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Abstract
Two to three students per class suffer from visual-motor deficits such as convergence
insufficiency. Though there are treatment plans to assist with the disability over time
outside of the school, there are no general inventions set in place in the public school
system to assist visual-motor deficit students from systemically falling behind
academically each year. The purpose of this study was to explore instructional strategies
secondary special education teachers of an inclusive setting use to assist students who
struggle with notetaking due to visual or visual-motor deficits known or unknown as
convergence insufficiency. Using the universal design for learning theoretical framework
promoting differentiated educational practices, the research questions helped explain the
engagement of learning, recognition of what was needed for learning, and strategizing
tools used by teachers to support visual-motor deficit students in notetaking. Twenty
teachers with a background in special education took part in the semistructured interview
process. The data were coded and analyzed by using Atlast.ti to categorize and compare
analysis. The results showed (a) large print was used most for visual deficits, (b) tactile
methods were used most to accommodate traditional writing, (c) teachers had a lack of
knowledge of resources to assist students with visual deficits but believe audio inputs
would be beneficial, and (d) teachers generally provided a copy of notes for students with
notetaking challenges. The study contributes to positive social change by identifying and
conceptualizing ways for teachers to manage the impact of visually impaired students
being overlooked and falling between the educational gaps which increases the risk of

dropout rates and social economic challenges.
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Chapter 1: Introduction to the Study

Primary school is the peak of a student’s learning journey (Bower, 2020). But in
secondary school, students expand their knowledge surpassing cognitive milestones to
transition and explore interest while preparing for more significant career opportunities.
In addition, as students reach high school, the capacity to problem solve, use critical
thinking skills, analytical thinking skills, and writing skills evolve (Changwong et al.,
2018). Therefore, an educator providing optimal learning is crucial to a child thriving
academically. However, expectations for students to advance in reading comprehension,
writing tasks, and taking notes all require good binocular visual skills. A visual deficit
can make the student’s learning process more arduous and negatively influence their
educational journey (Wood et al., 2018).

A particular form of visual difficulty is called convergence insufficiency (CI).
Convergence insufficiency is a driftage of the eye that can have a profound educational
effect on a student. CI is a common eye disorder often misdiagnosed within children
(Scheiman et al., 2018). Cl is also known as strabismus as it is a disruption of the eyes to
converge simultaneously (Ge et al., 2020). As a result of strabismus, phoria occurs
because there is a misalignment in the vergence of the eye as they try to view and fuse
images (Kommerell et al., 2015). When a person’s eyes cannot properly fuse inward or
outward, this is called binocular fusion. Binocular fusion occurs when the unification of
visual depth and perception and eye motor coordination in binocular vision interrupts
how a person can view images, text, write, and overall daily activities such as catching a

ball. Visual information including how students encode and decode are vital components
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of learning. A child must have a healthy vision to support them in their academic success,
attention, social development, and overall well-being (Hilton et al., 2019). If there are
problems with the visual system, a child may not properly maintain convergence, which
can take a toll on their reading demands, writing, spelling, comprehension, processing
speed, visual perception skills, and focusing abilities (Holland, 2012).

Though vision therapy techniques assist with the disorder, these interventions are
usually available outside of the classroom (Scheiman et al., 2020). Large print and tactile
materials such as videos, pictures, and computerized animations are commonly used tools
to help students viewed as effective (Koehler & Wild, 2019). But it is unknown what
methods teachers are using inside of the school to assist students who may have a visual-
motor disorder such as convergence insufficiency, why to use those particular methods,
and whether they be adequate to help students with visual-motor integration. My study
aimed to determine if instructional methods such as large print and tactile material assist
students of the public-school sector in their learning with notetaking.

Background

Vision is a critical component to education as it provides access to reading,
writing, and sensory fusion such as depth of perception and visual-motor fusion (von
Noorden & Campos, 2002). Good vision also has an association with social well-being
and physical activities (Borsting et al., 2016; Willings, n.d.). School systems utilize a
standard evaluation tool called a Snellen chart to detect abnormalities in visual acuity to
determine students who may have visual impairments (Devarajan & Maheshgowri,

2020). Though testing for visual acuity is significant to determine if assistance is needed



academically, many visual disorders go unnoticed, although the student has good visual
acuity (Trieu & Lavrich, 2018). Consequently, students with visual disorders such as
convergence insufficiency continue to suffer academically (Scheiman et al., 2018).
Several interventions are put in place to help individuals with CI, but these interventions
are effective outside of the classroom (Alvarez et al., 2019 & Lazarus, 2020). However,
there is a gap in knowledge on the lack of information on how public-school system
teachers assist students in the classroom when challenged with visual-motor deficits such
as Cl in notetaking.
Convergence Insufficiency

Cl is a binocular disorder (Scheiman et al., 2020), which is characterized by an
outward driftage of an eye causing various symptomatic occurrences that challenge a
person’s ocular motor abilities and affecting their everyday lives (Ahn, 2021). CI affects
more than 17% of people in a general population (Trieu & Lavrich, 2018), and the high
school prevalence rate for students who may have CI is 12% per class (Hassan et al.,
2018). Students with this disorder typically fall between the educational gaps (Hassan et
al., 2018). Cl is considered a visual deficit but not generally noted for its motor
functioning problems, which cause challenges such as viewing the whiteboard and
notetaking to be mutually exclusive (Kurokami et al., 2019; Scheiman et al., 2018).
Instructional Strategies

Instructional strategies are the catalyst of teaching tools to enhance learning
(Weston & Cranton, 2016). One of the most commonly used instructional methods in

classrooms that focuses on improving student learning and high-level achievement is
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Marzano’s nine instructional strategies (Almekhlafi et al., 2020). Notetaking skills are an
essential concept utilized in Marzano’s nine as it supports understanding and
comprehension of concepts and the reiteration of material, all through writing
(Almekhlafi et al. 2020). The most commonly used instructional strategies for visual
impairment are tactile material and large print (Koehler & Wild, 2019). The tactile model
uses touch receptors such as writing to help understand and build skills, and large print
increases the size of the font to enhance recognition of the text (Koehler & Wild, 2019).
However, no studies have yet suggested if the two strategies or any other technique could
improve the integration of the motor component for students to take notes. Although the
term CI is uncommon with public school teachers, it is still a requirement for special
educators to implement instruction to support and meet all students’ individual needs
(Koehler & Wild, 2019).
Problem Statement

Professional development for special education teachers to understand and assist
students with visual/motor disorders are rare (Koehler & Wild, 2019), unlike other
disorders such as autism, mental health deficits, specific learning disabilities, and
emotional/behavioral disorders (Blanton et al., 2011). Though professional development
training is available for visual deficits (National Association of Special Education
Teachers, 2021), teachers do not receive this training. Yet the issue for CI still exists and
is expected to be handled by the educators under visual difficulties (Koehler & Wild,
2019). The problem being addressed by this research is that there is a lack of professional

development training on visual-motor deficits such as CI for special educators in public
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school systems to instruct students on one accord effectively. Though there are treatment
plans for individuals with CI, there are no interventions provided inside of the classroom.
There are no general inventions set in place in the public school system to assist visual-
motor deficit students from systemically falling behind academically each year. This
prospective study explored inclusive special education teachers’ perceptions of
instructional strategies used to assist students with a combined visual and motor deficit in
notetaking a public school. | wanted to explore the instructional strategies special
education teachers use to assist students with visual-motor deficits, which techniques they
believe to be useful, and whether the educators think they need more training for this
disorder to prevent students from struggling academically.
Purpose of this Study

The purpose of this qualitative study was to explore special education teachers’
perceptions on the instructional strategies used in an inclusive general population in high
school to assist with notetaking for students with CI to determine if professional
development is necessary. Visually-impaired associates recognized visual images, tactile
models, 3D models, verbal descriptions, extended time, and enlarging materials to be
effective classroom pedagogical practices (Koehler & Wild, 2019). However, these
instructional techniques of the study stemmed from information received by educators of
a private vision institution (Koehler & Wild, 2019). The techniques teachers use inside
inclusive public institutions are unknown, and there is no research to determine if these
effective methods assist with the motor integration of the disorder, such as notetaking.

Knowing the methods used for students with a visual-motor deficit, such as ClI by special



educators of public institutions, can lead to the understanding of how to assist them in
learning in an inclusive environment effectively.
Research Questions

In the reviewing literature, different strategies could be used inside a classroom to
assist students with visual-motor disorders such as convergence insufficiency, but little is
known on how teachers assist students in an inclusive environment. The research
questions (RQs) developed were specific and formulated to support, identify, and explore
this problem. The RQs are instrumental in adding focus to the problem and the purpose of
the literature (Ratan et al., 2019). The following questions was used to support this study:

e RQ1: What instructional strategies do special education teachers use to assist

students who have CI with visual-motor deficits?
e RQ2: How do instructional practices for visual deficits assist students with
notetaking as perceived by special education teachers?
Theoretical Framework

The theoretical base for this study was the universal design for learning (UDL),
which was used to better understand that unconventional individualized and instructional
strategies can provide optimal learning opportunities for students. Because this theory is
an instructional strategy that promotes differentiation, it allows educators to meet the
individual’s needs per student (Boothe et al., 2020). The logical connections between the
framework presented and the nature of my study include multimodal representations of
content engagement and access by which disabled students may be supported in their

learning by special education teachers to understand better the different types of



strategies used inside a classroom. It allowed special education teachers to explain
various instructional strategies to promote differentiation to meet the individual needs per
student and explain why these methods are chosen. The UDL approach provided details
on various untraditional pedagogical strategies that can assist challenged student learners
and provides insight into how specific instructional strategies can benefit some students
and not others (see Capp, 2017).
Nature of the Study

In this qualitative study, to address the research questions, the specific research
design included phenomenological research interviewing special education teachers’
responses on their instructional strategies. After exploring the instructional strategies
teachers use, coding was applied to develop patterns, organize, and analyze the responses
to increase understanding of what is most used in the classroom to best support students
with CI in notetaking (Elliott, 2018). The qualitative methodology is most appropriate for
the objective of this investigation to understand what practices best assist students with
Cl more in-depth or determine if further professional training is necessary. This study
also aligned with a qualitative approach because there is little currently known within the
existing literature about instructional strategies to assist students with Cl or professional
training that can be provided (Gammelgaard, 2017). The qualitative methodology further
complemented the theoretical framework of this study as its methodology allowed special
educators to explain and inform their pedagogical practices used to assist a specific
population of students. A phenomenological approach was selected for this study to

investigate and explore the lived experiences of special education teachers as they discuss



their instructional strategies to help those with visual-motor deficits or characteristics of
Cl (Capp, 2017). The interviews focused on relevant content to inform the basis of the
study (Davidsen, 2013).

| recruited special education teachers for individual interviews for my planned
research design. Interview protocols were developed to address the problem and purpose
of the study by aligning the questions and having inquiry-based collaboration with
participants (Thelwall & Nevill, 2021). Primary data were collected using an open-ended
semistructured line of questioning. It was held via virtual conference (such as Zoom) or
telephone call with 20 secondary special education teachers from one high school. Zoom
conference calls can be as effective as face-to-face interviews (Gray et al., 2020). The
data included responses to the special education teacher interview questions regarding
instructional strategies used in classrooms to support students with CI in notetaking.

Definition of Terms

The following definitions were listed to bring meaning to each concept
throughout the study.

Binocular fusion: The ability of the brain to form a single perception from both
eyes (Ding & Levi, 2021).

Binocular vision: This is the ability to maintain depth perception through sensory
unification and optical motor coordination (Martino, 2021).

Convergence insufficiency (Cl): Cl is a binocular disorder causing the eye to drift
outward (Scheiman et al., 2020).

Convergence: Simultaneous movement of the eyes rotating towards an object



(Ahmad, 2021).

Diplopia: Double vision (Kremmyda et al., 2020).

Exophoria: Outward eye driftage (Hong et al., 2020).

Instructional strategies: A combination of teaching techniques and materials
educators use to assist students in learning (Weston & Cranton, 2016).

Phoria: This is an eye misalignment consisting of a deviation of binocular view,
causing an imbalance to manifest when fusing images (Kommerell et al., 2015).

Strabismus: A condition of eye misalignment (Ge et al., 2020).

Suppression: An unperceived view of one eye (Lew et al., 2021).

Vergence: Vergence is the movement of both eyes turning in or outward
simultaneously (Kim et al., 2010).

Vision therapy: Interventions used to treat and restore an individual’s binocular
vision and improve control of convergence deviations (Shainberg, 2017).

Visual acuity: Visual acuity is the ability to distinguish between two separate
stimuli from their background with a sharp and clear view (Kniestedt, & Stamper, 2003).

Visual perception: This is the ability to process differential information (Knudsen,
2020), including shape, color, location, size, form, illuminance, and location (Sample et
al., 2020).

Visual-motor integration: Visual-motor integration is the ability to coordinate

visual information perceived with fine motor skills (Ahn, 2021).
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Assumptions, Scope and Delimitations, and Limitations

Assumptions

| used assumptions to guide this qualitative phenomenological research study. My
goal was to examine the instructional strategies special education teachers use to assist
students with visual-motor impairments in notetaking in determining if professional
development for the disability should be implemented more in schools. The critical
assumption in this study was that public school teachers may not be aware of CI by
specific name but do know some of its characteristics and instructional strategies to assist
visual deficits. Additionally, | assumed that all participants (special education teachers)
utilize various methods to differentiate student learning in an inclusive classroom
(Blanton et al., 2011) and that all information from participants was honest and accurate.
This study included substantial elements that could be an addition to the field of
educational psychology (Dick, 2020). For support, a qualitative methodology was
appropriate to answer research questions to receive an extensive understanding of the
study as participants can describe their insights into their classroom experiences (Austin,
2014).
Delimitations

In this study, | explored the experiences of secondary special education teachers
in an inclusive classroom. | focused on the teachers’ techniques or methods to assist
students with visual-motor deficits such as CI. The population used for this study was
culturally diverse (Vasileiou et al., 2018). The American Psychological Association

(2017) suggested that investigators will not be informed of the names of students
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diagnosed with a visual or visual-motor deficit. The study results were utilized as a
potential modifier of instructional techniques to assist student learning and notetaking
visually impaired individuals such as those with CI.
Scope of the Study

In this qualitative study, the exploration focused on the perceptions of inclusive
special education teachers and their instructional strategies for visual deficits used in the
classroom through conference call interviews—the recommended sample for a qualitative
study was 20 participants (Vasileiou et al., 2018). The instruments for the research were
similar to those used by researchers such as Byrd and Alexander (2020).
Limitations

There were limitations to this research study. A potential barrier when collecting
primary data included difficulty recruiting participants for interviews. In addition, the
characteristics of participants need to be suitable to eliminate poor responses for the
research (Patel et al., 2018). An additional limitation considered was the sample size and
geographic area. With having such a small number of participants, the results may not be
relevant to a larger population (Vasileiou et al., 2018). This study also focused on the
learning of high school teacher techniques of a public-school area, but results in other
school-age students may not be applicable. Another limitation of the study is the
techniques used to assist students with visual-motor deficits that may differ in other
geographic populations from the southeast area.

Significance

This study is significant because it addresses the gap in the literature by exploring
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pedagogical practices public high school special education teachers use to support
students with convergence insufficiency in notetaking. Researchers have noted the need
to explore how students with visual impairments can have access to a general education
curriculum by a different or entire population of teachers (other than that of the opinions
noted by the educators with an association to the visually impaired groups listed; Koehler
& Wild, 2019). With the probability of two to three students per class having CI (Hassan
et al., 2018), teachers considered motor functionality and visual deficits hindering their
access to the instruction. With little to no current research on instructional strategies that
can be applied for CI, this research provided an original contribution by focusing
specifically on what visual or visual-motor practices were used in a general high school
inclusive classroom to support students of this disorder with their notetaking skills.
School board administrators could use the results to either equip teachers with necessary
tools to assist or include professional development training for teachers to assist with
students who fall under the scope of visually impaired.

