairments
to acquire a foreign language effectively depends on various factors, such as
the degree of hearing loss, the age at which language learning begins, and the
availability of educational and environmental support. In research on this category
of students, understanding specific learning styles and strategies that aid in the
process of acquiring a new language is crucial. The article discusses diverse learning
styles and strategies, as well as approaches to overcome difficulties preferred by
D/deaf and hard-of-hearing individuals during foreign language learning. The
quantitative study also examines educational strategies that support the development
of language competencies in this group, including multimedia techniques, imagery,
and visualizations that enhance and facilitate reading comprehension. The study
aimed to identify dominant teaching styles and learning strategies for English
among 55 DHH students from grades VIl and VIl in selected primary schools. These
schools follow the Core Curriculum for General Education, adapted for students
with hearing impairments. A quantitative questionnaire was used, comprising three
thematic sections on reading comprehension and learning difficulties. Participants
answered closed questions using a three-point scale: | never do, sometimes do,
always do. The key research questions explored: (1) The reading strategies DHH
students use for comprehension; (2) Differences in strategy application based on
gender, hearing loss degree, communication method, and onset time of hearing
loss, (3) General difficulties DHH students face in learning foreign languages. The
findings of a questionnaire were subjected to statistical analysis and indicate that
appropriate adaptation of teaching methods and consideration of the individual
preferences of deaf students can significantly improve their success in foreign
language learning and their motivation to study.

KEYWORDS

learning styles, educational strategies, reading comprehension, foreign language
learning, students with hearing impairments

1 Introduction

Learning a foreign language is a complex process that requires engaging various cognitive
and sensory resources. For D/deaf and hard-of-hearing students, who experience varying
degrees of hearing loss, this process becomes even more challenging, as the lack of full auditory
perception hinders the acquisition of fundamental language elements such as pronunciation,
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intonation, and speech rhythm. Therefore, foreign language learning
for D/deaf and hard-of-hearing students requires applying specific
learning styles and teaching strategies that account for the limitations
caused by hearing loss while leveraging their strengths, such as visual
memory and analytical skills (Dtuzniewska, 2016; Kaminski, 2021;
Karpinska-Szaj, 2024).

In the last decade, we have witnessed an extremely intensive
transformation for people with hearing impairments. These include
specialist diagnostics, rehabilitation, and education, but also technical
and technological support. All these developments are increasing the
auditory and linguistic functioning of this group of people. The
conditions for social inclusion are also improving, meaning that it is
possible to ensure full participation in social life, work, education, and
culture. To be more specific, the USAs comprehensive support for
Deaf and hard-of-hearing students is offered through individualized
education programs (IEPs) and services mandated by the Individuals
with Disabilities Education Act (IDEA). These provisions ensure
access to necessary accommodations and services, promoting
inclusive education. Additionally, Canada upholds the UN Convention
on the Rights of Persons with Disabilities, advocating for education in
sign language. The Canadian Association of the Deaf emphasizes the
importance of primary communication methods before introducing
additional languages, supporting tailored educational approaches for
Deaf students.

As Krakowiak (2017) believes, being open to communicating with
people with disabilities requires the able-bodied to know about the
possibilities of communicating with them and to have a good
understanding of how important it is for every person to communicate
with others. Lack of communication may result in a blockage of the
child’s psychological development and becomes a secondary cause of
a worsening of the disability, regardless of the root causes that led to
the communication difficulties and the symptoms of these difficulties.
This is why it is so important for non-disabled people not only to open
up to the needs of people with disabilities but also to take concrete
action to break down communication barriers. This does not only
support the development of people with disabilities but also builds a
more inclusive and empathetic society.

The literature (Dluzniewska, 2016; Domagata-Zysk, 2016;
Krakowiak, 2017; Karpiniska-Szaj, 2024) on language learning by
DHH individuals highlights that these students can achieve significant
success in acquiring foreign languages, provided they receive
appropriate support and teaching methods tailored to their individual
needs. There are numerous strategies and learning styles that can
facilitate this process. This article discusses the diverse learning styles
preferred by D/deaf and hard-of-hearing students in the context of
foreign language acquisition. It also examines teaching strategies that
support the development of language competencies in this group
of students.

2 Learning styles and strategies in
foreign language acquisition —
theoretical foundations

2.1 Language learning strategies

Research on language learning by deaf and hard-of-hearing
people, both in Poland and internationally, focuses mainly on
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analyzing the difficulties and evaluating the effectiveness of teaching
methods aimed at developing communicative competence, primarily
in written, but also in spoken communication (cf. Kaminski, 2021).
Contemporary research shows that with appropriate preparation and
support, it is possible to achieve satisfactory results in language
teaching for deaf and hard-of-hearing learners in all language skills,
including speaking skills (Domagala-Zysk and Podlewska, 2012;
Karpinska-Szaj, 2024). Domagala-Zysk (2013) states that learning
styles in the context of Deaf and Hard of Hearing (DHH) students
refer to the diverse ways in which individuals absorb, process, and
retain information. These learning styles can be influenced by factors
such as language modality (spoken language, sign language,
lip-reading), the level of hearing loss, and the use of assistive
technologies like hearing aids or cochlear implants. However, it is true
that defining these styles in a more explicit manner could enhance the
clarity and consistency of the findings, making them more accessible
for educators looking to apply these strategies.

Oxford (1992/1993, p. 18) defines learning strategies as ‘specific
actions, behaviors, steps or techniques that learners use to improve
their skills in the language they are learning. These strategies may
facilitate the internalization of language, the retention of acquired
knowledge, the recall of messages, or the use of newly learned
knowledge. Learning strategies are tools through which the learner is
internally committed to developing their own language skills.