This study contributes to positive social change by identifying and
conceptualizing ways for teachers to manage the impact of visually impaired students
being overlooked and falling between the educational gaps. Demographic factors such as
ethnic origins and socioeconomic status play a significant role in students falling between
the achievement gaps, and more than 50% of those students have vision difficulties
(Teacher College, 2022). Without adequate support, these students are more likely to
drop out of school, become incarcerated, and are not likely to extend their education (The

Children’s Defense Fund, 2022), costing the United States trillions of dollars because of
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the human potential that is not meaningfully utilized (Auguste et al., 2009). Finding ways

to bridge the academic gaps can support students academically, teachers instructionally,
and the nation economically making positive social impact.

This study supports the practice of educational psychology by providing insight
into supportive ways to assist both educators and students by discovering tools needed to
conceptualize and aid in the students learning process rather than let them continue
falling between the educational gaps. In addition, because there is not a broad spectrum
of students who have ClI in a given public inclusive classroom, learning of various ways
for teacher adequately accommodate the needs of each student allowed for an increase in
instructional performance using differentiation as well as academic performance in
students that can prevent them from being overlooked and falling behind.

Summary and Transition

In Chapter 1, the importance of vision and education was specified. | also
described how visual-motor deficits such as CI can affect a student’s academic success.
The background discussed how visual-motor integration is relative to education and
instructional strategies are the roots of progress in an inclusive institution. The research’s
problem and purpose were indicated as the instructional strategies used in a public
institution to assist Cl are unknown. The research questions and methodology for the
study correspond with the study’s scope, significance, and purpose. Finally, precautions
for the study were noted.

In Chapter 2, a comprehensive analysis of the literature CI and its educational

implications is provided. Themes such as visual systems, the prevalence rate, treatments,
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and educational strategies are presented to address the problem’s severity and the need

for a school-based intervention plan.
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Chapter 2: Literature Review

Public school special education teachers in an inclusive general education
population undergo training on managing autism, mental disorders, behavioral disorders,
and learning disabilities. However, teachers are less likely to have professional
development or even hear of ways to assist students with binocular vision disorders such
as Cl. Although private institutions focusing on vision may be more equipped or trained
in this area, CI is a common eye disorder that causes students’ academic challenges and is
often seen in the public-school system. Yet there are no general inventions set in place in
the public school system to assist visual-motor deficit students from systemically falling
behind academically each year. This research was conducted to explore special
educators’ instructional strategies to assist students with visual-motor deficits. The goal
was to determine if special educators should have training to assist with this disorder to
prevent students from struggling academically.

Literature Search

The keywords and databases searched included Convergence Insufficiency, Visual
Impairment, Special Education Teachers (inclusion/role), Convergence Insufficiency
therapy, Universal Design for Learning, Instructional Strategies, and Students with
Disabilities in the databases Education Source EBSCOhost, as well as in the IEEE Xplore
and ScienceDirect using the Thoreau multi-database search and Google Scholar. Though
the literature was researched since 2015 to address unknown literature, the search
expanded to 1980 to determine if instructional strategies were discussed for individuals

with CI.
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Theoretical Framework

The UDL was founded in 1984. Ron Mace first envisioned it to promote products
appealing to individuals with disabilities (OCALI, n.d.). The Center for Applied Special
Technology (CAST) applied the idea into an educational framework for curriculum
reform, basing it on Lev Vygotsky’s prerequisites for learning: effectiveness
(engagement), recognition (identifying), and strategizing (apply tools to process data).
Though all three networks are used as a brain function, each person receives the
information and proceeds differently; the idea of creating a curriculum to accommodate
differences resulted from this concept.

The theoretical base for this study was the UDL to better understand that
unconventional individualized and instructional strategies can provide optimal learning
opportunities for students. Because this theory is an instructional strategy that promotes
differentiation, this allowed the educators to meet the individual’s needs per student
(Boothe et al., 2020). With the incorporation of three principles—engagement,
representation, and action/expression—the UDL approach provides details on various
untraditional pedagogical strategies that can assist challenged student learners (Koehler &
Wild, 2019). The term engagement under the UDL is referred to as the effective network
or the why that focuses on student autonomy and choice, relevant learning, and support
for individual learners. Representation is the recognition network or the what that focuses
on visual displays and accommodating ways. Lastly, the phrase action and expression are
the strategic networks or the how that adds purposeful options such as flexibility, timing,

pacing, various instructional tools/strategies to support learning, and access to assistive
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technology (Posey, 2021). The UDL allowed for insight into how specific instructional

strategies can be beneficial for some students and not others, which align with a previous
study on students with visual impairments described by visually impaired or blind
educators’ associates.

Literature Review Related to Key Concepts
Physiology of the Eye

Humans use their eyes through a complex visual system to view their
surroundings (Goering et al., 2020). Sight is formed by the function of the inner layer
called the retina (conversion of light into neural signals to form images), the middle layer
called the choroid (nutrients for the eye), an outer layer called the sclera (shaping the eye)
and cornea (focusing of light that enters the eye). The oculomotor system is how the eye
can rotate (left, right, upward, down, clockwise, and counterclockwise) with the use of
motion through various control systems. In particular, vergence movements are a
neuronal control system that simultaneously moves the eyes in opposite directions for its
best visual acuity. This system is called binocular vision, where both eyes work together
to form a single visual picture.

The vergence system is comprised of two movements: convergence, which is the
inward motion of the eyes to focus at a close range, and divergence, which is the outward
motion of the eyes to focus on a target that is far away (Goering et al., 2020). The term
vergence is also characterized by four functions: proximal vergence, accommodative
vergence, fusional vergence, and tonic vergence. Proximal vergence uses binocular cues

relative to size, perspective, shading, and texture, known as monocular cues.
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Accommodative vergence uses cues for focal length (called a blur cue), fusional vergence
uses binocular cues for focal depth (called disparity), and tonic vergence is a resting state
of the eyes where there is no use of accommodation and an absence of stimuli.
According to literature, a physiological position of rest is also known as phoria
(an error of the visual alignment) and is primarily associated with eye driftage. Phoria is
an imbalance manifestation with binocular vision (Goering et al., 2020). There are
various classifications of phoria: esophoria, exophoria, hyperphoria, and hypophoria.
These types of phorias pertain to the coordination of eye muscles called heterophoria. It
is broken into two categories: horizontal strabismus (esotropia and exotropia) and vertical
strabismus (hypertropia and hypotropia). Esotropia is when the eyes move inward.
Exotropia is the eyes moving outward. Hypertropia is when the eyes turn upwards, and
hypotropia is when the eyes move downward (Makgaba, 2006). Binocular misalignment
such as phoria can also result in problems with viewing distance and cause issues with
sensory-motor functioning. Sensory-motor deficits is a result in abnormal interpreting
and reacting functions as it pertains to the coordination with both the senses (such as
vision that corresponds to retinal areas with size, sharpness, and brightness) and the
motor movement (such as fine motor skills, coordination, and body movement; VVon
Noorden, 2002). Consciously or not, individuals receive connections from others in the
world through a series of visual and auditory stimuli. The retina of the eyes reacts
chemically and physically when light refracts in its receptors. As a result, these changes
charge the neurons, signaling the central nervous system through physiochemical and

electrical change stimuli. The signals, in turn, message the central nervous system to the
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newly presented stimuli. CI can result from vergence eye dysfunction as it disrupts the
binocular alignment for near-vision, which can profoundly affect the subject’s vision or
visual-motor skills (Das, 2016; von Noorden & Campos, 2002).
Convergence Insufficiency

Cl is a binocular dysfunction that affects the functioning of both eyes working in
unison (Nunes et al., 2020). Specifically, the rotation of the eyes does not sufficiently
move inward as it asserts to control image fusion into a single image with near vision. It
is characterized by blurred or double vision, eye fatigue (Nunes et al., 2020), difficulty
concentrating and recalling information, headaches, eye pains (Migrants et al., 2019), and
abnormal eye movement (such as driftage of one eye; Kurokami et al., 2019). Further,
typical Cl symptoms are asthenopia and diplopia (Lavish et al., 2019). Asthenopia is the
association of eyestrain and headaches when using vision. This disorder is usually
brought on by overuse of the eye muscles due to activities such as staring at objects for
long periods or exposing the eyes to oppressive air quality. Diplopia is a double or
blurred vision that can suppress as neuro signals send messages to one eye to shut off.
This disorder usually begins with how the eyes are positioned when doubled or blurred
images occur. Relative to asthenopia, monocular diplopia is an effect of oppositional
refracted light in a single eye, which has lasting effects on the eye and will warrant
corrective eye ware, cataract surgery, or the use of artificial tears (lliescu et al., 2017). In
addition, binocular diplopia is a disorder of both eyes. With this condition, the eyes are
displaced, causing an interruption to the nerves that help control the eyes. Therefore,

binocular diplopia requires a diagnosis before treatment can begin. (see Appendix E for
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The General Approach to Diplopia Diagram).

Due to the related causes being neurological and ophthalmological, clinicians
must be meticulous with their diagnosis and often treat the symptoms associated with the
disorder (Danchaivijitr, 2004). With a predominant eye, objects seen by the other are not
perceived. Additional notable symptoms of CI include deficits in reading comprehension,
a form of dyslexia (with print moving when reading), difficulty concentrating, and
sleepiness (Goering et al., 2020). Aggravation of symptoms can occur if the subject is
stressed, ill, or in need of sleep (Triantafilou et al., 2014).

History

CI has been around for a very long time. Albrecht von Graefe was the first person
to describe the symptoms of CI. Symptoms have been noted to have occurred in the mid-
1850s. von Graefe presented the disorder as psychogenic (or being psychological, not
physical). He suggested that the disorder greatly mimicked an ocular motor paralysis
called abducens palsy, which stemmed from nerve damage to the eye. However, the
presentation of the eye disorder was documented differently in later dates as an orthoptic
disorder. In 1918, researchers presented it as “spastic hysterical convergent strabismus,”
but it was not until 1983 that it was viewed as a conversion disorder (Ghosh et al., 2014,
p. 332).

Etiology of Convergence Insufficiency

The etiology for ClI is not yet known. However, it is speculated that various health

conditions and possibly genetics could be leading factors in the disorder. The

pathophysiology behind CI is neurological. Premotor commands are disrupted by
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midbrain lesions leading to retinal blur (lacking the sharpness of an image) and retinal
disparity (images separated; Searle & Rowe, 2016). The health conditions associated with
being the cause of CI are head injuries/concussions (Suleiman et al., 2019), Parkinson’s,
or Alzheimer’s disease (Holden et al., 2019). Vergence is often seen in neurodegenerative
diseases and is more prominent in individuals with Parkinson’s disease (Irving et al.,
2017; Machan et al., 2020). Parkinson’s disease is a progressive movement disorder with
symptoms like diplopia. Alzheimer’s disease has also been linked to CI (Holden et al.,
2019), due to an interconnection between the brain and ocular functions (Javid et al.,
2016). Cl affects patients’ ability to read and balance due to abnormal eye movement
(Parkinson & Maxner, 2005).

In addition to Parkinson’s and Alzheimer’s disease, myasthenia gravis is another
marked disorder that may lead to CI (Sehgal et al., 2017). Myasthenia gravis is an
autoimmune disease attacking the skeletal muscles. According to researchers, individuals
with myasthenia gravis are likely to report symptoms of migraines after reading by which
onsets CI. Reports also indicated that the symptoms cause significant difficulties reading
(Singman et al., 2017). Another common symptom seen with myasthenia gravis is
diplopia because it negatively affects both the medial rectus and rectus (Nair et al., 2014).

Graves disease is another disorder associated with CI (Huston & Hoover, 2014).
In comparison to all the disorders, Graves disease is the most typical ocular movement
disorder that leads to ClI (Xia & He, 2021). This disease can affect an individual’s
extraocular muscles (Law et al., 2017). Having an increase or reduction in the sarcomere

is developmentally delayed, the reduction of artificial accommodation, components of
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Maddox divergence (i.e., tonic, proximal, fusion, regulation divergence), head injuries,
Lyme disease, aging, mental disabilities (i.e., excessive sadness) are all pathogenesis
leading to CI (Xia & He, 2021). Additional causes leading to CI are genetics because its
generally seen in families, debility, endocrine disorders, tobacco usage, drug intoxication,
toxemia, hepatis, anoxia, encephalitis, malnutrition, mononucleosis (Cooper & Jamal,
2012). Patients have also been reported to have CI after specific surgeries (i.e., cataract
surgery and situ keratomileusis; Cooper & Jamal, 2012).
Populations Affected by Convergence Insufficiency

Although the implications for the etiology of CI are unknown, various factors
indicate who could be at risk for the disorder. ClI affects all ages but is generally noticed
in school-age children and adulthood (Ghadban et al., 2015). It can also be hereditary so
that additional family members could have it or post a potential risk to their children.
Additional risk factors could stem from elongated computer usage and visually
demanding professions. When individuals conduct near-work tasks, they remain at a
delicate but constant distance (Cooper & Jamal, 2012). The distance allows the eyes to
balance both convergences while working and accommodation. Retinal disparity
decreases while performing a reading task, making maintaining visual fusion difficult and
causing eye fatigue (Cooper & Jamal, 2012).

Women are also reported to be more likely to have Cl than men; however, results
could be biased because women are more likely to seek medical attention than men. As
with age, a child could be born with the disorder (due to genetics or developmental

delays), anyone could acquire the disorder throughout life (i.e., as with head trauma from
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a car accident), and it can affect aged individuals (i.e., as with Alzheimer’s disease or
cataract surgery; Cooper & Jamal, 2012).
Classifications of Convergence Insufficiency

The misalignment of the eye or strabismus characterized by an individual eye(s)
turning outward is called exotropia. Exotropia is seen most in individuals with CI. Eye
movement outward can be constant or deviates sporadically (intermittent exotropia).
There are three classifications of exotropia: sensory, intermittent, and consecutive
exotropia (American Association for Pediatric Ophthalmology and Strabismus-Exotropia,
2019). Intermittent exotropia occurs in the driftage of one eye that may occur when the
individual is daydreaming, tired, or viewing an object at a distance. Bright light often
affects a child with intermittent exotropia causing them to squint or close their eyes. The
closure of the eye causes an irregularity of eye usage together. This disorder may lessen
with age but does not entirely resolve (American Association for Pediatric
Ophthalmology and Strabismus-Exotropia, 2019). Intermittent exotropia is considered
primary, affecting between 50 and 90 percent of people, including other types of
exotropia (Jain et al., 2017). With this being the most common of the three exotropia’s,
the mission involves surgery to maintain binocular vision while preventing further ocular
problems such as loss of vision (Chougule & Kekunnaya, 2019).

Additionally, surgery can restore vision and alignment, improve head posture, fix
blurred/double vision, restore visual acuity, enhance psychomotor development, and
advance eye motility (Jain et al., 2017). According to Jain et al. (2017), exophoria

typically follows this form as an outcome due to illness, exhaustion, or manifested due to
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extended near work. It is essential to know that the same eye movement characterizes
exophoria and exotropia; however, exotropia is a more noticeable outward eye movement
(Jain et al., 2017).

Sensory exotropia is also a primary exotropia. It is characterized by poor eyesight,
causing the eyes not to work together and drifting out. Sensory exotropia is defined by
deviations causing retinal or optic nerve abnormalities, cataracts, and corneal opacity
(Jung & Kim, 2018). Lazy eye (amblyopia) is a cause of sensory exotropia (Lajmi et al.,
2020). While sensory exotropia is primary, consecutive exotropia is secondary because it
happens as a result of treatment (Bradbury & Doran, 1993). Consecutive exotropia is
characterized by outward driftage after surgery to correct crossed eyes (American
Association for Pediatric Ophthalmology and Strabismus-Exotropia, 2019). A
developmentally delayed, lazy eye, repeated surgeries, or high hypermetropia are at a
greater risk of manifesting consecutive exotropia (Ganesh et al., 2011).