The researcher classifies language learning strategies into direct
ones, which are involved in conscious mental processes, and indirect
ones, which are not used consciously but are important in the foreign
language acquisition process among the direct categories.

Oxford (1990, p.37, p.137) highlights memory strategies that
facilitate effective memorization of learned material, for example, by
grouping similar objects or visualizations. She also lists cognitive
strategies, such as summarizing and deductive reasoning, that enable
understanding and use of language and help sustain interaction with
others. She refers to compensatory strategies, like guessing or
substituting synonyms, which help learners maintain communication
when they encounter gaps in their knowledge.

A slightly different typology of strategies is distinguished by
Marton and Saljo (after Aharony, 2006), dividing them into deep
(mature) and surface (immature) strategies.

1. Students who use deep strategies are characterized by their
ability to relate to newly learned information to previously held
information, their need to learn about a given reality from
different points of view, and their desire to connect the
knowledge they learn to their applications in everyday life and
personal experiences.

Biggs (1993) believes that students who use metacognitive
strategies are innovative in their search for solutions and plan their
next learning steps, are personally involved in the learning process,
and are characterized by high levels of motivation.

2. Students using superficial strategies try to take the shortest
route to reach their goal, do not ask questions that would help
them to deepen their knowledge, and learn by heart even
though they do not understand it. They focus primarily on
avoiding failure, but the strategies they use are also effective
learning tools (Domagala-Zysk, 2016).
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The conscious use of learning strategies increases the effectiveness
of the process. Thanks to them, a person assimilates more information,
has structured knowledge, has a better understanding of themselves and
the surrounding reality, and has the opportunity to learn more about the
world. Strategies bring the satisfaction of success. Although they do not
eliminate the need for effort, they develop a sense of agency and give
meaning to the actions undertaken (Czerniawska, 1994; Szymczak, 2012).

Learning style, on the other hand, is the adopted way of behaving
in learning situations. It can also be seen as a preference ‘to use specific
strategies, regardless of the demands of particular tasks’ (Czerniawska
and Jagodzinska, 2007, p. 228). Knowledge of one’s learning style
makes it possible to create conditions conducive to the achievement
of intended goals. Therefore, it can be concluded that such knowledge
is crucial for both the learner and the person who supports them.
Learning styles are flexible and continuously adapt over time rather
than being fixed or pre-established. This means that both the learner
and their carers can actively shape learning situations that support the
development of such a style, allowing for conscious, purposeful and
structured participation in the learning process.

As Pifatowska (2008) writes, an important task for the teacher is
not so much to discover the student’s learning style, whether through
direct observation or by means of special tests, but to introduce a
variety of activities that engage as many learning styles as possible.

2.2 Strategies for dealing with language
difficulties

Kolodziejczyk (2021) identifies the coping mechanisms used by
individuals with hearing impairments to overcome challenges in
general language skills. She classifies these strategies based on their
underlying triggers, grouping them into three categories: logico-
linguistic, psychosocial, and rehabilitative-educational. Logical-
linguistic strategies are those that are related to the students’ linguistic
skills and are motivated by the same linguistic activities that also
accompany the speech development of hearing children, hence they
can be observed in all children who are at a similar stage of speech
development, although in the case of hearing children at a much
younger age and at an earlier stage of cognitive and social development.
Logical-linguistic strategies may include:

- echolalia (repetitions) with a phatic and educational function;
code-switching with natural gestures, mimicry, and pantomime
as well as pointing to people, things, phenomena, and the use of
graphics; substituting a form with an easier one; redundancy;
linguistic analogy; logical analogies.

Psychosocial strategies result from the child’s individual
personality traits and from certain social attitudes developed in the
child’s educational environment. These can include:

- silence; all forms of avoidance, with the exception of silence;
echolalia as avoidance; all types of emotional contact
establishment and maintenance.

Rehabilitative-educational strategies are related to the way the

student is educated, and to the choice and use of different methods of
communication. Such strategies may include:
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- mechanical echolalia; code-switching to sign language,
dactylography, speech with phonogests; some types of code
duplication; copies and borrowings from sign language.

Strategies can be divided into universal and individual strategies,
taking into account the universality of their use. Most logico-linguistic
strategies are universal, while psychosocial and rehabilitative-
educational strategies are closely related to the individual
characteristics of the childs personality, specific educational
environment and educational process, which gives them an
individual character.

Considering the way in which language acquisition takes place
and the conditions under which this process occurs in the case of
children with hearing impairments, it is also worth dividing the
strategies into developmental ones, observed in all children, typical of
the natural process of language acquisition, and glottodidactic ones
(Kolodziejezyk, 2021), resulting from insufficient language skills and
experience, often observed at different stages of foreign language
learning, i.e., typical of foreign language teaching in the didactic
As  Kolodziejezyk  (2021)  states,

process. glottodidactic

strategies include:

- all types of avoidance; mechanical echolalia and echolalia as
avoidance; code-switching to other conventional systems, but
also intensive use of natural gestures and facial expressions; some
forms of substitution with easier forms: use of root forms of
words, keywords, hyperonyms, close and related words, use of
paraphrase and other parts of speech; all strategies from the
redundancy category, taking into account the severity of these
phenomena; borrowing and copies from a foreign language.

This division makes it possible to highlight the fact that the
process of language mastery of the profoundly deaf child is an
intermediate phenomenon between natural language acquisition and
artificial language learning, since it presents features of, and uses
strategies typical of, both the one and the other phenomenon. Such
behaviour testifies to the fact that deaf children in the process of
rehabilitation and education with some language education methods
can acquire lexical units themselves, but have very limited access to
grammatical information, contained in our language in the inflectional
endings of words. This happens when the rehabilitation method is
inappropriately matched to the child’s perceptual abilities.