Prevalence

The prevalence of convergence insufficiency varies based on demographics. The
term prevalence is the proportional statistics of a general population. The word
convergence stems from the movement of both eyes to focus on a single object, and
insufficiency is the inability of the eye not to function correctly. Convergence
Insufficiency disorder is common and affects individuals of all ages, sexes, and countries.
According to Goering et al. (2020), up to 13% of school-aged students in the US are
identified with CI, and the statistics expand to about one in every six people in adults 19

or older. In reference particularly to secondary schools, more than eight percent, or one of
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every twelve high school students in a given school, has convergence insufficiency
(Hassan et al., 2018), and those odds can increase to 17% (or one in every six people) in a
general population (Trieu & Lavrich, 2018). A study conducted in India also concluded
that girls are more likely to be identified as having convergence insufficiency than boys
in the 12 to 16-year-old age group (Arvind, 2014).
Diagnosis

Good vision is often correlated with visual acuity (the distance of letters based on
a fixed standard). School systems often utilize the Snellen chart to evaluate acuity
problems in primary-age students. Nevertheless, even with perfect visual acuity (20/20
vision), the individual may still experience difficulty reading, have poor academic
performance, and see print moving. Educators and nurses must consider binocular vision
problems rather than attribute this to a focusing issue (Goering et al., 2020). Convergence
insufficiency disorder is often undiagnosed or misdiagnosed (i.e., ADHD or dyslexia)
(Migrants et al., 2019). The additional differential diagnosis for ClI accommodative
insufficiency, convergence paralysis, dyslexia, decompensated phoria, uncorrected
refractive error, divergence, thyroid eye disease, and some medical issues (Triantafilou et
al., 2014).

The condition may go unnoticed because it is not detected by general eye exams
(Trieu & Lavrich, 2018), which leads to misdiagnosis. Due to the unpredictable nature of
the CI diagnosis, a doctor would have to conduct a series of tests such as the Near Point
of Convergence Test, Positive Fusional Vergence Test, and given a routine eye exam.

The initial eye exam is used to identify the depth of the problem. As the visional concerns
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increase, the eye examiner may complete one or both tests. The Near Point of
Convergence (NPC) test assesses the focal distance of the eyes. The closest point of sight
will be determined and compared to a national norm. According to the Oman Journal of
Ophthalmology, the normal range of convergence is less than 10 centimeters from the
focal point (i.e., the nose). A convergence is considered unsatisfactory if the NPC
indicates a range greater than 10 (Abraham et al., 2015).

A different assessment method to test if the eye is converged is the Positive
Fusional vergence test (PFV). This test measures the eye’s ability to balance convergence
with objects nearby. According to the Oman Journal of Ophthalmology, the norm of PFV
will vary based on a subject’s ability to see clearly, which is scaled at the point of a blur
(2015). According to research, treatments for convergence deficits will vary based on the
diagnosis. These treatments may include eye exercises, technology therapy, and eyewear
(Abraham et al., 2015). Eye exercises are pivotal in increasing eyes functions and
improving the eye’s muscles, coordination, and circulation. The method of technology
therapy is to promote eye and brain coordination. With better coordination, a diagnosis
such as ocular muscle dysfunction and learning-related vision disorders will improve
significantly (Ciuffreda, 2008). Additionally, reading glasses are a preferred method of
treating convergence. Contrary to prescription glasses, those designed for reading do not
integrate prisms, assisting those with conditions such as presbyopia to focus better (Smith
& Erin, 2002).

Vision is more than the ability to read small/large letters from 10 feet away.

Instead, it can even be described as an entity. From birth to death, our site is the most
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significant of our senses. It allows us to explore and make connections with the world.
We rely on it heavily to make choices and identifications, and we feel lost without it. In
contrast, the lack of sight is just as powerful. When we cannot see or see things clearly,
the rest of our senses become heightened to compensate for our understanding of what we
cannot see.

With a diagnosis of CI, which is considered a trainable disorder, without
treatment, there is no health risk associated with the disorder. However, the symptoms
will persist (Goering et al., 2020). In addition, without treatment, it is essential to note
that symptoms can worsen for the child academically, causing them to fall behind or
between the educational gaps (Scheiman et al., 2018).

Eyesight and Education

According to Patrice Milewski (2017), in a study of health and education,
research showed a link between eyesight and learning (2017). Nearly 80% of learning
stems from visual pathways, and approximately one in four children have visual
problems that negatively impact his/her learning. Difficulties with vision cause reading,
writing, classroom performance, spelling, visual arts, homework completion,
concentration/attention, and reading comprehension. Vision and learning are significant
because reading builds language skills, spelling facilitates a student’s reading capabilities,
writing builds visual perception, fine visual-motor skills, and comprehension. Vision
difficulty can disrupt those functions from working correctly.

In contrast, reading comprehension is needed to process, understand, build visual

memory and convergence. Visual arts are essential for facilitating daily life development
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(social-emotional, cognitive, and physical development), and concentration is crucial as it
allows the child to increase his/her peripheral vision and gross visual-motor skills
(Lazarus, 2020). According to Robert Poppe (2014), in a study of poor eyesight and
educational outcomes, learning achievement is affected for both sexes, but there is also a
link between vision difficulty and school dropouts with a higher probability rate seen
more in girls than in boys.

According to the American Optometric Association (n.d.), to be effective in
reading and learning, a child needs visual acuity, eye focusing, eye tracking, eye teaming,
eye-hand coordination, and visual perception abilities. Visual acuity will allow the child
to see things clearly at a distance, such as using a computer, viewing the
whiteboard/chalkboard, and reading a book up close. Eye focusing will allow the child to
maintain vision clearly and accurately from a distance which is needed to view the
whiteboard that is far away then back to the paper on their desk that is close up. Eye-
tracking is needed for the child to view an object and stay on target when viewing
another, such as eye movement of a printed page and being able to follow an object that
is moving. Eye teaming is vital because it allows students to coordinate their eye
movements when reading a printed page simultaneously. It is used to judge distance and
visual depth when playing sports. Eye-hand coordination is significant because it allows
the student to perform the appropriate movements of the hands directed by visual
information, as with hitting a baseball or drawing an image. Visual perception is essential
to a child’s education because it allows the student to organize printed images into words

or letters, ideas and comprehend and remember the information they have read. These
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visual skills are essential in a child’s learning journey, and the demands of these abilities
will become extensive throughout their educational experience. As a child extends his or
her education, the font size of textbooks will decrease, and the time spent reading,
studying, and course load will increase. With vision difficulties, the demands needed to
learn efficiently and successfully can be disrupted (American Optometric Association,
n.d.). All children must have a healthy vision, leading to tremendous academic success,
social development, and wellbeing (Eyes on Learning, 2021).
Impact of Convergence Insufficiency
Academic Effects

Educational implications surrounding CI affect a student’s visual and motor
abilities. Many of the symptoms cause academic challenges, particularly in reading and
writing, which includes reading while writing (the visual-motor component; Kurokami et
al., 2019). Students with CI particularly find glancing up at the instructional board and
looking down to take notes to be mutually exclusive. Moreover, educational-impairing
behaviors such as challenges to complete tasks/assignments can also manifest (CITT-RS
Study Group, 2018). However difficult for these students, visual-motor strategies are not
typically supported by the general education public school systems. The type of
accommodation that should be included, if at all, is questioned, despite its alarming
prevalence within the school.

Keohler and Wild (2019) argued that visual impairments could fall under No
Child Left Behind or the IDEA (Individuals with Disabilities Education Act). However,

there may not be appropriate tools or accommodations/modifications for students with
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visual deficits, and teachers lack the training to accommodate students in the public
school systems (Koehler & Wild, 2019). While the term visually impaired is considered a
disability under the IDEA (Koehler & Wild, 2019), the term Cl may or may not fall under
the same umbrella of the visually impaired as it is defined by partial sight or being blind
and having an adverse effect on academic performance even with treatment. Studies have
shown that students who undergo treatment for CI progress rather than regress, and Cl
also has the motor functioning that applies to the learning process.
Visual-Motor Effects

Binocular anomalies play an essential role in reading deficits. Reading deficits
can include dyslexia, reading disability, reading comprehension problems, writing
disabilities. Factors surrounding these deficits are primarily due to sensory and motor
coordination, which are in disarray of one another. While the motor system works to
align the eyes and focus them, the sensory system interprets what they see and creates
visual perception. With convergence having a motor component by which both eyes
rotate to meet at a single object, the individual is most likely to feel tired when reading
(Raghuram et al., 2019 and McGregor, 2014). When there is a problem with
convergence, the student may have difficulty focusing from far to near or vice versa, have
problems maintaining the work requirements in front of them, or see double images. The
terms far and near refer to the focal distance of an object.

Nevertheless, when there are issues with the sensory-motor components, the
brain’s sensory fusion or perception interpretation will become suppressed by shutting off

the vision for a single eye. Suppression profoundly limits the individual’s ability to see
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from both eyes simultaneously (Borsting et al., 2005, and von Noorden & Campos,
2002). According to the National Center for Learning Disabilities (n.d.)., visual-motor
deficits or visual processing disorders can cause implications with spatial relations.
Spatial ability pertains to generating, retrieving, retaining, and transforming images. For
example, reading and math heavily utilize symbols. These symbols could include signs,
numbers, and variables in math, and letters and punctuation with reading. For instance, an
individual experiencing difficulty with visual processing may have difficulty
distinguishing letters b/p/d/q due to their shape.

In contrast, a student with good spatial ability is more adept at understanding and
distinguishing the differences in shapes, symbols, numbers, and letters (Fusco et al.,
2015). Visual discrimination and visual closure are other influences of visual-motor
deficits. Interference with visual processing may cause challenges with visual
discrimination or differentiate objects, especially their patterns, colors, size, shape, and
position. Like visual discrimination, interference with visual closure can cause problems
with identifying/recognizing symbols or things he/she may see, causing it to be
unrecognizable because of a single missing feature. An additional visual-motor
dysfunction is visual cues, which guide the way they move. Problems in this area of gross
and fine motor skills can result in clumsiness and lead to educational, social, pragmatic,
and athletic conflict (Molloy et al., 2015 and Fusco et al., 2015).

Social Implications
Treatment for CI could include vision therapy interventions, prism lenses, and

surgery in some cases. Without proper treatment, a child can express various social-
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emotional and academic problems. According to Eric Borsting and colleagues (2016), an
individual with CI that is untreated can express internalizing problems such as
anxiousness or depression, withdrawal, and somatic complaints. They may also show
externalizing issues such as disobedience (breaking the rules) and aggressive behaviors.
In addition to these behaviors, academically, they may be inattentive, gives up quickly,
easily distracted, do not pay attention, interrupt, do not listen, fidget, have trouble
organizing, and are restless or overactive. These are symptoms typically seen in students
diagnosed with ADHD, but diagnosis for CI should be screened as measures of the
student’s behavior are closely related to how they perform academically (Borsting et al.,
2016). Because vision therapy is not applied in most schools, it is challenging to address
some behavioral, social, and academic issues symptoms.

Optometrists are aware of how CI can affect a student while in school.
Understanding that their visual needs can profoundly affect the student’s academic
performance, they may recommend general interventions to assist students. These may
include using a line guide, utilizing a bookmark when reading, using a slant board/incline
for the student’s books, preferential seating closer to the board, and copying notes for the
student. In addition to a student’s academic performance, other areas of a student’s life
can also be negatively impacted, such as eye contact, coordination, motion sickness,
sports, and more. Since vision therapy is provided in offices or home, the question
remains if the optometry accommaodations will be efficient and effective to assist students

academically and with their daily life skills (Willings, n.d.).
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Treatments
Office-Based Treatment Versus Home-Based Treatment

Cl is a manageable condition over time with proper treatment. One solution is
therapy as a form of treatment. Previous researchers believed the two most effective
forms of treatment include office-based treatment accompanied by home-based treatment.
However, there is also controversy on suggested methods to take. For instance, Momeni-
Moghaddam et al. (2015) found office-based therapy impractical, expensive, and a far
commute depending on the individual, making home-based therapy the better, more
affordable alternative. Home-based therapy uses pencil push-ups (i.e., an exercise moving
a pencil or small paper towards the eyes) and computer vision therapy (Scheiman et al.,
2020). However, researchers Alethaha et al. (2018) argued that the office-based approach
to be a relatively more effective approach to treatment. While some investigators suggest
the use of both office-based and home-based together (known as office-based
vergence/accommodative therapy) to be the most effective (Alvarez et al., 2019) as the
instruments used with this method focus on fusional vergence and consistently/frequently
incorporates motor learning principles as well as positive feedback (Scheiman et al.,
2020). It is important to note that the description of what office-based therapy entails is
vague as it is only described as consisting of a significant amblyoscope and glasses
(Scheiman et al., 2020).
Office-Based Vision Therapy

Vision therapy is a technique used by those in the field of optometry. These

therapy exercises include strategies of visual training. Visual training aims to provide
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support for the brain as it processes incoming visual input (Willings, 2017). While
researchers do not typically list procedures used in OBVT, investigators Michael Goering
et al. noted several techniques that can be used. The authors included the use of
vectograms, Brock stings, eccentric circles free-space fusion cards, barrel cards, and Life-
Saver free-space fusion cards (2020). The vectogram uses polarized filters such as 3D
glasses to stabilize fusion and control suppression with a base-in and base-out method.
The individual is allowed to view a single image with a single eye and a different picture
to the other. The Brock string instrument is utilized as a focusing mechanism for the
eye’s lens and prisms and consists of a ten-foot white string with three different color
beads spaciously attached. Another technique used to improve image fusion is eccentric
circles free-space fusion cards, which consist of 2 circles that are labeled with a word
mirroring one another with two cards. The barrel cards are used to converge and maintain
visual focus on a single image using both eyes by holding a card with three dilated barrels
of the same color up to his/her nose. Then similarly to the eccentric circle’s cards is the
Life-Savers cards that require a convergence of fusion by the view of separate color
circles on a single sheet of paper separated by a pencil to form a different color (i.e., red
and green fused by the last circles forming blue, the middle circle floating, and the words
within the circle become apparent) (Optometry.osu.edu., 2005). Trained eye specialists
work with an individual experiencing vision problems such as convergence insufficiency
for one hour once a week, utilizing four to five practices. Then following the office visit,

the individual is asked to reinforce similar methods from home with given instructions.
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Home-Based Therapy

On average, the home-based therapy following the office requires several
procedures to be carried out on a weekly five-day regime. Home-based therapy consists
of the following procedures to increase fusion and acuity, relieve symptoms, and improve
poor academic performance: computer therapy and pencil push-ups (Goering et al.,
2020). Pencil push-ups are a form of vision therapy that can reduce near the point of
convergence. It requires the individual to hold an object within arm’s length to
concentrate on a particular image, bringing it towards them slowly until diplopia occurs
for the need to refocus. Diplopia is the idea of seeing a double of the same object with or
without an eye being closed (Aletaha et al., 2018) and (Triantafilou et al., 2014). The
computer-based orthoptic program is similar to the vectogram in office-based therapy. It
provides exercises such as the base-in/-out stereograms or the saccades in a game-like
format that can be engaging. An additional method that assists with increasing
convergence is the prism recession exercises. With this technique, a target can be placed
on the wall, such as rows of random letters, and the individual could have a smaller paper
of the exact image in their hand, both at eye level. The purpose of this prism power is for
the individual to jump convergence from one image back to the other, taking a step back,
and repeating the cycle until he/she has reached 10 ft (Triantafilou et al., 2014). This
exercise allows the patient to focus and refocus when viewing/switching to near to far
images, such as viewing notes in front of them and looking back up at the whiteboard in a
classroom. Another procedure that can assist both vision and motor functioning (or

sensorimotor skills) is the Rosner dot/pattern exercises. The Rosner dot/pattern exercises
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consist of dots with various drawings, and the client replicates those drawings. To take it
a step further, the client could use a 25 dot Geoboard placing rubber bands around the
pegs to create the existing drawings from the paper. This method focuses on spatial
computation, visual perception, and fine motor skills (Scheiman, 2011).
Occupational Therapy

Although optometrists typically use vision therapy as a form of treatment to assist
with the eye lens and prisms, occupational therapy can also be utilized to assist with daily
functional activities that are affected due to an impairment. The term occupation is
underpinned by activities performed to display essential life qualities such as one’s ability
to flourish in their well-being. Occupations require more than just survival, but also
include the development and by way of maintaining families, opportunities, roles, jobs,
and everyday actions (Rudman et al., 2018). The occupational therapist offers
rehabilitation as well as prescribes interventions with technology to assist with vision
disorders. To improve functionality, the therapists can provide compensatory strategies.
Compensatory strategies are considered modifications that can be used to assist an
impairment such as a visual deficit. Compensatory strategies that can be utilized are
enlarged print, enlarged objects, increased light, high contrast backgrounds, non-glare
paper, black-on-white print, use of solid colors in items or bright colors for labels,
Dynavision, head-turning techniques, anchoring techniques, saccadic training, and more
to assist with oculomotor functioning (Blanchard et al., 2016).
School-Based Therapy

In addition to the home and office vision therapies, Bush and colleagues (2019)
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found that binocular vision school-based therapy plans provided in institutions early on
would increase students’ visual performance in math and reading. School-based therapy
focuses on both binocular vision and oculomotor functioning. This form of therapy uses
sensorimotor techniques that require occupational therapy that can be employed while in
school. School-based therapy could include but is not limited to fine motor development
and sensory processing/integration procedures (Bush et al., 2019). Although this method
decreases academic regression and challenges in academic performance, like the previous
two therapies mentioned, it is most effective over time and not used in the classroom,
where the students spend a third of their day. It is also important to note that it is not
typical for schools to offer school-based therapy and no single procedure alone is
effective in improving the client’s binocular vision (Lazarus, 2020).
Surgery

Surgery is a method to correct convergence insufficiency that may be
recommended if vision therapy is not practical. In such refractory cases, the deviation of
their eyes is either poorly controlled or either too large of a near or distance deviation to
be treated with glasses or therapy (Luan & Wang, 2014). There are several operational
procedures developed to correct Cl, specifically intermittent exotropia. However, it is
essential to note that there is no standard protocol. These procedures include bilateral
rectus recession, medial rectus resection or plication, and unilateral lateral rectus
recession (Luan & Wang, 2014).

Intermittent exotropia is often seen in patients with exotropia and the two methods

commonly used are bilateral lateral rectus recession (with resection of medial rectus
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muscles for a single eye). Bilateral surgery is to be performed on both sides of the eye,
and unilateral is one side, while lateral just means to the side of the eye (O. Spierer & A.
Spierer, 2021). The term strabismus is used to describe how the (bi)lateral rectus
recession is performed on the medial rectus muscles because of its misalignment of the
eyes moving together simultaneously. The medial rectus muscle is the largest of the six
extraocular movement muscles. The lateral rectus, inferior oblique, inferior rectus,
superior oblique, and superior rectus are the other types of extraocular muscles
(Healthline Medical Network, 2018). See Figure 1.

Figure 1
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Lateral Recession, Resection, and Plication Procedures
The recession of the medial rectus is retro-placement for the weakening of the

medial rectus by altering the eye muscles. This procedure (also known as strabismus
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surgery) either tightens or alleviates the restriction of the eye muscles. In addition, the
muscle’s detachment and reattachment occur in this process, placing the muscle further to
the back of the eye to relieve the tension of the eye muscle (American Association for
Pediatric Ophthalmology & Strabismus, 2019). See Figure 2.
Figure 2
Recession Procedure

Muscle Recession Procedure

Original position Extraocular muscle

Note. Recession Procedure- an incision is used cutting the muscle from the eye’s surface,
then reattached further back to loosen the muscle (American Association for Pediatric
Ophthalmology & Strabismus, 2019)

Strabismus surgery requires anesthesia which will vary depending upon the
patient. To approach the eye muscles, the surgeon does not make any incisions to the skin
but does use instruments to cut the conjunctiva (tissue of the eye) to gain access to the
muscles. For this type of surgery, the eye itself is never removed. In addition to the
recession, resection or plication may be required for some cases. With the resection

procedure, the surgeon corrects esotropia by shortening the lateral rectus muscles on each
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eye (removing it and reattaching it in another location) (American Association for
Pediatric Ophthalmology & Strabismus, 2019). The bilateral medial rectus resection
approach not only strengthens the medial rectus but can also collapse and decrease
deviations of the near-distance differences. In contrast to resection, plication is a similar
process, except it requires the muscle to be folded rather than cut (Wang et al., 2019). See
Figure 3.

Figure 3

Resection Procedure

Muscle Resection Procedure

Note. Resection Procedure- a portion of the extraocular muscle is cut and removed, then
reattached to shorten the muscle to restrict elongated movement of the eye.

Both bilateral lateral rectus recession and unilateral lateral rectus recession
methods have proven to be effective in corrective measures for exotropia. Researchers
Oriel and Abraham Spierer (2021) found both methods effective, but the unilateral lateral
rectus recession procedure had more advantages than the bilateral one. With a unilateral
procedure, the time needed for anesthesia can be lessened, the surgical risk such as

blindness (scleral perforation) is diminished if further intervention is necessary, some
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muscles are spared, and it reduces overcorrection. Investigators Oscar Oliva and Alvaro
Morgado (2018) also found unilateral recession to have more significant advantages, such
as under-correction, although the bilateral recession is the most performed procedure. In
contrast, the long-term outcomes showed bilateral lateral rectus recession to have greater
success results because it reduced the recurrence rate of exodeviation (Lee et al., 2019
and Choi et al., 2011). In a study to determine if resection was more effective than
plication, researchers results reported that bilateral medial rectus plication is the better
alternative to resection not only because it decreases the risk of overcorrection, but it is
also safer, easier and less traumatic to the eye (Wang et al., 2019).
Glasses

In cases with unsuccessful exercises of convergence insufficiency therapy, base-in
prism glasses are prescribed. Base-in prism glasses are different from the typical optical
lenses making regular glasses a different method because CI is not a problem of eyesight.
As Cl surrounds the eyes not working together correctly simultaneously with an eye(s)
turning inward, prism lenses can assist as it bends light for an object that can appear to be
in another location. These lenses also help alleviate symptoms of blurred/double vision.
However, it is essential to note that these lenses do not have a correct deviation of the eye
going outward and do not treat the actual underlying issue (McGregor, 2014).

In some cases, an eye patch was used to treat CI, but recent studies have shown it
to be a less effective method because it causes the uncovered eye to work overtime to
converge. It is also known to cause a decline in in-depth perception and profoundly affect

the individual’s daily life performances (Josefson, 2002). According to the American
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Association for Pediatric Ophthalmology and Strabismus, base-out prism glasses also
force the eyes to converge by making them work more extensively than they should;
therefore, they should only be used for a short duration of time to prevent the eyes from
tiring. Although it may help a patient read with its artificial alignment, even with base-in
prism lenses, this does not mean that their eye convergence will become stronger on its
own (American Association for Pediatric Ophthalmology and Strabismus- Convergence
Insufficiency, 2019).

Academic Interventions

Even though therapies are not used inside the classroom to assist students with Cl,
many teachers do, however, use Marzano’s nine instructional strategies for students to be
successful in the classroom, which entail notetaking, recall, and visual representations
(Almeknhlafi et al., 2020). However, when this training is used, a deficit in those areas
remains unanswered in the public-school system.

Acknowledgment of this disorder being a problem in the public-school system
encourages awareness and allows understanding of the issue to be considered for a
resolution, intervention, or treatment. However, there is little to no current literature in
the past 40 years that discusses how students with CI can be educated in the public
classroom, nor instructional strategies widely known for the teacher to follow that can be
done in the classroom to assist students with CI or visual-motor challenges. In a survey
within the private sector (i.e., Schools for the Visually Impaired/Blind) investigators,
Koehler and Wild (2019) found tactile material and large print to be most often used to

assist students with visual impairments. However, this study does not focus on both the
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visual and motor components. It showed that teachers had very little to no access to
specific equipment and materials that could be used to assist students, and appropriate
accommodations may not be utilized due to a lack of knowledge and materials (Koehler
& Wild, 2019). While there is research on visual impairment by private school educators
to support students’ improvement in academic performance with instructional strategies
for reading, the scholarly community needs to investigate the visual deficit subcategory
convergence insufficiency and how it relates to the public sector of instructional
strategies to assist with reading while writing.

According to the National Interventions for Learning Disabilities, interventions
should suit the child’s needs with individual differences. Each student has a difference in
their strengths and weaknesses; therefore, for an intervention to be effective, the
examiner/teacher must build on the students’ strengths to assist within their areas of need.
Some common interventions that could be used for reading for an individual with a visual
processing disorder, such as Cl, are enlarged print. With an oversized print, the student
may not have to strain their eyes as much, and the words can appear more legible and
manageable whether it is my book, worksheet, computer, or paper. Another method that
works with younger students is to block out distractions by removal of the peripheral
surrounding while encouraging focus on the point at hand. To improve writing, one can
add structure by darkening the lines of the paper, using raised lines for kinesthetic
learning, modifying worksheets for a more controlled focus, and dividing the paper into
large sections to differentiate topics may also help. Even more important is the teaching

style. The teacher(s) can assist a student in various ways, but the key is being aware of
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their strengths and weaknesses and monitoring their abilities progress. For instance, to
reference work written on the whiteboard, the teacher may additionally read the
information aloud or have given the student with visual processing disorder notes as a
means to accommodate their learning (National Center for Learning Disabilities, n.d.).
Summary

There are two to three students per class set of 30 with CI in each general
population inclusive classroom setting. This disorder was characterized by abnormal eye
deficits that cause an adverse effect on a student’s academic performance. Although ClI is
a common disorder, it is not well known by public school teachers, which results in a lack
of knowledge on how to assist students with disabilities. Typically undetected, binocular
visual deficits are often confused with learning disabilities due to their symptoms or lack
thereof (the ability to read far away). It is vital for educational professionals to
recognize/identify if there is a lack of focus or a visual deficiency for interventions to be
geared towards assisting them effectively. This disorder is not easily identified by a
general exam and is often undiagnosed or misdiagnosed; however, treatment plans are
available to manage symptoms. The two most common types of therapy are office-based
and home-based approaches. Occupational therapy is also an option to assist with visual
and visual-motor impairments. In recent years, a school-based approach has also been
found effective. Each form of intervention shows progression over time; however, there
were no known approaches for special education teachers to use in an inclusive
classroom setting. Although teachers understand their role is to accommodate students

and instruct them by providing an individualized education plan, not all plans mention
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this eye disorder. Therefore, teachers are left to adjust and find what works best for
students based on their knowledge and experience. This study aimed to explore
instructional strategies inclusive special educators use in classrooms to assist students
with visual-motor deficits. This study aimed to determine if extensive professional
training is needed to prevent students from falling behind or regressing each year.

Research Question(s): What instructional strategies do special education teachers
use to assist students who have CI with visual-motor deficits? How do instructional
practices for visual deficits assist students with notetaking as perceived by special
education teachers?

The ULD is the conceptual framework that explains the multimodal
representations of content engagement and access by which disabled students may be
supported in their learning using different types of strategies in each classroom.

While Chapter 2 discussed background information for the research, Chapter 3 is
the breakdown of methods that were used to conduct my study to determine the
techniques that are used to assist students with visual-motor deficits such as CI. The

research methods included provide a roadmap in answering the RQ questions.
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Chapter 3: Research Method

The purpose of this qualitative study was to explore special education teachers’
perceptions on the instructional strategies used in an inclusive general population in high
school to assist with notetaking for students with CI to determine if professional
development is necessary. There are no general inventions set in place in the public
school system to assist visual-motor deficit students from systemically falling behind
academically each year. | performed a study in southeast Georgia at a public high school.
This school has nearly 2,000 students between Grades 9-12 with a 19 to 1 teacher ratio.
Thirty-seven percent of students in the school have scored under proficiency on
standardized test scores in reading. To better understand what instructional strategies the
teacher uses and why, a qualitative research method provided the opportunity to explore
the educators’ experiences with students having difficulty with notetaking due to a visual-
motor deficit. Chapter 3 discusses the research design rationale, methods, data collection,
data analysis, and ethical considerations.

Research Design and Rationale

A research design refers to the different strategies used in a study to answer the
research question, and the rationale is the justification for conducting the research (Moran
& Carroll, 2020). A good qualitative research question will inform and extend knowledge
through exploration. It includes relatable inquiries to guide and explain the issues of the
study (Cresswell, 2016, 129). To answer the research questions, “What instructional
strategies do special education teachers use to assist students who have CI with visual-

motor deficits?”” and “How do instructional practices for visual deficits assist students
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with notetaking as perceived by special education teachers?” | used a qualitative research
approach. The strategies listed in Figure 4 were used in this study to design my research:
the research setting, research questions, data collections, described experiences, data
analysis, interpretation of the data, and presenting the findings.

Figure 4

Qualitative Research Design Strategies

[ Research Setting ‘ | Research Questions I
‘ Data Collections / Interviews ‘

Participants Described Lived Experiences
(Phenomenological Design)
¥

‘ Data Analysis / Theme Analysis

|

‘ Interpret the Data |

+

| Present the Findings

A phenomenological research design was specifically used to investigate
strategies used by teachers in a public school system. The phenomenological approach
was parallel to the research purpose, focusing on lived personal experiences (see Capp,
2017; Reiter et al., 2011). The phenomenon of interest created alignment and found
relevant information to the theory to explore, describe, or understand the information
(Neal, 2020). A phenomenological approach helped me understand the methods special
education teachers use for the characteristics of Cl and explore the various methods used
in the classroom to support symptomatic individuals. An in-depth interview allowed me

to ask open-ended questions to uncover detailed information and extend an investigation
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for concern or strategies more in-depth when using this process (Reiter et al., 2011). This
approach allowed me to interview the participants and utilize follow-up questions to
obtain a more detailed outlook for the study. In using the phenomenological approach, |
also viewed the participant’s nonverbal language and their verbal responses. It challenged
me to be more observant and receptive (Reiter et al., 2011). Other design choices were
not conducive to this study to gather teachers’ perspective experiences (Braun & Clarke,
2013). Though designs such as narrative research, case study, ethnography, and grounded
theory all involve collective interviews of the participants, a phenomenological analysis
was more suited for this study to explore lived experiences from multiple people.
Roles and Responsibilities

The role of a researcher can vary per individual skill; however, a good researcher
should maintain a critical mind, perseverance, communication skills, and be non-biased.
In addition, a good researcher requires the ability to comprehend problems and keep an
open mind to others’ understanding of the problem (Rumman & Alheet, 2019).
Therefore, | carefully explained the study, eliminating biases and conducting interviews
according to the design. It is also important to note that | did not interview any teachers |
have a personal or professional relationship with to prevent biases and influence
decisions to participate.

The role of the participants required the teachers’ awareness of students who are
potentially at risk academically and the ability to perform accommodations as they
differentiate instruction. Inclusion is a term used to describe the incorporation of students

with disabilities and students without disabilities learning the same content in a general
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population setting. Special education teachers co-teach and collaborate with general
education teachers to teach everyone in the classroom through planning. During planning,
the components of student abilities, methods for incorporating a standard, and strategic
strategies support the varied learning styles of all students. Although many public
educators in an inclusive classroom may not be aware of ClI, their primary role is to
accommodate the students. It can be done by assessing the student’s abilities (i.e.,
strengths and weaknesses), determining their academic needs, developing plans to meet
students’ needs, and implementing them. Their job is also to manage behavior,
differentiate, and be flexible (Mah Tjun Lyn et al., 2020).