2.3 Strategies for teaching and learning
reading comprehension

Based on the findings of scholars (Krakowiak, 2012; Domagata-
Zysk, 2013; Dluzniewska, 2021), hearing impairment is not directly
related to cognitive impairment. Deaf and hard-of-hearing people are
characterized by varying levels of intelligence and knowledge, just like
hearing people. This can be both high and below average, especially
when other disorders co-occur. However, hearing impairment means
having to overcome barriers to learn about the world, which deaf and
hard-of-hearing people do with varying degrees of success. This is
important in the process of learning and acquiring a foreign language,
as difficulties in understanding texts can result both from a lack of
general knowledge and from insufficient knowledge of the vocabulary
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and grammar of the foreign language. Krakowiak (2012), Domagata-
Zy$k (2013), and Dluzniewska (2021) state that it is necessary to apply
specific strategies for learning and teaching reading comprehension.
In this process, it is worthwhile to use commonly used methods when
working with deaf and hard-of-hearing students, but they should
be supplemented with strategies that are typical of glottodidactics. The
ability to read is directly related to how deaf people cope with language
difficulties. The following strategies can be distinguished: keywords,
prior activation of general knowledge, the ‘reading bath’ strategy, and
the strategy of reading texts about the life of deaf and hard-of-hearing
people.! According to Domagata-Zysk (2013, p. 257-262), the keyword
strategy is to focus the learning and teaching process on preparing
deaf people to receive the text, through exercises that test their
comprehension of the language being taught. The development of
keywords in the text allows for a full understanding of the content of
the text.

Prior activation of general knowledge consists in the fact that it is
necessary to activate or supplement the learner’s general knowledge
before working with the text. This can be, for example, a short
conversation in the national language or the preparation of materials
on the topic (in the national language). In this strategy, it is important
to encourage activity and responsibility for one’s own education. It is
worth suggesting ways to seek information.

The “reading bath” strategy involves frequent and intensive
reading of various texts, not only those in foreign language textbooks.
This strategy serves to consolidate vocabulary that can appear in
different contexts. The texts do not have to be analyzed, it is just a
matter of contact with the written word. There may be some difficulty
in convincing deaf people to read spontaneously, unforced.

Reading texts about the lives of deaf and hard of hearing people is
a strategy that can result in increased motivation to read, but also
positively affect self-esteem through identification with similar people,
especially those who have been successful in life. These can be blogs
or newspaper articles, texts on athletes participating in the Olympics
for the hearing impaired are numerous.

As Dluzniewska (2016) claims previous research on the reading
process in deaf and hard-of-hearing people indicates that the most
serious obstacle to reading comprehension is the syntactic level.
Mastery of the syntactic principles of the language is therefore crucial.
In this context, it is worth returning to the basics, namely the
phonological and morphological levels. In the case of inflectional
languages such as Polish, the recognition of words and the
determination of their syntactic function is based on the analysis of
the main lexical morpheme and the word-forming and inflectional
morphemes. Grasping the grammatical-logical structure of a sentence
requires recognizing that its meaning can shift based on word order
or alterations in word meanings, such as through prefixes and
suffixes (459).

Researchers (Krakowiak, 1995, 2012; Dtuzniewska, 2016, 2021;
Miller, 2004, 2005) in the field of reading in deaf people unanimously
emphasize that mastery of reading comprehension poses a particularly
difficult challenge for this group. Although there is ongoing focus on

1 The reader will find a full description of the strategies in the publication:
E. Domagata-Zysk, Multilingual. Deaf and hard-of-hearing students in the

process of learning and teaching foreign languages. Lublin, KUL 2013.
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the importance of developing this skill in the education system, efforts
to create effective strategies so far have not yielded satisfactory results.
The issue may lie in the excessive focus on the debate over selecting
the primary communication system for the linguistic and cultural
minority of deaf individuals, which distracts from the main concern—
restricted access to spoken language. It is this lack that is a significant
barrier to fully realizing the intellectual potential of many deaf people.

Linguistic competence plays a key role in reading, as it is what
makes it possible to understand and interpret a text. Linguistic
competence includes knowledge of vocabulary, grammar, and syntax,
as well as the ability to recognize and interpret the meanings of words
in different contexts. Without an adequate level of this competence,
readers may encounter difficulties in reading the author’s intentions,
understanding deeper content, or making inferences based on the
information they have read. Linguistic competence also influences the
ability to analyze a text, detect its structure, and distinguish important
from less important information. Individuals with developed linguistic
competence are able to process information fluently, which allows
them not only to understand the text but also to critically evaluate it
and apply the knowledge they have acquired. Moreover, linguistic
competence is crucial for the development of reading comprehension
skills at different levels, from simple narrative texts to complex,
specialized material. Therefore, its development, especially in early
childhood education, is the foundation for effective reading and
subsequent learning.

3 Comparative case studies from
different educational systems: the
experiences of DHH students across
various cultural contexts

To capture the diversity of D/deaf and hard-of-hearing (DHH)
learners’ experiences across various cultural contexts, a broader range
of comparative case studies could include the following:

A comparison between Deaf education in the United States and
Finland highlights distinct educational frameworks. In the U.S., DHH
students benefit from diverse approaches, such as mainstream
schooling with sign language interpreters and specialized schools
using American Sign Language (ASL). The Individuals with
Disabilities Education Act (IDEA) ensures DHH students receive
tailored support and accommodations (Traxler, 2000). In contrast,
Finland emphasizes inclusivity, offering bilingual education in Finnish
Sign Language and written Finnish, and prioritizing the integration of
DHH students into mainstream classrooms alongside individualized
support (Miki and Vuorinen, 2021).