Additionally, the teacher should plan activities that will help teach the child,
implement IEP, monitor progress, and collaborate with other teachers, administration,
and parents on how to best help the student. Special educators typically find the students
with disabilities are the most vulnerable. Supporting students of this classification is why
most special education teachers chose the profession. Understanding their vulnerability,
the service educators provide will significantly impact young scholars and society
(Gavish, 2017). To accomplish meeting the goals of students, additional professional
training is needed (Blandul & Bradea, 2017). Conclusively, the extra training made them
feel more competent with essential skills and their continuing efforts in assisting all their
students’ disabilities and abilities.

Research Methodology
This research study focused on the experiences of inclusive special education

teachers. The gualitative method phenomenological approach guided my investigation on
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instructional strategies used by teachers at a public school system. This approach
encouraged me to meet and observe the participants and develop a rapport during our
dialogue.

In the interview process, the construct of questioning to facilitate semistructured
interviews were thoughtful, carefully prepared, and flexible with my questioning. The
interview process allowed me to develop a meaning for the participants’ experiences
(Kallio et al., 2016). Open-ended questions set the tone with the participants in a virtual
conference via Zoom for collaboration and elaboration. Zoom allowed me to observe the
facial expressions and interact with participants on a semi-formal basis while maintaining
safety during this pandemic season. The participants were sent a copy of the questions a
week before the interview. The participants’ responses were recorded during the
interview, using audio recording and transcription. Analyzing the data was followed with
the use of open coding. A qualitative data analysis program called Coding Analysis
Toolkit (CAT) was initially the tool I used; however, Atlast.ti was used to annotate and
code raw data. A Microsoft Word document was also used to highlight the transcriptions
with the input of the teachers’ responses represented in categories to compare data
(Cascio et al. 2019).

Participant Selection Logic

Primary data collected from employees of an educational institution in Georgia
was the leading information resource. Because the problem of the study focused on
instructional strategies related to deficits, it was befitting to analyze the responses of

special education teachers specifically. The problem aligned with the role of the teacher
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because special education teachers provide accommodations for students with disabilities,
learning and behavioral challenges, social-economic problems, and cultural
disadvantages (van Garderen et al., 2016). The selection of participants was on the
recommendation of the special education department chair. Verification of the
candidates’ experience and qualifications for the study assisted in determining if they
would be a good fit. A follow-up email was sent to all candidates afterward. After the
follow-up, 20 selected candidates participated in the interview process.

In this qualitative research, sampling was deliberate and purposeful. A criterion
sampling highlighted the predefined criteria and experience of being a special education
inclusive teacher. However, their actual experiences and characteristics such as age,
number of years teaching, race, gender, or education level may differ. Phenomenological
research typically required less than 10 participants; however, the sample size can vary,
especially when the content analysis is involved (Moser & Korstjens, 2018). To develop
a rich understanding of perspectives for this study, an anticipated total of 20 participants
was the goal. However, this number would have decreased if saturation was met early on.
Research revealed that more than the recommended 10 participants can have an
insufficient sample size that affects a study’s trustworthiness, validity, and
generalizability. Conversely, having more than the recommended can decrease biases and
increase reliability of the data (Vasileiou et al., 2018).

The criterion on which the participation selection was based for this qualitative
methodology was called inclusion criteria. The inclusion criteria guided potential

participants referring to characteristics one must-have for consideration (Patino &
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Ferreira, 2018). One inclusion criterion was that participants have served as special
education teachers for at least 1 year and be employed for the school. In addition, the
teacher must possess a special education teacher certification by the state. Another
inclusion criterion was for the educators to have taught in an inclusive classroom because
it can address accommaodations provided for a lucrative number of students in the setting
other than only students with disabilities generally in a self-contained classroom.
Establishing such a criterion assured that the participants have substantial experience and
know-how to address the research questions and provide the necessary information
(Patino & Ferreira, 2018). The participants were known to meet the criterion as it was
presented to the department chair for special educators and based on their suggestion.
There are specific procedures for how participants were identified, contacted, and
recruited. Firstly, the director of testing and research provided me with permission to
access the population. Next, potential participants were identified by request of the
special education department chair, allowing me to facilitate the dissemination of online
inquiries. Following the department chair’s suggestions, potential participants were
emailed to determine if candidates are appropriate for the study. If selected, the
participants were to receive an email to inform them of their candidacy. The online
correspondence also entailed a clear state of the research and its purpose, criteria for
eligibility, informed consent, time and date of the study, and contact information for all
parties interested. Lastly, a week before the study, the participants received a list of the

interview questions that were to be asked to prepare them for what is to come.
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Instrumentation

The instrument used for this qualitative phenomenology study is inquiry-based
interviews. The interviews were semistructured to solicit detailed perspectives from the
interviewees. Participants responded to each question freely to discuss the topic’s account
of how they experienced it. In utilizing the semistructured interviews, additional detailed
follow-up questions were also asked to understand the phenomenon better. Though
qualitative semistructured interviews consider the interviewee’s experiences, it also
allows the researcher to conduct formal or semi-formal questioning while the researcher
observes the facial expression and body language of the participants (Kallio, 2016).
Moreover, because face-to-face and online interviews are more personal than surveys, I
was able to establish a rapport with the participants.

Semistructured interview questions were used in this study to tailor to
interviewees’ lived experiences and knowledge. In addition, open-ended questions were
used in the study to explore the perspective of secondary inclusive special educators.
Open-ended interviews can answer who, why, what, when, where, or how questions as a
basis for questioning or as a follow-up to fully understand the interviewee’s perspective.
With this instrument, | was also able to include probing techniques both verbally and
non-verbal by allowing them to think aloud (Kallio, 2016).

The protocol for the interview was essential in providing a detailed and rich
understanding of the participant’s experiences. An interview protocol comprises four
phases: alignment of research guestions with the interview questions, inquiry-based

dialogue, feedback intake, and piloting the interview (Castillo-Montoya, 2016). The first
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step for the interview procedure for this study was to design questions based on who,
what, and why | am interviewing them. For this study, my questions were to explore
special education teachers’ perceptions on the instructional strategies used in an inclusive
general population in high school to assist with notetaking for students with CI. To elicit
an inquiry-driven dialogue with the participants, | constructed questions asking about
types of interventions or methods used, why, and their effectiveness to improve students’
visual-motor challenges to align the interview questions with the research questions and
purpose. The preparation of questions supported the research, and considering follow-up
questions allowed the investigator to stay on the script to gain additional data relative to
the study (Castillo-Montoya, 2016). Questions were sent to participants before the
interview, and feedback questions were asked for reliability and trustworthiness after the
interview.

As part of the interview protocol process, conducting a pilot study allows the
researcher to examine the interview questions (quality, reliability, and time) on a trial
basis (Castillo-Montoya, 2016). Testing the feasibility of an approach is a crucial
component of the main study as changes can be made to reformulate the questions to
create a stimulating and relevant dialogue with the participants (Castillo-Montoya, 2016).
Because this suggestion increases the reliability of the interview questions, although it
implemented a lengthy delay of the actual research and wasting data, | conducted a pilot
study. In the pilot study, interview questions were created to align with a research
question and generate detailed, thick descriptions of participants’ experiences.

In addition to the interview questions before the actual interview of the
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participants, consent was given to each participant. The document also included the
purpose for the interview, interview procedures, and request permission to audio-record
the conversation. The audio-recording device was used as a data collection instrument
and source. Using such a device allowed the research to focus more on what the
participant is saying as an active listener and create a flow if follow-up or probing
questions are asked during the conversation. In addition, eye contact was maintained
during the interview, and it was replayed for a more accurate recall for data analysis
(Gray et al., 2020). The audio recordings were transcribed using a talk-to-text software
called Otter.ai. Otter.ai allows data from the audio to be scripted onto Microsoft Word
with a quick and easy transfer (Bakker, 2017). The data were then analyzed with the use
of open coding. A qualitative data analysis program called Atlast.ti would then be used to
initially and efficiently annotate and code raw data inputting teachers’ responses into
categories to compare data. Using Atlast.ti enabled data to be analyzed using more
extensive data sets while being efficient, valid, dependent, trustworthy, and reliable
(Cascio et al., 2019).
Pilot Study

A pilot study was conducted to assess protocols of the phenomenological
qualitative research and recruitment strategies. Researchers Hassan, Schattner, and Mazza
describe a pilot study as a crucial stage to identify possible complications, problematic
areas, or insufficiencies in the research instruments before carrying on with the study
(2006). Implementing the pilot process can also lead to the familiarity of procedures as

the full scope of the study proceeds (Hassan, Schattner, & Mazza, 2006). For this study,
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to determine the feasibility of the protocol, the recruitment of two participant required an
inclusion criterion for the subjects to be an employee at the school, to hold a special
education certification, to have taught in an inclusive classroom, and service special
education students for at least one year. The special education department chair was
asked to recommend potential candidates that fit the criteria or asked if he/she would
participate if they fit the criteria. The eligible participants then receive an email to inform
them of candidacy if they would like to participate, followed by an explanatory statement
of the research, its purpose, and a consent form. The first participant was asked a series of
open-ended, inquiry-based questions in a semi-structured interview via Zoom conference
call. The interview questions were aligned to address the research problem and questions
on the types of interventions or methods teachers use to assist students’ visual-motor
deficits while in the classroom.

The initial interview questions that were asked are listed in Appendix D. Follow-
up questions were also asked to support the research further. For the second participant,
these questions may be reformulated, eliminated, or additional questions may be
implemented based on the flow, responses, and richness of the data towards answering
the research questions. However, no changes were made to the interview questions.
During both interviews, with the participants’ permission, an audio recording of the study
was made. For insurance, a hand-held tape recorder (or Dictaphone) was also used as a
backup for technical challenges. | used Otter.ai to transfer talk-to-text onto a Microsoft
Word Document. A copy of this document was sent back to the participant for an

accurate review. Once verified as accurate or once the transcript was amended, to analyze
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the data, | then use Atlast.ti to annotate and code the raw data putting the teacher’s
responses into categories to determine the instrument’s reliability.

Conducting a pilot study allowed me to gauge the time of the interview, identify
problematic areas for amendments to be made, and determine if the data analysis tools
are conducive for the study. The pilot study was relative to the main study as it provided
a foundation for familiarity with the questions for flow and enhanced engagement
practices. The pilot was also a baseline to determine if the implementation for issues such
as comprehension of questions or the sequence for questioning is needed (Hassan,
Schattner, & Mazza, 2006). Additionally, the pilot study related to the main study
because it provided me with information to examine if further questions should be
stricken or added for a thicker, rich, detailed response of participants’ perspectives.
Procedures for Participation

The department chair of special education educator of the school(s) was notified
of the study. Based on the selection criterion, a list of recommended participants was
asked for recruitment. This study will select 20 special education teachers at a secondary
high school. Two other secondary high schools in the area were considered to interview
teachers if more participants were needed due to lack of participation unless saturation is
met. After receiving confirmation of the names and emails of the teachers, they were
contacted regarding the study. Via email, each teacher received an invitation letter
explaining the study and asked if they would like to participate in the study. The email
included that teachers replied to email to confirm Informed Consent. An attachment of

the interview questions was also included in the email. Before the study began, the
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participants were given research information, its purpose, process, terms of
confidentiality, the option, and advantages of participating in the survey, and the option
to withdraw. To determine the prospective participants, the teachers actively consented to
the document by replying to the email. This reply documented a copy of informed
consent with signature and willingness to participate. | sent a follow-up email welcoming
participants, listing the time and date of the interview, and attached a list of the interview
questions for preparation beforehand.

As mentioned in the previous paragraph, the subjects were sent a list of interview
questions via email prior to the meeting date. The interviews were held via Zoom
conference call. According to Gray et al. (2020), Zoom is a program using video
conferencing software that allowed individuals to communicate in real-time through
video imaging and audio. It is an excellent alternative to a face-to-face interview because
the researcher and interviewee can still interact digitally and personally while developing
a simulating rapport (Gray et al., 2020). Each interview was held one at a time with the
researcher and one participant. An audio recording was used via Zoom, and a tape-
recorder was used as a backup plan in case there are technical difficulties or disturbances
(Gray et al., 2020). The duration of the conference call was approximately 20 minutes
long. All interviews were completed within three months. Following the interview, a
closing statement was provided to let participants know the study has ended and thank
them for their participation. Once interviews were complete, member checking was
conducted. Member checking entails returning the responses of the participants to them

to ensure that the information transcribed is accurate and that no further implementations
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to the data are necessary (Carlson, 2010). After the audio was transferred into a written
script for this study, | emailed participants their responses for accuracy. An additional
email was sent to all participants via email attachment after the interview. Contact
information for questions or concerns, an offer of results when the study is complete, and
references for participants to discover more about the topic were emailed after the
interview. A formal debriefing form will not be used in this study because no deception
will be involved (Allen, 2017). Interviews were concluded after three months, and no
post-follow-up was necessary.
Data Analysis Plan

This qualitative study aimed to investigate the instructional strategies used by
educators to assist students with visual disabilities, such as Convergence Insufficiency.
The following strategies were used in this study to collect data for my research:
Observations, protocols, interviews, audio recordings, transcripts, and coding and
analysis (Busetto et al., 2020). The interview addressed the following research questions:
1- What instructional strategies do special education teachers use to assist Cl students
with visual-motor deficits? 2- How do instructional practices for students with visual
deficits assist students with notetaking? The responses from the interview were tape-
recorded and transcribed. The analysis process should not be performed without a written
transcription (Braun & Clarke, 2013). The data collected from the interview was
observed and analyzed using an open-coded transcription. The transcription was put into
categories and validated.

Procedures for data collection included coding. Data collection for the study
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consisted of open-ended interview questions, tape recordings, and transcribed files that
used. Participants were asked questions via Zoom conference call. Data from the
participants were assessed on instructional strategies used inside the classroom. The
interviews were conducted in the participant’s natural or preferred setting. The data
collected was raw and considered primary. Otter.ai was used to transfer the audio into a
script, and data was transferred onto Microsoft Word (Bakker, 2017). An analysis of the
interview questions was then coded. The results of the coding were recorded and
categorized for each subject.

Data analysis software will be used in the data collection process to code the
participants’ responses. Utilizing coding analysis Atlast.ti allowed me to categorize the
participants’ responses to look for patterns. The organization of the information brought
meaning to the data (Provalis Research, 2021). Atlast.ti initially and efficiently annotate
and code the raw data to input the teacher’s responses into categories to compare data.
Using Atlast.ti enabled data to be thematically analyzed using more extensive data sets
while being efficient, valid, dependent, trustworthy, and reliable (Cascio et al., 2019).