The educational experiences of DHH students in Japan and
Sweden also differ significantly. In Japan, students often attend
specialized schools that focus on oral communication and lip-reading,
though there is a growing acceptance of sign language (Muto and
Hara, 2018). Sweden, on the other hand, provides a bilingual
educational model, with Swedish Sign Language and Swedish as the
mediums of instruction, and DHH students are integrated into regular
schools with necessary accommodations, such as sign language
interpreters and assistive technology (Ronnberg and Josefsson, 2019).

In the United Kingdom and New Zealand, both countries have
diverse provisions for DHH learners. In the UK, DHH students can
attend residential schools or mainstream schools with support
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services, with a focus on British Sign Language (BSL) and inclusion in
mainstream classrooms (Gaskell and Seymour, 2018). New Zealand
follows a bilingual-bicultural approach, offering education in both
New Zealand Sign Language (NZSL) and English, ensuring inclusion
through either specialized schools or integrated mainstream
classrooms (Knoors and Marschark, 2014).

Australia and Germany demonstrate contrasting approaches to
educating DHH students. Australia has a mixed system that includes
specialized institutions and mainstream schools offering access to
Auslan (Australian Sign Language). The National Disability Insurance
Scheme (NDIS) provides tailored support services (Monk and Sims,
2020). Germany, traditionally home to specialized schools using
German Sign Language (DGS), is increasingly adopting more
inclusive practices, integrating DHH students into mainstream
classrooms with adaptations like sign language interpreters and
speech-to-text services (Miiller and Liitke, 2015).

In South Africa and Brazil, the educational provision for DHH
students varies considerably. In South Africa, many DHH students
attend specialized schools, with limited access to resources in rural
areas. South African Sign Language (SASL) is integrated into the
curriculum, although challenges remain (Polack, 2015). Brazil,
focusing on bilingual education, emphasizes both Brazilian Sign
Language (LIBRAS) and written Portuguese, but continues to face
challenges in resource allocation and teacher training (Sanches and
Lima, 2017).

Lastly, Canada and Norway offer differing models for DHH
education. In Canada, DHH students have a range of educational
options, including specialized schools and mainstream institutions
with sign language interpreters, though the emphasis on bilingual
education varies by province (Knoors and Marschark, 2014). Norway
integrates DHH students into mainstream schools with support
services, recognizing Norwegian Sign Language (NSL) as an official
language, and offering education in both NSL and Norwegian,
depending on individual needs (Tveit and Schreiber, 2018).

These comparative case studies illustrate how different cultural,
educational, and legal frameworks impact the experiences of DHH
learners. They underscore the successes and challenges of various
educational approaches and show how different systems adapt their
teaching methods, resources, and curricula to better meet the needs
of DHH students.

4 Methodology—research aim,
participants, and teaching context

The primary aim of the study was to determine which teaching
styles and strategies for learning English to DHH students are
dominant. The teaching styles and strategies were examined in relation
to reading comprehension (1) and learning difficulties (2). The
quantitative research tool was a questionnaire consisting of three
thematic blocks covering the above-mentioned language skills. In each
block, the participants were asked to answer closed questions,
selecting one of the following options: *I never do **I sometimes do
***T always do.

The main research questions were:

1. What types of reading strategies do DDH students apply in
developing reading comprehension?
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2. What are the differences in reading strategies applications
regarding the four variables, that is gender, degree of hearing
loss, method of communication with the environment, and
time of onset of hearing loss?

3. What kind of general difficulties do DHH students encounter
in the process of acquiring foreign languages?

Fifteen primary schools that serve D/deaf and hard-of-hearing
students were randomly chosen and invited to participate in the study.
Responses with agreement to participate were received from ten schools
located in Lublin, Greater Poland, and Masovian Voivodeships, and a
snowball sampling method was employed to gather the expected results.
The participants were 55 students from grades VII and VIII of a primary
school, including 32 girls and 23 boys, who as part of the school’s offerings
follow a curriculum in line with the Core Curriculum for General.

Regarding the gender categorization, respondents were provided with
the option to select “other” allowing for flexibility in gender identification.
However, since no participants selected this option, it was not included in
the analysis. It is important to explicitly mention this aspect in the study
to enhance clarity and inclusivity. Education in primary schools adapted
to the needs and abilities of students with hearing impairments. English
language lessons are conducted using methods tailored to the needs and
capabilities of DHH children, with students systematically working on
speech development, vocabulary enrichment, and articulation
improvement. Classes are conducted with adjustments to the
communication methods according to the student’s needs.

There are various educational challenges for DHH students in
Poland. Firstly, the number of specialized schools is limited. In
Poland, there are relatively few schools specifically designed for
DHH students. These specialized schools are often located in larger
cities, making access difficult for children from rural areas or small
towns. While efforts have been made to integrate DHH students
into mainstream schools, many schools lack adequate resources,
such as trained teachers, interpreters, and assistive technology. As
aresult, many DHH students face significant barriers in mainstream
education. Secondly, there are some communication barriers
mostly represented by an insufficient use of sign language. Although
Polish Sign Language is recognized, its use in education is not
widespread. Many teachers are not proficient in using it, and
teaching materials designed specifically for sign language users are
scarce. Additionally, there is a problem with teacher training and
support. Teachers in mainstream schools often do not have the
specialized training needed to support DHH students. This includes
training in Polish Sign language, understanding the cognitive and
social needs of DHH students, and strategies for inclusive
education. Moreover, there is a shortage of support staff. Schools
often lack crucial support staff, such as interpreters, speech
therapists, and special education counselors. Finally, there are
issues regarding policy and legal framework. While Poland has laws
ensuring the right to education for DHH students, implementation
and enforcement of these laws vary. Many schools do not fully
comply with accessibility standards, and funding for necessary
accommodations is often insufficient. There are ongoing efforts to
promote inclusive education, but significant disparities remain in
the quality of education provided to DHH students in different
regions (Oxford, 1990; Krakowiak, 1995; Domagata-Zysk and
Podlewska, 2012; Dluzniewska, 2021; Kolodziejczyk, 2021;
Kaminski, 2021).
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5 Results