Member checking was used to increase credibility. The participants returned a
reply about the transcripts to ensure that the data is correct. Member checking also
increased validity, credibility, confirmability, and trustworthiness (Carlson, 2010). To
further enhance trustworthiness, an audit trail was documented for the entirety of the
research. In addition, an audit trail provided confirmability to the research. This approach
illustrated the findings that include the subject’s perspectives, data collection methods,

and an analysis of the information (Carcary, 2020). In this study, the audit trail was a



61

great tool to describe how themes were coded and rationalized, clarify results, and be
used for replication. The audit trail combined with member checks and the data from the
interview itself were all used to assure the validity of the research through a triangulation
process. Triangulation corroborated evidence using multiple data sources to authenticity
and enhances the trust of the conclusion (Ramsook, 2018). In this study, there were three
methods checked against the other. Using more than one source in such a manner
facilitates validating the authenticity of the information, providing an in-depth
understanding, and creating a comprehensive, rich, accurate, and credible report
(Ramsook, 2018).
Issues of Trustworthiness

Validity

Suter (2012) described an essential component in qualitative research as validity.
Validity refers to the accuracy of what is being measured. Trustworthiness in the
conclusions or results is the researcher’s goal. Therefore, establishing trust within the
conclusion should be credible, confirmable, dependable, and transferable (Suter, 2012).
For this study, bias from the researcher was controlled, and there were consistency
checks from the participants to see if the information from the transcription was accurate
or should be modified in the research study to achieve validity. Finally, consistency
across subjects was also promoted and identified to increase validity. Empirical
confidence of the data was found by research when the data repeats and no additional
data was reported. This term is referred to as saturation, and it can provide validity in

qualitative research (Saunders et al., 2018).
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Trustworthiness

Suter (2012) noted that triangulation could increase trustworthiness, including
interview transcriptions, member checks, and an audit trail. All three were used for this
research study. Triangulation requires multiple data sources to enhance the trust in the
validity of the conclusions. The first method that was used to ensure trustworthiness is
interview transcripts which provide a detailed account of events and thoughts during the
interview. Member checking, used afterwards, provided validation to the data as the
review of the interpretations made are accurate. Finally, an audit trail provided the
roadmap of steps taken from the beginning to the end of the report investigated in the
study (Suter, 2012).
Credibility

Credibility goes hand and hand with trustworthiness. Suter (2012) states that
credibility can be met with the validity of data and strong evidence through the
triangulation of multiple resources used. The data quality for this study was enhanced by
organizing information utilizing an audit trial, transcriptions of coding from interviews,
and member checks. In the transcripts, coding provided recurring themes, which entails
data reduction. A data display of the rechecked data from the participants and the audit
trail was included in the findings to increase credibility (Ramsook, 2018). Noting if
saturation was met and developing a conclusion of the findings was also used to test the
findings’ validity. Additionally, a peer review consultation with the research team was

also conducted to promote credibility and trustworthiness in the study (Suter, 2012).
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Transferability

According to Suter (2012), research findings can be generalized across various
participants. For this study, special education teachers were the participants. However,
they can be substituted for general education teachers, the situation could focus on
reading rather than notetaking, and the groups could also be changed from convergence
insufficiency to one such as amblyopia. The data was understandable and detailed for
reviewers to evaluate the findings to ensure transferability. Additional findings for this
research study are applicable (Suter, 2012). The audit trails also provided clear and
concise steps to how the data sources and analysis will be collected from beginning to
end of the research, which allows the study to be repeated (Ramsook, 2018).
Dependability

Dependability is the stability of research and ensuring alignment was maintained
(Ramsook, 2018). Evidence in this study provided dependability throughout the study to
support the research. The research problem, purpose, theoretical framework, research
question, methods, and design all aligned with the study to increase dependability. Audit
trails, transcription, and triangulation were also used to enhance dependability.
Dependability can also be increased by having an additional researcher audit the research
(Suter, 2012).

Confirmability

According to Ramsook (2018), confirmability refers to the meaning of the

participants and their likeliness to repeat the action or responses. Confirmability was the

objectiveness within the study. It was used to control or eliminate biases. In this study,
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the data remained neutral, and triangulation and coding were implemented to demonstrate
the findings. After interviews, audio recordings were scripted and returned to participants
for accuracy before being coded. An inquiry audit was also utilized as confirmation that
the research is accurate (Suter, 2012).

Ethical Procedures

Ethical procedures refer to the scientific integrity of societal rights and wellbeing
(Sivasubramaniam, 2021). Therefore, before conducting research, obtaining approval was
essential to ensure that the study is legitimate, relevant, and protected by all parties.
Approval of a study was obtained through the Institutional Review Board (IRB). The IRB
is designed to review and make certain ethical principles met to ensure participants’
welfare is protected (Jenn, 2006).

For this qualitative study, data collection was obtained only after confirmation
from the IRB and board members from Walden University. Once approved by the IRB,
additional approval from the school board testing department and principal were
necessary. After approvals were in place, each participant was emailed. The email
introduced the study document the purpose, problem, and nature of the study. It also
included an attachment with the research questions and a request to reply for informed
consent. Individuals that responded to the email gave their consent and were contacted
with next steps. According to Sivasubramaniam (2021), informed consent is significant to
the research process as it informs potential participants about the central components
involved in the research and ethical considerations.

After approval was met and participants voluntarily signed the informed consent,
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the interview process began. Participants had the right to withdraw from the study
anytime throughout the study (Sivasubramaniam, 2021). The interviews were conducted
over three months using a one-on-one procedure for privacy. No students’ names were
added to the data nor reported, and the teacher’s names remain confidential. According to
Nijhawan et al. (2013), a confidentiality statement should be made in the informed
consent document and a description of viewers who can access the records. Therefore,
data was anonymously analyzed for this study and assurance that no harm will be
provided to the participants. Nijhawan et al. (2013) stated that any risk, no matter how
minimal, should also be explained as the informed consent, and if the patient is
undergoing any discomforts, the patient has the right to discontinue. All data received
from the study was maintained and held in a locked isolated area for five years. In
addition to autonomy, wellbeing, and confidentiality, it is also a principle to treat all
patients equally and fairly (Harris & Gilbert, 2022). All patients involved in this study
deserve respect, fairness, and equitable rights, which was implemented during the study.
Summary

During the research, various elements were used to explore inclusive special
education teachers’ instructional strategies to assist students with visual-motor deficits,
such as CI in notetaking. Qualitative research was implemented to understand what
educators use for in-depth information thoroughly. In the qualitative research, the
phenomenological approach was used to develop an understanding of their techniques
and methods of support. Open-ended questioning in a semi-structured interview was most

appropriate to answer the research questions. The population size consisted of 20
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educators in a public school system. Teachers were interviewed via virtual conference
call in their preferred natural setting. Before the interview, teachers were provided with
an email explaining the study and their option to participate, and a reply for consent to
participate was provided to continue with the research process. A list of the research
questions was also attached to the email. During the interview process, participants were
audio-recorded via Zoom and, as an alternative, tape-recorded if there were technical
issues. After the interview, data collection and analysis transferred the audio into written
transcripts. The transcripts were converted onto Microsoft Word and emailed, and once
participants confirmed their transcripts as correct, they were used for coding.

As member checks were implemented, an audit trail also reported findings from
beginning to end. Biases were eliminated to ensure the validity of the research study by
only reporting the teachers’ responses. Triangulation was used to increase
trustworthiness. Triangulation included member checks, transcripts, and an audit trail.
Credibility, dependability, trustworthiness, and reliability were gained using the
triangulation method’s various features. This study was generalized and can be used for
future research. Evidence to support the research was included to increase dependability
without biases from the researcher and increases confirmability. Ethical procedures were
put in place to support the participants and the research.

Cl is a common disorder that is not well-known by public school teachers. Visual
motor deficits such as ClI are typically undetected or misdiagnosed even by common
medical professionals. Although teachers may be unaware of this disability, their role is

to accommodate students and find the best methods for students based on their
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knowledge and experience. This study aimed to explore instructional strategies inclusive
special educators use in classrooms to assist students with visual-motor deficits. This
study aimed to determine what techniques can assist with visual-motor deficits and if
extensive professional training was needed to prevent students from falling behind or
regressing each year.

Chapter 3 displays the methods used to conduct my study to determine the
techniques used to assist students with visual-motor deficits, such as Cl. To answer the
RQs, I use a qualitative phenomenological approach to explore special education
teachers’ methods in the classroom to support symptomatic students. Twenty participants
are the anticipated goal to develop a rich understanding of perspectives. A selection
criterion for the research participants was put in place. Using the phenomenological
approach allowed me to focus on the teachers’ personal experiences. The research design
assisted me as a roadmap in answering the question. My role as the researcher was to
maintain a non-biased attitude during the research process.

With the qualitative method, | interviewed participants using open-ended semi-
structured questions via Zoom. Once the interviews were complete, member checking
was made. A pilot study was conducted first to determine if there were any problematic
areas with the research questions and instruments, with 11 inquiry-based interview
questions. The data analysis plan included protocols for audio recordings of the interview
and categorizing raw data; then, | coded using Atlast. to analyze.

An audit trail and member checking were used to increase the trustworthiness of

the data. Validity, credibility, dependability, and transferability were established along
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with triangulation. Ethical procedures were implemented to minimize the risk of harm to
the participants. Chapter 4 explained the results answering all interview questions in

depth with evidence of the coding.
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Chapter 4: Results

The literature review revealed the various treatment plans that were used as
interventions for a visual-motor deficit, such as convergence insufficiency. However, no
known treatment plans were developed by medical professionals that teachers could use
in the classroom. The instructional strategies implemented inside the classroom to assist
with a visual disorder were helpful. However, there was little to no information on
assisting students with a visual-motor deficit, such as CI, with techniques such as
notetaking. There need to be general inventions set in place in the public school system to
assist visual-motor deficit students from systemically falling behind academically each
year. This study aimed to explore instructional strategies that secondary special education
teachers of an inclusive setting use to assist students who struggle with notetaking due to
visual or visual-motor deficits known or unknown as convergence insufficiency.

Pilot Study

Two teachers were interviewed to conduct a pilot study to assess the feasibility of
the research questions and their processes. In the study, resources such as emails, Zoom,
and recording devices were feasible, and the interview duration did not challenge the
questions. Zoom allowed teachers to maintain a distance for health concerns, provided
convenience for those with a busy schedule, and allowed me to observe their facial
expressions when interacting with participants. The participants were also assessed to
determine if eligibility criteria were appropriate for the recruitment. Though the
eligibility criteria were also useful, the interview questions were fine for the participants.

Using open-ended questions allowed the teachers to express their experiences. There was
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no issue collecting the data needed, and the process was used for future interviews.
Research Setting

An email was sent to the special education department chair for the email address
of special education teachers that could be viable candidates for the study to begin
recruitment. An email was sent to all the special education teachers in three high schools
in the same county to reach a significant number of participants. Purposeful sampling was
used to reduce the number of participants based on the following inclusion criteria. The
qualification for the study was for the educator to work as a special education teacher and
have at least 1 year of experience in inclusive classrooms. They needed to work in a
secondary educational institution and possess a teaching certification from the state. The
participants were asked to respond to the email if they wanted to participate. Asking
teachers to respond via email made the corresponding process simple and fast for both the
teachers and me by eliminating having to schedule additional times to contact them via
call or meet before and after the interview. The teachers were allowed to review research
questions before the interview.

The interviews were conducted via Zoom conference call. The participants could
remain in their classrooms or relocate if preferred to maintain comfort. Interviews were
also scheduled based on teachers’ preferred timing, before school hours, after school, or
during planning when appropriate. The time the study was conducted did not
significantly influence the interpretation of the study results. However, it is important to
note that the participants who chose to interview plan lost preparation time for lesson

planning. Preparation time for lesson plans was essential, especially for teachers needing
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to assess student understanding of concepts, assisting students who have fallen below the
average in the course during this timeframe, or those preparing students for the end-of-
course assessments. Despite the timing, teachers were openly willing to assist with the
interview showing a great representation of positivity as a part of their school climate.
Demographics

A total of 20 participants were selected to participate. Thirty potential special
education teachers were emailed asking if they would like to participate in the study, but
only 22 responded. Two of the candidates that responded were not selected. The
remaining 20 candidates were selected to acquire enriched and authentic data to answer
the research questions. The participants selected were all special education teachers who
worked in an inclusive school setting with at least 1 year of experience. The participants’
ages were between 33 and 56 years old. Six of the qualifying interviewees were men, and
14 were women. Thirty percent of the interviewees were from India, 40% were African
American, and 30% were Caucasian. Participants were of different ethnicities, gender,
and ages, all of which had no bearing on the teacher’s ability to answer the questions
during the interview. However, the number of years teaching played a crucial role in the
teacher’s experience with various students and academic interventions implemented. The
number of years teaching ranged between 7 and 29 years of service.

Data Collection

In this qualitative study, I used the phenomenological approach to explore

instructional strategies secondary special education teachers of an inclusive setting use to

assist students who struggle with notetaking due to visual or visual-motor deficits known
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or unknown as Cl. In the recruitment process and the selection of candidates, the
participants were asked to confirm their consent and participation via email. Once
confirmation was received and validated, notification of selection letters, non-selection
letters, and interview questions were submitted. For selected participants, the study
process was explained, and a time/date to conduct the interview was developed. The non-
selected participants were emailed a correspondence expressing appreciation for their
consideration and explained that a sufficient number of qualified participants had been
reached.

Twenty interviews were conducted via Zoom conference call lasting 6 to 30
minutes. The interviews were audio recorded via Zoom, tape-recorded, transcribed, and
checked for errors by the participants in three months. Two Zoom audio recordings did
not properly record, and a tape recorder was used to transcribe the data. The interviews
were transcribed through Otter.ai transcriptions. The initial plan in Chapter 3 noted
Expressed Scribed as my point of reference to transcribe. However, | experienced
problems with the program, so | essentially used Otter.ai as a point of reference to
transcribe the interview questions of the study. Confidentiality for participants was
maintained throughout the study by numbering the participants.

Data Analysis

| copied the data from Otter.ai onto a Microsoft Word document to document
transcripts. Before analysis, member checking was conducted to verify the data with the
participants before extensive review. After participants specified changes if needed and

confirmed the accuracy of the data, the coding process began. | used a qualitative coding
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toolkit from Atlas.ti to code and analyze the interview data. The raw data of each
participant’s experiences of instructional practices were used for the qualitative analysis.
The coding software allowed me to develop a coding scheme by categorizing the
responses of the participants from the interview. The data were analyzed using the data-
driven open coding process. Open coding allowed me to develop themes based on the
review of the transcripts using words or phrases that are meaningful and relevant to the
research (Braun & Clarke, 2013).

Specific data were reviewed, selected, and evaluated using Braun and Clarke’s
(2013) six-phase process. The first phase was to become familiar with the data. The
recordings and transcripts were reviewed carefully, and keywords/phrases were
highlighted. After familiarizing myself with the data, Phase 2 is when | highlighted and
generated initial codes determining which were most relevant to answer the RQ
questions. Next, | categorized codes into subthemes, which are generated into Phase 3
themes. In Phase 4, | conducted a recursive review of potential themes by addressing the
following: theme or code, theme quality, theme boundaries, meaningfulness (thick or
thin), is a lack of coherence. After subthemes were developed, the theme was then
generated. Phase 5 allowed me to define and name the themes as it was relevant to the
UDL framework. Lastly, Phase 6 includes reporting the findings after the final inspection
of the data was written (Bryne, 56, 2022).

Results
After collecting and transcribing the data from the interview, | coded it into

categories on Atlasti for analysis. The data analysis resulted in specific interviews special
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education teachers use to assist students with visual or visual motor deficits such as Cl in
notetaking. The two RQs addressed in the study were as follows:
1: What instructional strategies do special education teachers use to assist students
who have CI with visual-motor deficits?
2: How do instructional practices for visual deficits assist students with notetaking
as perceived by special education teachers?
To answer RQ1 and RQ2, 11 interview questions were presented to participants and
answered in the following sections.
Research Question 1
Data collection from participants answered Interview Questions 1 through 7 for
RQ 1. Three themes were used: knowledge of visual deficits, interventions, and
resources.
Theme 1: Knowledge on Visual Deficits
Interview Questions 1 and 2 were asked to determine how knowledgeable
teachers about visual deficits were. Theme 1 had four categories: CI training, visual
deficits training, both CI and visual deficit training, and no training (see Figure 5).
Figure 5

Training for Visual (Motor) Deficits
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Both Cl and Visual Training

-

o
Visual Training
Convergence Insufficiency Training

No Training

In Interview Question 1, the participants were asked, “Have you received any
training or professional development in teacher students with convergence
insufficiency?” and “How often/How long ago?” Two participants stated they had
received training. Participant 12 received training more than 20 years ago from a different
state, and Participant 1 received training in a different country. The remaining 18
participants (90%) needed to learn what convergence insufficiency was.