The study analysis assessed the significance of differences through
statistical methods. The grouping variables were: gender, degree of
hearing loss, method of communication with the environment, and
hearing loss onset. The relevant tests for this analysis include the
Mann-Whitney U test for independent samples (used when the
grouping variable divides participants into two groups) and the
Kruskal-Wallis test for independent samples (used when the grouping
variable divides participants into more than two groups). The
significance threshold is set at p = 0.05. All data that was statistically
significant is highlighted with an asterisk in the tables.

5.1 Reading strategies and gender

Based on the results from the Mann-Whitney U test presented in
Table 1, the following analysis of the reading strategies across gender
groups (male and female) can be made:

1. Pre-reading strategies:

These strategies focus on preparing for reading before engaging
with the text. They include attempts to predict, skim, or analyze the
structure of the text:

“I try to guess what the text is about BEFORE reading it”
(p = 0.627); “I skim the text first: I notice the length, organization, use
of charts, pictures, etc” (p = 0.803); “I decide what to read in detail and
what to ignore” (p = 0.531).

2. During-reading strategies:
These strategies are used while reading, such as engaging with the
text through visual aids, adjusting reading speed, or taking time

to reflect:

TABLE 1 Reading strategies, grouping variable: gender.

10.3389/feduc.2025.1553031

“I use tables, figures and pictures in text to increase my
understanding” (p = 0.297); “I notice typographical aids like words in
bold to identify important information” (p = 1.000); “I adjust my
reading speed according to what I'm reading” (p = 0.383); “I stop from
time to time and think about what I'm reading” (p = 0.162).

3. Post-reading strategies:

These strategies are used after reading the text, including activities
like summarizing, visualizing, and discussing the content:

“I try to picture or visualize information in the text to help me
remember what I read” (p = 0.156); “I try to guess the meaning of
unknown words” (p = 0.578); “I take notes when reading to help me
remember what I'm reading” (p = 0.497); “I summarize what I read to
reflect on important information in the text” (p = 0.520); “I underline
or circle information in the text to help me remember it” (p = 0.668);
“I put ideas from the text into my own words to better understand
what I read” (p = 0.815); “I discuss what I read with others to make
sure [ understand the text” (p = 0.515).

For all the reading strategies examined, the Mann-Whitney U test
results show no significant differences between genders. Therefore, the
null hypothesis is accepted for each statement, meaning that both
male and female participants seem to employ these reading strategies
in similar ways, regardless of gender.

I. Degree of hearing loss and reading strategies

For the majority of the statements in the above table, the null
hypothesis was accepted, indicating no significant difference in
how participants with varying degrees of hearing loss approach
these specific pre-, during, and post-reading strategies. However,
there are also statements with significant statistical differences
(p £0.05), indicating that participants with different degrees of
hearing loss employed significantly different reading strategies in
these cases:

Statements Significance

I try to guess what the text is about BEFORE reading it. 0.627
I skim the text first: I notice the length, organization, use of charts, pictures, etc. 0.803
I decide what to read in detail and what to ignore. 0.531
T use tables, figures, and pictures in the text to increase my understanding. 0.297
I notice typographical aids like words in bold to identify important information. 1.000
T adjust my reading speed according to what I'm reading. 0.383
I stop from time to time and think about what I'm reading. 0.162
I try to picture or visualize information in the text to help me remember what I read. 0.156
I try to guess the meaning of unknown words. 0.578
I take notes when reading to help me remember what 'm reading. 0.497
I summarize what I read to reflect on important information in the text. 0.520
T underline or circle information in the text to help me remember it. 0.668
1 put ideas from the text into my own words to better understand what I read. 0.815
T discuss what I read with others to make sure I understand the text. 0.515

Mann-Whitney U test for independent samples.
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TABLE 2 Reading strategies, grouping variable: degree of hearing loss.

Statements Significance

1. Itry to guess what the text is about BEFORE reading it. 0.978
2. I'skim the text first: I notice the length, organization, use of charts, pictures, etc. 0.608
3. I decide what to read in detail and what to ignore. 0.946
4. I use tables, figures, and pictures in the text to increase my understanding. 0.584
5. I notice typographical aids like words in bold to identify important information. 0.042%*
6. T adjust my reading speed according to what I'm reading. 0.642
7. I'stop from time to time and think about what I'm reading. 0.938
8. I try to picture or visualize information in the text to help me remember what I read. 0.099
9. Itry to guess the meaning of unknown words. 0.055%
10. I take notes when reading to help me remember what I'm reading. 0.879
11. I summarize what I read to reflect on important information in the text. 0.079
12. T underline or circle information in the text to help me remember it. 0.005
13. I put ideas from the text into my own words to better understand what I read. 0.115
14. I discuss what I read with others to ensure I understand the text. 0.036*

Kruskal-Wallis test for independent samples.

“I notice typographical aids like words in bold to identify important
information” (p = 0.042) This suggests that the degree of hearing
loss may influence how participants pay attention to
typographical cues such as bold or italicized text to identify
key information.

o “I try to guess the meaning of unknown words” (p = 0.055 -
marginal significance, close to threshold). Although this result is
just above the significance level, it still indicates a trend toward a
difference in how participants infer the meaning of
unfamiliar vocabulary.

o “Idiscuss what I read with others to ensure I understand the text”

(p =0.036)

This implies that the degree of hearing loss may affect how
frequently DHH participants engage in discussions about what they
have read, potentially reflecting differences in communication
preferences or opportunities (Table 2).

II. Method of communication and reading strategies

The table below presents the results of a Kruskal-Wallis test for
independent samples, where the grouping variable is the method
of communication with the environment (e.g., spoken language,
sign language, or a combination of both). The test aims to
determine whether the method of communication significantly
affects the use of various reading strategies by D/deaf and hard-of-
hearing (DHH) students. For most reading strategies, the null
hypothesis was accepted, meaning there were no significant
differences in how students using different communication
methods approach these strategies. However, there is one
statement with a statistically significant difference (p < 0.05),
Table 3.

Regarding the application of the pre-reading strategies:

“I try to guess what the text is about BEFORE reading it”
(p = 0.988);
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“I skim the text first: I notice the length, organization, use of
charts, pictures, etc” (p = 0.532); “I decide what to read in detail and
what to ignore” (p = 0.804). The p-value in all strategies suggests that
the method of communication does not significantly affect the
decision-making process regarding which parts of the text to read in
detail or ignore.

In terms of during-reading strategies:

“I use tables, figures, and pictures in the text to increase my
understanding” (p = 0.541); “I notice typographical aids like words in
bold to identify important information” (p = 0.225); “I adjust my
reading speed according to what I'm reading” (p = 0.516); “I stop from
time to time and think about what I'm reading” (p = 0.794); “I try to
picture or visualize information in the text to help me remember what
Iread” (p = 0.219); “I try to guess the meaning of unknown words”
(p = 0.280). The p-value suggests that students across communication
methods use similar strategies for guessing the meaning of unfamiliar
words, indicating no significant difference in this approach.

Concerning the post-reading strategies:

“I take notes when reading to help me remember what I'm
reading” (p = 0.957); “I summarise what I read to reflect on important
information in the text” (p = 0.235); “I put ideas from the text into my
own words to better understand what I read” (p = 0.161); “I discuss
what I read with others to ensure I understand the text” (p = 0.076); “I
underline or circle information in the text to help me remember it”
(p = 0.046). This strategy reveals a significant difference (p = 0.046),
suggesting that students who use various communication methods
may vary in their use of underlining or circling as a retention strategy.
This implies that certain students may rely on this technique more
than others, potentially due to variations in how visual or tactile
strategies are applied depending on the communication method.

III. Hearing loss onset and strategy use

The null hypothesis for each statement assumes that there is no
difference in strategy use based on the time of onset of hearing loss.

frontiersin.org


https://doi.org/10.3389/feduc.2025.1553031
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Olszak and Borowicz

10.3389/feduc.2025.1553031

TABLE 3 Reading strategies, grouping variable: method of communication with the environment.

Statements Significance

1. Ttry to guess what the text is about BEFORE reading it. 0.988
2. I'skim the text first: I notice the length, organization, use of charts, pictures, etc. 0.532
3. I decide what to read in detail and what to ignore. 0.804
4. I use tables, figures, and pictures in text to increase my understanding. 0.541
5. I notice typographical aids like words in bold to identify important information. 225
6. I adjust my reading speed according to what I'm reading. 0.516
7. Istop from time to time and think about what I'm reading. 0.794
8. Itry to picture or visualize information in the text to help me remember what I read. 0.219
9. Itry to guess the meaning of unknown words. 0.280
10. T take notes when reading to help me remember what I'm reading. 0.957
11. T summarise what I read to reflect on important information in the text. 0.235
12. Tunderline or circle information in the text to help me remember it. 0.046%
13. I put ideas from the text into my own words to better understand what I read. 0.161
14. I discuss what I read with others to ensure I understand the text. 0.076

Kruskal-Wallis test for independent samples.

For all reading strategies, the p-values are greater than the significance
threshold of 0.05, leading to the acceptance of the null hypothesis in
each case. This indicates that hearing loss onset does not have a
statistically significant impact on the use of any specific reading
strategy. However, the detailed findings indicate the what is the
frequency of applying the pre-, during-, and post-reading strategies by
DDH students. The results are as follows:

1. Pre-reading strategies:

“Itry to guess what the text is about before reading it” (p = 0.926);
“I skim the text first: I notice the length, organization, use of charts,
pictures, etc” (p = 0.436); “I decide what to read in detail and what to
ignore” (p = 0.856).

There are no significant differences between students with
pre-lingual and post-lingual hearing loss in terms of how they
approach a text before reading. Both groups tend to use similar
strategies for getting an initial sense of the content.

2. During-reading strategies:

“I use tables, figures, and pictures in the text to increase my
understanding” (p = 0.685); “I notice typographical aids, like bold words,
that identify important information” (p = 0.132); “I adjust my reading
speed according to what I'm reading” (p = 0.203); “I stop from time to
time and think about what I'm reading” (p = 0.190); “I try to picture or
visualize information in the text to help me remember what I read”
(p = 0.956); “I'try to guess the meaning of unknown words” (p = 0.968).

The results show no significant variation in the use of strategies
while reading. Both groups rely on visual aids, typographical cues, and
self-monitoring techniques to a similar extent.

3. Post-reading strategies:
“I take notes when reading to help me remember what I'm

reading” (p = 0.663); “I summarise what I read to reflect on important
information in the text” (p = 0.397); “I underline or circle information
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in the text to help me remember it” (p = 0.385); “I put ideas from the
text into my own words to better understand what I read” (p = 0.325);
“I discuss what I read with others to ensure I understand the text”
(p = 0.671). Post-reading strategies, such as note-taking, summarizing,
and discussing, also show no statistically significant differences
between students based on when their hearing loss occurred. Both
groups appear to engage in similar reflective and interactive
approaches to enhance reading comprehension (Table 4).