Interview Question 2 asked the participants, “Have you received any visual or
visual-motor deficits training?” and “How often/How long ago?” Four of the 20
participants (20%) reported having received training in visual or visual-motor deficits.
Participant 2 received training more than 5 years ago, Participant 12 more than 20 years
ago, Participant 15 received limited training more than eight years ago, and Participant 18
received very little training more than ten years ago. Participants that received training
believed “a refresher of information would be beneficial”. The remaining 16 participants
(80%) reported not to have received any training on visual or visual-motor deficits. See

Table 1 for participants’ ClI and visual training responses.
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Participants Responses to Cl and Visual-Motor Training

Participant Yes, Some No If yes, How long ago, How often?
Training Training
Obtained
Teachers with ClI 2 0 “I received CI and visual training more than 20
Training years ago when living” in a different state.
In another country, “I received about 3 to 4
trainings”
Teachers with Visual 3 0 “5 years ago, working in”” another country.
Training “Limited trainings more than 8 years ago”
Teachers with No 0 15 “Not any formal training. However, there are

Training

certain things to help out with students to have
visual issues”

“No, I have not received any type of training,
no formal training of helping students with
conversion insufficiency”

“No, I have not received any type of training”

Theme 2: Interventions

Interview Questions 3 and 4 were asked to determine teachers’ interventions to

assist students with a visual deficit, such as Cl. Interventions were labeled the second

theme, with three categories: learning styles (coding: tactile/kinesthetic models, auditory

inputs, visual inputs); educational technology (coding: computer-based programs,

technology, and multimedia technology learning); and other (coding: cooperative

learning, expressive learning, and accommodations; see Figure 6). In Interview Question

3, the participants were asked, “What are the main interventions you used the most (or

would use) to accommodate students with visual/visual motor challenges?”
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Figure 6

Interventions to Accommodate Visual or Visual-Motor Deficits

Technology 4

Accommodations 6
15 Visual Inputs

Tactile Models 7

10 Auditory Inputs

Visual inputs are the interventions that were mainly used or would be used by
participants for a student with a visual deficit. The data show that 75% of participants
used or would use visual inputs (i.e., large print, color-coded words, guided notes, zoom,
closed caption, and a 20-inch monitor). Large print was the primary method that
participants reported using, would use, and be the most helpful because it allowed
students to read the information themselves. Auditory inputs were also commonly used
with more than 50% of the participants (i.e., text-to-speech, speech-to-text, read-aloud,
audio playback, line reader/digital line reader). Tactile models (i.e., textured/bumpy
paper, sticky notes, highlighter usage, and braille) were shown to be used or would be
used by 35% of the participants. Accommodations (i.e., lighting, preferential seating,
glasses, extra time, repetition, reteaching, and recommended checklist) were used or

would be used by 30% of the participants. Participants were least likely to use technology
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(i.e., computers to type, computer programs used to teach, and using graphics and
annotations).

As a follow-up question to Interview Question 3, participants were asked, “What
methods, if any, did not work and why?”” Though most participants did not note any
interventions, seven of the 20 participants stated their concerns about interventions that
may not work to accommodate a student with a visual or visual-motor deficit. Participant
4 stated, “getting a bigger monitor does not necessarily benefit a student with
visual/visual motor challenges. Having a bigger screen or zooming in to focus on one
thing creates confusion for the students.” In reference to interventions that did not work,
Participant 5 suggested that

Too many standards in the curriculum makes it difficult to apply and insert all the

necessary interventions and methods for them to grasp the information. Students

may not be able to grasp concepts to comprehend the information in a short
amount of time.
In response to what intervention that did not work and why, Participant 10 noted,

Always using technology does not work. Because technology internet can be gone

in a minute. | would prefer to have a hardcopy. Students can refer back to a

hardcopy, and teachers can give them feedback. It will also eliminate students

from looking up all the answers which can hinder their learning.
Participant 12 stated magnifying sheets were interventions that did not work well:
“Magnifying sheets, especially when coordination isn’t there. Technology is a better

alternative as it improves.” Participant 13’s response to interventions that did not work
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were guided notes: “Giving notes to students didn’t work. 1t’s more helpful when they
write it themselves. They can retain more of the information rather than them just taking
a look at notes given to them and placing it aside.” Participant 16 stated, “The old
traditional way to read and answer questions will not work because it takes some students
longer to process information and some process it differently than others. Some people
have difficulty understanding what they’ve read.” In response to interventions that may
not work, Participant 18 initially noted, “none that I can think of” and made a follow-up
statement that “braille only helps with those that are severely visually impaired.”

In Interview Question 4, the participants were asked “During instruction, what
methods or materials do you use aside from traditional pencil/paper task for student to
show their understanding of concepts?” The data showed that aside from the traditional
use of paper and pencil, the tactile/kinesthetic model was the most helpful method to
assist students with concepts. Participants believed tactile/kinesthetic models to be more
helpful because the students can perform a task using hands-on activities, which
promotes learning and greater retention than just seeing or hearing about it alone (see

Figure 7).



80
Figure 7

Methods Used Aside from Traditional Techniques

cooperative learning 5

15 tactile models
visual inputs 6

auditory inputs 8

14 technology

expressive 11

The Tactile/Kinesthetic Model was used by 75% of participants, which includes
“acting it out”, by create comic strips, using concept maps, creating flipbooks,
gameboards, posters, using highlighters, inputting text data, manipulatives, notecards,
sticky notes, rattles, touch task, and drawing pictures. Technology was used by 70% of
participants, which includes laptop/iPad usage, as well as programs such as Book
Creator, Flipgrid, creating videos, Canvas, Nearpod, Storyboard, and computer-based
assignments that incorporate a combination of text, videos, graphics, visual or audio
inputs. The expressive Model was used by 55% of participants, which includes creating
comic strips and caricatures, choice boards, non-symbolic representations, active panels,
creating PowerPoint, and learning games. Auditory Inputs were used by 40% of
participants, which includes audio clips, verbal expressions, interviews, and oral

activities/presentations. Visual Inputs were used by 30% of participants, which includes



81

large print, resources to review in Canvas, thumbs-up/down, flashcards, and zooming-
in/magnifying. Finally, Cooperative Learning was used by 25% of participants, which
includes 1-on-1 learning, grouping, small group, peer tutoring, think-pair-share activities,
and Nearpod.

Based on the responses to questions 3 and 4, Learning Styles were the most useful
interventions used in the classroom. When asked why the preferred methods, the
consensus was that the learning style tools help students understand the information
quicker, putting less stress on the students while giving them time to process the
concepts; students can build on their prior knowledge by using tactile tools as their
strengths. Visual aids allow them to make sense of what they see, and auditory aids
provide a clear understanding of the information.

Theme 3: Resources

Interview Questions 5-7 were asked to determine the awareness of assistive
technology, how to access it, and what teachers want to know to teach students with a
visual deficit successfully. Theme 3, Resources, used two categories to answer this
question: 1. Learning Styles (coding: visual tools, auditory tools, and tactile tools), 2.
Educational Technology (coding: computer programs, multimedia technology, and
technology), 3. Other (alternative resources and resources unknown).

In Interview Question 5, participants were asked, What resources are accessible, if
any, to assist students with visual or visual-motor challenges? For interview question 5,
participants responded to the question to determine what resources they were aware of to

assist students with visual(motor) deficits (see Figure 8). Forty percent of participants
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knew of auditory tools, particularly text-to-speech/speech-to-text, but 2 out of the 8
participants did not know how to access them. Thirty percent of the participants did not
know of any resources at all, nor where they can be accessed.
Participant 1 included
working in a different location, "We had hearing practicals to help students with
visual and motor challenges. We had codes for visuals.”
Twenty-five percent of participants were aware of visual tools to assist students with
visual(motor) deficits, particularly large print, but 1 participant was “unaware of how to
perform the operation.” Twenty-five percent of the participants explained occupational,
physical, and vision therapy as resources, but 2 out of the 3 participants were unaware of
the referral process. Five percent of participants knew how to obtain access to tactile
resources. Learning styles were the most common resources the participants were aware
of, followed by the category Other for resources unknown.
Figure 8

Accessibility of Resources

-

tactile tools

therapy/vision specialist 3
8 auditory tools

technology programs 3

visual tools 5

6 resources unknown
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In Interview Question 6, participants were asked, “What techniques do you wish
other special education teachers knew about visual or visual-motor challenges?”” For
interview question 6, data showed the category Other as the technique most participants
wished for (see Figure 9). Listed under the category Other, Alternative Resources was
coded, which included 45% of participants suggesting extended knowledge or
professional development needed for all teachers, 10% of participants wishing teachers
were more knowledgeable about IEP accommodations, and 5% of participants
recommending outside resources such as vision therapy. Additionally coded in the Other
category was Resources Unknown, with 10% of participants unsure of any techniques
they would want others to use. Altogether, the Other category had more than 65% of
participants that either noted more insight with alternative resources such as professional
development or adherence to accommodations and those that were unsure what

techniques teachers should be aware of.
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Figure 9
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Following the Other category is Learning Styles, with 30% of participants

auditory inputs 5

wishing they knew more about auditory or visual techniques to teach students with visual
or visual motor deficits. Lastly, the Educational Technology category was coded at 10%
on the participant’s wish list for what teachers wanted to know regarding visual or
visual/motor deficits. Overall, the results showed that participants wished for professional
development, having more time to perform in small groups and give student feedback,
and having a checklist on hand (connecting accommodations to deficits) to assist students
with visual(motor) deficits. See Table 2 for participants’ perspectives on what they

wished for teachers to do about visual deficits.
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Participants’ Responses to Techniques they Wish to Know

Participant

Participant’s Response

Participant 1
Participant 2
Participant 3

Participant 4
Participant 5

Participant 7

Participant 9

Participant 10
Participant 12

Participant 13

Participant 14
Participant 15

Participant 16

Participant 17

Participant 18
Participant 19

“Know of assistive technology devices. Teachers are unaware of different techniques
that can help a child”

“Auditory books, they should know how to increase font size for students to see and
read for themselves”

“The same program that allows students to use line readers, read aloud and talk-to-text.
It accommodates students and teachers should be aware of it”

“None right now because I don’t know of any to use”
“Extend knowledge to the classroom for all teachers (special ed and general ed) for
students to be successful”

“I have not seen anyone using visual aids. I would like to see a checklist for teachers to
help students. More checklist”

“This is not only the responsibility of the teachers to know, because it should come
from the authority, like our department chairs. They should give awareness about
what’s going on, even what could exist in our classroom, and provide any professional
development on that. awareness programs and trainings, and resources, and how to
recognize or identify those students in your classroom would be helpful”

“More hands-on training for both students and the teachers”

“We have to be creative in our approaches. People need to ask questions and trying to
make do and they don’t have to reinvent the wheel. Tap into someone with experience
in that area and they may be able to provide suggestions”

“Text-to-speak because | don’t really know how to access it. And larger print text
online”

“Having training on dyslexia or anything about visual would be helpful”

“Technology has grown significantly making things easier; training on what new
enhancements are can maybe increase visual skills for students”

“How to be able to translate information from not just being paper and pencil, but
something that being more auditory. Learning how to implement different platforms to
be able to convert information that we would normally use this paper and pencil and
make it more auditory or make it so we can be kind of more closed captioning that they
can hear and see it this way, versus paper and pencil. With it being auditory, they can
record it, stop it, go back, rewind it, versus when you’re reading something is most kids
get frustrated, they got to keep going back and reading again”

“More things to implement in the class to help students. More training is needed on
this”

“How to better teach them and what strategies other than large print that can be used”
“There are manuals from the state department that help people identify and provide
support for different exceptionalities. Teachers should go through that list of what the
state department suggest.
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In Interview Question 7, participants were asked “What stories of success can you
share?” For interview question 7, participants were asked about any techniques they used
for students with visual(motor) deficits and had student success. As shown in Table 3,
40% of the participants did not have any success stories to share, 15% made sure students
wore glasses and saw success, and about 5% of the participants stated that parental
communication was used to receive students’ success with visual(motor) deficits. Despite
60% of participants falling in the unconventional techniques categorized as Other, nearly
35% of participants used Learning Strategies, and approximately 15% of the interviewees
used Educational Technology and saw a difference in academic learning with students.
Table 3

Techniques Used for Success

Strategies Number of Strategy Type
Participants
Learning Strategies 6 Auditory — 1 %; Tactile — 2%; Visual
(large print) — 4%
Educational Technology 3 Computer — 0%; Multimedia

Technology — 1%; Technology — 2%

Other Supports 12 Glasses — 3%; No Stories of Success —
8%; Parent Communication — 1%

Summary for Research Question 1

In summary, Research Question 1 focused on special education teachers’
instructional strategies to assist students with CI with visual-motor deficits. Seventy-five
percent of the participants received no formal training to assist students with CI, visual,

or visual-motor deficits. The remaining 25% of participants who received some training
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shared that the training received was of a different geographic location, being a different
state or country. Despite the lack of awareness of best practices to assist students with
such a disability, teachers explained their commonly used techniques to assist students
with visual or visual-motor deficits. Of the various methods, visual inputs (particularly
large print) were used the most by participants to assist students with such a deficit as
visual or visual-motor challenges. However, tactile/kinesthetic models were used the
most for students to develop an understanding of content. Of all techniques, programs,
and resources available, 55% of participants were aware of one or more types of assistive
technology, 30% did not know of any resources, and 15% suggested alternative services
outside of the school. The generally known resource was the text-to-speech/speech-to-
text tool, but only 30% of participants that suggested the tool knew how to access it. Due
to a lack of knowledge, most participants needed success stories to share or included
unconventional methods (such as having students wear glasses and developing a rapport
with parents). Because of this, more than 50% percent of special education teachers
believed that training or professional development is necessary to successfully assist
students with Cl, visual, or visual-motor deficits.
Research Question 2

Research Question 2 asks, “How do instructional practices for visual deficits
assist students with notetaking as perceived by special education teachers?”. Data
collection from participants answered RQ2 with Interview Questions 8 through 11. 1
asked participants Interview Questions 8 through 11 to determine the supports teachers

utilize to assist students with their visual-motor integration to read, write, and take
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adequate notes. Three themes were used: Engaging Practices, Assistance, and Visual-
Motor Integration Techniques.
Theme 1: Engaging Practices

In Interview Question 8, participants were asked, “What options do you provide,
if any, for learners that need support engaging with reading while writing?”. To explore
the pedagogy practices of the participants, Theme 1 used three categories
(Accommodations, Interactive Learning, and Learning Styles) to code the methods that
participants used to support learners with reading while writing. All participants used
many techniques coded as follows: 1. Accommodation (coding Assistive Technology,
Grouping, and Other). 2. Interactive Learning (coding Graphic Organizers, Real World
Concepts, and Interactive Writing). 3. Learning Styles (coding Audio Inputs, Tactile
Models, and Visual Inputs; see Table 4). The data showed that 37% of the participants
use Learning Styles (specifically Visual Inputs) as the optimal option for teachers to
support learners with reading engagement while writing. Visual inputs coded were Copy
of Notes/Taking Pictures 13.7% and Making Videos/PPT 9.8%. For the Tactile Model,
only 2% of participants used this method to support students, and 11.8% used Audio
Inputs (i.e., voice recording, read-aloud, Dictaphone, and audio playbacks).
Table 4

Engaging Practices

Strategies Number of Participants Strategy Type
Learning Strategies 19 Auditory — 6%

Tactile — 1%

Visual — 12%
Interactive Learning 15 Graphic Organizers — 11%

Real World Concepts — 3%



Other Supports 17
/Accommodations
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Interactive Writing — 1%

Assistive Technology — 4%
Grouping — 5%
Other — 8%

Although the category Learning Style had the greater percentage of usage, it is

significant to note that many participants additionally used techniques within the

Accommodations and Interactive Learning categories (see Tables 5 and 6). The

Interactive Learning category coded 29% of techniques used included the following:

Graphic Organizers (such as portfolios, fill-in-the-blank questions, guided/closed notes),

Real World Concepts (such as scenarios/inferences, real-life/interactive questions), and

Interactive Writing. The Accommodations category results revealed approximately 33%

of participants using the following: 1. Assistive Technology (text-to-speech, magnifying

notes, type answers), 2. Grouping (1-on-1, peer collaboration, small group), 3. Other

(such as scaffolding, modeling, read-aloud, chunking, progress monitoring, and

preferential seating).
Table 5

Student Supports for Engagement

Strategies Number of Descriptions
Participants

Learning Styles 19 Different styles of learning are used —visual,
kinesthetic, reading/writing, and auditory—to
account for individual differences in learning for
students.