6 Discussion of the results

The study conducted reveals significant differences in the use of
styles and strategies for developing reading comprehension among
DHH students. In terms of the first research question (RQI):

1. What types of reading strategies do DDH students apply in
developing reading comprehension? (RQ 1.)

Deaf and Hard-of-Hearing (DDH) students often use a variety of
reading strategies to develop reading comprehension. Some of the
common strategies include:

o visualizing: DDH students may use mental imagery to create
pictures or scenarios based on the text to improve understanding,
especially since they often rely on visual cues for learning. e.g. “I
try to picture or visualize information in the text to help me
remember what I read (p = 0.156)”

contextual clues: They often use the surrounding context of a

word, sentence, or paragraph to infer meaning, particularly when
encountering unfamiliar vocabulary or concepts. e.g. “I notice
typographical aids like words in bold to identify important
information (p = 1.000).”

repetition and re-reading: Re-reading texts multiple times helps

reinforce comprehension, allowing DDH students to process the
information more thoroughly. e.g. “I skim the text first: I notice

»

the length, organization, use of charts, pictures, etc. (p = 0.803)
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TABLE 4 Reading strategies, grouping variable: time of onset of hearing loss.

10.3389/feduc.2025.1553031

Statements Significance

I try to guess what the text is about BEFORE reading it. 0.926
I skim the text first: I notice the length, organization, use of charts, pictures, etc. 0.436
I decide what to read in detail and what to ignore. 0.856
T use tables, figures, and pictures in the text to increase my understanding. 0.685
I notice typographical aids, like bold words, that identify important information. 0.132
I adjust my reading speed according to what I'm reading. 0.203
I stop from time to time and think about what I'm reading. 0.190
T try to picture or visualize information in the text to help me remember what I read. 0.956
I try to guess the meaning of unknown words. 0.968
I take notes when reading to help me remember what I'm reading. 0.663
I summarize what I read to reflect on important information in the text. 0.397
I underline or circle information in the text to help me remember it. 0.385
I put ideas from the text into my own words to better understand what I read. 0.325
I discuss what I read with others to ensure I understand the text. 0.671

Mann-Whitney U test for independent samples.

o graphic organizers: DDH students often benefit from using
graphic organizers like charts, mind maps, or storyboards to
structure information visually and clarify relationships between
ideas. e.g. “T use tables, figures, and pictures in the text to increase
my understanding (p = 297)”

o peer assistance: Collaborative reading with peers, including those
who share the same language and experiences, helps in
exchanging ideas and ensuring a clearer understanding of the
text. e.g. “I discuss what I read with others to make sure
I understand the text (p = 0.515)”

The research results confirm the scientific findings by Domagata-
Zysk (2013) and Dluzniewska (2016) who stated that implementing
specific strategies for teaching and learning reading comprehension is
essential. While commonly employed methods for working with deaf
and hard-of-hearing students are valuable, they should be enhanced
with strategies characteristic of glottodidactics. Notable strategies
include the use of keywords, activating prior general knowledge, the
“reading bath” technique, and reading texts focused on the experiences
of deaf and hard-of-hearing individuals. To conclude, researchers
studying reading in deaf individuals consistently highlight that
mastering reading comprehension presents a particularly significant
challenge for this group. Despite ongoing emphasis within the
education system on developing this skill, efforts to create effective
strategies have yet to yield satisfactory outcomes. One possible reason
for this is an overemphasis on debates surrounding the selection of the
primary communication system for the linguistic and cultural
minority of deaf people. This focus may divert attention from the
critical issue—limited access to spoken language. This limitation poses
a substantial obstacle to fully unlocking the intellectual potential of
many deaf individuals (Krakowiak, 2017; Kaminski, 2021;
Kolodziejczyk, 2021).

Regarding the second research question: What are the differences
in reading strategies applications regarding the four variables, that is
gender, degree of hearing loss, method of communication with the
environment, and time of onset of hearing loss? (RQ 2.)
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The obtained results indicate no statistically vital results regarding
the gender and the time of onset of hearing loss variables of DDH
students and the application of reading strategies. In the process of
analysis, there are some crucial differences in terms of the degree of
hearing loss and the method of communication with the environment.

Concerning the first mentioned, there are statistically significant
results regarding the strategy “I notice typographical aids like words

»

in bold to identify important information (p = 0.042)

- Female students more often apply this strategy than
male students.

- Students with severe hearing loss always apply this strategy.

- DHH students, who communicate via sign language or both
(spoken and sign languages), apply the strategy “sometimes” or
“always”

- Prelingually deaf use the strategy “sometimes”

Regarding the second mentioned variable, which is the method of
communication with the environment, a significant number of DHH
students who communicate via spoken language sometimes apply this
strategy (60%). What is more, DHH students who communicate via
sign language also state that this strategy is used quite often (64%).

Finally, as the scientific research by Czerniawska (1994) and
Szymczak (2012) proves, the deliberate application of learning
strategies enhances the efficiency of the DHH students’ learning
process. These strategies enable individuals to absorb more
information, organize their knowledge, gain deeper self-awareness,
better understand their environment, and explore the world more
extensively. They contribute to the satisfaction of achieving success.
While they do not remove the need for effort, they foster a sense of
agency and imbue actions with purpose.

Finally, concerning the third research question: What kind of
general difficulties do DHH students encounter in the process of
acquiring foreign languages based on the questions in the
questionnaire? (RQ 3.) The results indicate that DHH students face a
variety of challenges when acquiring foreign languages due to

frontiersin.org


https://doi.org/10.3389/feduc.2025.1553031
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Olszak and Borowicz

differences in auditory access, language processing, and educational
support. Below are some general difficulties:

1. Limited Auditory Access

Almost all of the study participants (53 out of 55 participants)
stated that they have difficulties with phonological awareness: DHH
students often have limited exposure to the sounds of the target
language, making it difficult to develop phonological awareness and
reproduce sounds accurately. Additionally, significant challenges in
developing listening skills were identified, with 30 out of 55
participants pointing out that difficulties in accessing auditory input
impede the growth of listening comprehension, which is a crucial
aspect of learning a foreign language.

2. Dependence on Visual Modalities

Some DHH students (21 out of 55 participants) indicated
difficulties with lip-reading and sign language. They explained that
relying too much on lip-reading or sign language may not accurately
reflect the structure and grammar of a foreign language. Besides, a
great number of study participants (45 out of 55 DHH students)
pointed to visual overload as a major obstacle. The need to process
information visually (e.g., reading, watching interpreters, or captions)
often leads to cognitive overload.

3. Gaps in Foundational Language Skills

Several DDH students (22 out of 55) admitted that limited literacy
skills in their native language impact their ability to learn grammar,
syntax, and vocabulary in the foreign language.

4. Pedagogical Challenges

A large number of study participants (49 out of 55) pointed out
the absence of tailored teaching materials as a challenge. Much of
foreign language instruction depends largely on auditory methods,
like listening exercises and oral practice, which may not be accessible
to DHH learners. Additionally, some DHH students mentioned that
certain foreign language teachers lack the training to modify their
teaching methods for DHH students, such as incorporating visual
aids, captioned videos, or sign language.

5. Social and Psychological Barriers

Finally, some DHH students (23 out of 55) admitted feeling
excluded from group activities or conversations in the foreign
language, reducing practice opportunities. Besides, there were some
issues with motivation and confidence. Negative past experiences in
language learning or a lack of role models fluent in multiple languages
lead to reduction of motivation and self-efficacy.

7 Conclusion

In conclusion, the study highlights significant insights into the
reading strategies and challenges faced by Deaf and Hard-of-Hearing
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(DHH) students in foreign language acquisition. The research confirms
that DHH students employ a variety of strategies to develop reading
comprehension, including visualizing, using contextual clues, repetition,
graphic organizers, and peer assistance. These strategies align with prior
research emphasizing the importance of tailored educational approaches
for DHH students (Oxford, 1990; Domagata-Zysk and Podlewska,
2012). However, the study also identifies gaps in current practices,
particularly regarding the use of strategies for enhancing reading
comprehension and the need for more inclusive teaching methods, such
as incorporating visual aids and sign language (Dluzniewska, 2021;
Kolodziejczyk, 2021).

Furthermore, the study reveals that the degree of hearing loss and
the method of communication with the environment significantly
influence the application of reading strategies. Notably, students with
severe hearing loss and those using sign language or both spoken and
sign language tend to apply certain strategies more frequently.
However, no significant differences were found in relation to gender
or the time of onset of hearing loss. These findings underline the need
for customized strategies that consider the diverse communication
methods and hearing profiles within the DHH student population
(Krakowiak, 1995; Kaminski, 2021).

The study also outlines the general challenges DHH students
encounter when acquiring foreign languages. Key difficulties include
limited auditory access, dependence on visual modalities, gaps in
foundational language skills, pedagogical challenges, and social and
psychological barriers. These obstacles hinder the development of
essential language skills, such as phonological awareness, listening
comprehension, and grammar. Additionally, the lack of specialized
teaching materials and insufficient teacher training further exacerbate
these challenges (Karpinska-Szaj, 2024).

Overall, the results highlight the importance of developing
more inclusive and accessible language learning strategies, as well
as improving teacher preparation and support, to help DHH
students overcome these barriers and achieve success in foreign
language acquisition (Oxford, 1990; Dluzniewska, 2021). However,
a more detailed exploration of practical classroom applications
would greatly enhance the discussion for educators teaching DDH
(Deaf and Hard of Hearing) students. For instance, teachers could
implement differentiated instruction strategies by modifying the
classroom environment with visual aids, sign language interpreters,
and noise-reduction tools (Gaskell and Seymour, 2018; Méki and
Vuorinen, 2021). Bilingual approaches, such as using both sign
language and spoken language, could be integrated into daily
lessons, fostering inclusivity (Miki and Vuorinen, 2021; Miiller
and Litke, 2015). Collaborative learning activities, like peer
tutoring or buddy systems, would encourage social interaction and
academic support (Tveit and Schreiber, 2018). Additionally, using
visual learning tools, adapted reading strategies, and formative
assessments tailored to DDH students would promote engagement
and understanding (Polack, 2015; Sanches and Lima, 2017).
Emphasizing social-emotional support and self-regulated
learning, alongside involving families and the community, would
help create a holistic learning environment (Ronnberg and
Josefsson, 2019; Traxler, 2000). Professional development and
continuous training for educators in deaf education strategies
would further equip them with the necessary skills to address the
diverse needs of DDH students, ensuring that all students have
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equitable access to education and opportunities for success
(Knoors and Marschark, 2014; Muto and Hara, 2018).

7.1 Limitations

The conducted research has its limitations — internal validity
(differences among the participants resulting from their experiences
in learning a foreign language, emotional maturity, as well as
experience in acquiring knowledge) and external validity (small
sample size). Bearing this in mind, the study sheds light on the styles
and types of strategies used in foreign language learning by D/deaf
and hard-of-hearing students and serves as a guide for teachers on
how to work effectively.
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