Interactive Learning 15 Actively engaging students in the learning process
by including real-world instructional practices,
more hands-on materials, and may encompass
technology.

Accommodations 17 Assistive technology, accessible seating, alternative

format text, alternative instructions to classroom
instruction to students.




Table 6

Types of Supports
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Strategies

Number of
Participants

Strategy Type

Learning Strategies

Interactive Learning

Other Supports
/Accommodations

37.3%

29.4%

33.3%

Audio Inputs
audio playback- 11.8%
Tactile Models
sensory motor/touch- 2%
Visual Inputs
copy of notes/taking pictures-
13.7%
making videos/PPT- 9.8%
Graphic Organizers
graphic organizers/portfolios
21.6%
Real World Concepts
scenarios, interactive
questions,
inferences- 5.8%
Interactive writing
collaborative writing- 2%

Assistive Technology
text-to-speech 7.8%
Grouping
small group, peer grouping-
5.9%
1-on-1 learning- 3.9%
Other
Read aloud, scaffolding,
chunking, modeling, preferential
seating, progress monitoring-
15.7%

The data indicated Visual Inputs as the most used supportive strategy by

interviewees. Visual Input is a differentiation strategy used to assist students with their

sense of sight and making connections from what they have observed. The Visual Inputs

coded by the participants were Copies of Notes, Taking Pictures, Making Videos, and

PowerPoint Presentations. While visual inputs are used most often in the classroom by

the participants, 13.6% stated that interactive VVocabulary in the lesson worked best for
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students, as shown in Table 7. Moreover, 10% of participants noted that students would
prefer teachers to include active collaboration, 10% would like teachers to apply real-
world applications, 10% want teachers to use auditory playback, and 10% prefer videos
in the classroom.

Table 7

Preferred Strategies

Strategies Teachers Preferred Student Preferred
Strategies Strategies
Learning Strategies 12 8

(Audio, Tactile, and Visual Inputs)

Interactive Learning 4 8
(Graphic Organizers, Real world Concepts,
Interactive Writing)

Other Supports 6 4
/Accommodations
(Assistive Technology, Grouping, Other)

Theme 2: Assistance

Interview Question 9, “How do you assist students with notetaking challenges?”.
To explore the notetaking practices of the participants, Theme 2 used three categories to
code: (Accommodations, Interactive Learning, and Learning Styles). All participants
used many techniques coded as follows: 1. Accommodation (coding Assistive
Technology, Grouping, and Other). 2. Interactive Learning (coding Graphic Organizers,
Multimodal Tasks, and Organizing Concepts). 3. Learning Styles (coding Audio Inputs,
Tactile Models, and Visual Inputs).

The results revealed that the use of Organizing Concepts and Visual Inputs was

used most by participants (see Table 8). Organizing Concepts included guided notes, fill-
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in-the-blank questions focusing on vocabulary, Cornell notes, chunking concepts, and

utilizing a notebook/binder. Participants also used visual inputs often to assist students

with notetaking. Visual inputs included giving students a copy of teachers’ notes, large

print, and color coding.
Table 8

Notetaking Assistance

Number of
Participants

Strategies

Strategy Type

Learning Strategies 19

Interactive Learning 15

Other Supports 17
/Accommodations

Auditory — 3%

(Recordings, probing questions)
Tactile — 9%

(Highlighting, drawing)

Visual — 12%

(Copies, large print, color coding)

Organizing Concepts — 12%

(Chunking, guided notes, graphic organizers)
Multimodal Task — 1%

(Interactive notebook)

Technology — 2%

(Online resources)

Assistive Technology — 2%
(Text-to-talk, typing)
Grouping — 1%

(Small group, one-on-one)
Other — 1%

(Incentives)

Although the data showed both organizing concepts and visual inputs being the

most selected choice to use by 27% of participants each, giving students a copy of the

teacher’s notes were generally noted the most. Nine of the 20 participants (or Forty-five

percent of the interviewees) explained giving students a copy of teachers’ notes as a tool

to assist with notetaking challenges. However, in a follow-up question, “How well do

these supports work,” participants that provided students a copy of their notes generally
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explained that it works well for some students because they can focus more on the lesson;
however, when the notes are provided for students, they tend to retain less information,
and many do not review the copy to study. When asked the method they would use if a
student had a severe notetaking deficit, 60% would use large print. While many
participants explained that they found the large print to be the most effective for a severe
deficit, it is significant to note that the interviewees discussed more than one method.
Following large print, 50% of the participants would use audio as a tool to assist a student
with a severe notetaking challenge.
Theme 3: Visual-Motor Integration Techniques

Interview Question 10, “What techniques have you (or would you) use if you
noticed a student’s writing from the board is different from his/her paper?”. Theme 3
categories were coded: (Accommodations, Interactive Learning, and Learning Styles)to
explore the visual-motor integration techniques of the participants. All participants used
many techniques coded as follows: 1. Accommodation (coding Assistive Technology,
Grouping, and Other). 2. Interactive Learning (coding Graphic Organizers, Multimodal
Tasks, and Organizing Concepts). 3. Learning Styles (coding Audio Inputs, Tactile
Models, and Visual Inputs). The formula to calculate the percentages of this table is the
number/number of participants.

The results revealed Visual Inputs in the category of Learning Styles to be the
technique participants use most often (see Table 9). Of the 20 participants, 80% used
Visual Inputs, including larger font sizes and a copy of teachers’ notes. In addition to

Learning Styles, 15% of participants used Audio Inputs (i.e., read-aloud and voice
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recordings), and 15% used Tactile Models (i.e., identifying errors, bumpy paper/close
pins, highlighters, or sticky notes). In the Interactive Learning category, 15% of
participants used Graphic Organizers (guided notes), 5% used Multimodal Tasks
(differentiated instruction), and 10% incorporated technology to assist with visual-motor
deficits. In the Accommodations category, 5% of participants used assistive technology
(text-to-talk tool), 5% used grouping (small group), and 45% used other methods, which
included proximity, assisting with writing, double checking work, referring students for a
checkup, work at a slower pace, and preferential seating.

Table 9

Visual-Motor Connections

Strategies Number of  Strategy Type
Participants
Learning Strategies 22 Audio Inputs — 3 %

Tactile Models — 3%
Visual Inputs — 16%

Interactive Learning 6 Organizing Concepts — 3%
Multimodal Task — 1%
Technology — 2%

Other Supports 11 Assistive Technology — 1%
/Accommaodations Grouping — 1%
Other — 9%

All participants were asked follow-up questions for 1Qs 10 and asked to share any
stories of success they may have in assisting students with notetaking. Participants were
asked, “What techniques, if any, did not work?”, “What techniques did you find useful
and why?”, and “What stories of success can you share?”” Participant 1 could not think of
any techniques that do not work for students when their writing on paper is different than

what on a whiteboard. However, the participant stated that assistive technologies such as
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computer programs, technology, and text-to-speech or speech-to-text would be helpful
because students are given different opportunities to input their work if their writing isn’t
the best. There were no stories of success to share for notetaking at this time.

Participant 2 said that all techniques they have tried were helpful. The techniques
used were visual prompts, cross checks, self-evaluations, and preferential setting.
However, “visual prompts are the most useful for students with a visual impairment”.
Visual prompts allow the students to stay engaged with the instruction. This participant
had twins that always made writing mistakes: “Tapping on the board showed them where
they made mistakes, and they would correct. After 12 weeks of training, | gradually
stopped tapping and they were able to do the writings, less and less without mistakes”.

Participant 3 responded that for students writing being different from the board,
giving the student a copy of notes is the most useful. It helps them focus on the work
rather than to see if the writing is correct. This participant could “not think of any success
stories to share at the moment.”

When asked what techniques, if any, did not work and which were found to be
useful, Participant 4 stated, “none!” This participant did not have experience working
with students with visual impairments and could not comment on which would or would
not work best.

During the interview with Participant 5 noted that, “Just talking doesn’t work.
People learn differently, just listening to it is not enough.” In terms of techniques that
would be useful if a student’s writing is different than what’s on the board, the participant

stated that “Highlighting information and displaying information is the most useful. They
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tend to keep up with where you are because it’s highlighted or pointed out.” As a story of
success, the participant shared that “Chunking the information and highlighting it helps
them draw out key words and points that are necessary for us to study. It helps them
become better notetakers in the process.”

When asked what techniques found not to be useful when writing on the board is
different from writing on paper, Participant 6 said, “too much information at one time.”
The student could go into academic overload and become less motivated, engaged, and if
they have problems writing, too much information would cause them to miss something.
The technique that was found to be useful was “Cornell notes as it allows students to
organize concepts and is easy to understand and read when reviewing. | typically use
Cornell notes in my classes which organize the student’s way of studying. The generally
do well on test when they can go back and find the information they need to review.”

Participant 7 said, “Writing with small font” is the technique that does not work
for students having difficulty writing what’s on the board. They could have difficulty
seeing the text. “Enlarging font” is the most helpful. When asked if there is a story of
success to share, the participant noted “Just helping students with notes to make sure they
can be successful.”

Participant 8 did not know of any techniques that did not work for students if
writing on the board was different than their paper. However, believed that

Reading aloud to students and then check for understanding is useful. Read aloud

gives students the information in another way and asking them questions checks

their understanding. If their writing is different, checking for understanding makes
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sure they got the information.
A story of success would be when

a student had trouble writing down notes with rest of students so allowing him to

take a picture of it and then made the student come back and show him that they

had the notes help him prepare for assessments.
In interview with Participant 9, when asked what techniques did not work, the response
was “none,” and the techniques found to be useful was followed by “I really haven’t
come across any student like that, and | don’t have any stories of success.”

Participant 10 stated that

small print is a technique that does not work because the students cannot write

what they do not see. ... Large print, sitting closer to the computer, and even if

you’re watching a movie, preferential seating is useful when students have

difficulty writing what’s on the board. A combination of all those things helped a

student | had be successful.

When asked if there are techniques that did not work when students writing on
paper is different than the whiteboard, Participant 11 stated that “There are not any that |
can think of that don’t work, but Small works better and is useful.”

Small groups can give you time to hone-in on what’s going on with the student to

help them better. | have a student that needed more time writing in the classroom.

I would modify the instruction for her motor skills, and it would help her be

successful in the classroom.

Participant 12 stated many techniques may not work when students writing on
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paper is different than the board. “Rulers can become sword fights, paper of a child with
Cerebral Palsy can crumble unless they have card stock. Pencils can even be a distraction
depending on the kid. Knowing the kid and their exceptionality is key.” However, “All
tools can be useful it just depends on the student.” As a story of success:

a student with ADHD had several other undiagnosed exceptionalities, had fallen

through the crack. Encouragement for him was helpful to build confidence and

trying out several different tools interventions to see what worked. He is now an
orthopedic doctor and he said that everyone gave up on him, but you didn’t.

The technique that does not work is the teacher’s notes.

Participant 13 noted,
Giving notes does not help them understand information. They tend to be less
engaged and when they do not use several senses (seeing, writing, and doing),
they are less likely to retain the information. But if their writing is different, | do
give the students a copy so they will not struggle. They can build on learning from
their strengths rather than their weaknesses.
A story of success would be “Seeing a student use the materials given to him as he
learned to read braille was nice. Encouragement is a must.”

Participant 14’s response to techniques that do not work when students writing is
different than the board is “Giving them the notes doesn’t necessarily help with growth in
notetaking. | don’t have any stories of success but feel that Frequent checks to see what
they are understanding and are missing can be useful.”

Participant 15 said,
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Letting them read their own notes to study, they are less likely to get good results
on assessments when their notes from the board is translated different from their
paper.... What I find to be useful is when “They need adequate notes to study
with vs what they think they see, so they can refer to, to get good results when
assessed. As for a story of success, highlight notes, circling key words, making
important key words stand out in their memory, kids to well with these concepts.
They also do well with original notes, and they can refer to study if they don’t feel
their notes are good for them to review.

Participant 16 stated,

“don’t know of any techniques that does not work for students whose writing is
different but did find small groups and read aloud to the students” to be useful.
For many students | provide small groups, reading the notes, making sure that
they are assured that they are writing what you’re saying, for what you’re reading
on the actual board, that’s one of the test strategies. Also being able to print out
notes. For many students, it’s efficient. this just came to my mind, giving them
highlighters; highlighting information as well, when they get the notes that are
printed, highlighting the important things, so they won’t be reading everything,
when they’re most important things that are stuff that you require them to
highlight. They get so frustrated when they see that this that is a huge task, versus
if I have them highlighting it, like it’s more chunking with the huge tag that he
has a day of looking at all these notes. So, | will say, those different strategies |

just said, it helps with formative assessments, and summative test that the students
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have to be able to take.

I would like to add that this may be a new endeavor that we would have us
especially as the education teachers are going to have to embark on with students
that come into my class. I’m always for like new strategies. In any type of may
get some strategy that can be able to utilize, they will be grateful and helpful. I’'m
sure now that it is bought to my attention, | will see more students struggling with
these deficiencies in years to come. You can apply what’s in the IEP, but
sometimes, accommodations that can assist a student aren’t there, especially if its
undiagnosed. I think it’s shocking and I’m intrigued on how the perception of a
person can be deceived as what they are seeing can be different than what they
write down. It throws me off a little, but I’m more intrigued and want to go hard
in doing my job better for these students. But to do so, we have to become more
knowledgeable, concise and proficient in our craft.

Participant 17 suggested that technology does not always work:

Having students to type doesn’t allow them to practice writing and | don’t think
allowing students to write when they don’t know what they are writing is
effective either. At this time, I am not sure what techniques would be useful and
don’t have any success stories to share.

Participant 18 found,

closed notes to be useful in assisting students whose writing is different than
what’s on the board: “Closed notes allow them to be accountable and pay

attention to the lesson. As a story of success, using closed notes have helped take



101

stress and anxiety off students.” There are not any techniques this participant
believed did not work.

Participant 19 noted that the techniques found to be less effective for students
whose writing on paper is different than writing on paper is computer programs
such as Nearpod because students can request the notes. If they aren’t actively
notetaking, it’s not beneficial, they may not pay attention to the information. They
are less likely to retain the information if it’s given to them. Actively taking notes
is the most useful tool. As a bonus, those that take notes do well especially if |
allow them to use them on the test. Those who don’t take notes, or good notes, do
not do well and are not as successful.

Participant 20 indicated that various methods would be useful to assist students
with notetaking:

Scaffolding because it breaks the information down into manageable parts, a
highlighter or tracing because they use those tactile and motor skills that will
enhance memory, side notes because they can refer back to it. I cannot think of
any that don’t work but do have a story of success. | had a student, and he
couldn’t copy anything. He flipped his numbers and his letters and had difficulty
understanding 12 in the calculator. I would tell him to input the numbers 1 and
then 2 in the calculator. With the use of these strategies, he can now talk about
numbers and use numbers. He still has challenges with writing, but we write
everyday as practice. We had to really break it down for him and he copies what’s

on the board a lot better now. He would be a story of success.
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Summary for Research Question 2

In summary, RQ 2 focused on instructional practices for visual deficits that assist
students with notetaking as perceived by special education teachers. Teachers use several
options to provide learnings that need support engaging with reading while writing;
visual Inputs and Graphic Organizers were used most often. Visual Inputs fall under the
Learning Styles category, which includes visual, kinesthetic, and auditory inputs into
learning and instruction. The Visual Inputs that teachers typically use are making copies
of notes, allowing students to take pictures, and making videos/PPTs to support students
with reading while writing. The preferred strategy of the teachers was the use of
vocabulary words. The data showed the preferred strategy of the students to be videos,
auditory instruction, real-world concepts, and active collaboration. According to the
results, Organizing Concepts such as fill-in-the-blank or guided notes and Visual Inputs
such as large print and a copy of the teacher’s notes were the most selected choice used
by participants to assist students in notetaking. While giving students a copy of the notes
was the most selected choice, the participants also explained that students tend to retain
less information. Enlarge print was used more for students with a severe deficit. Like
engaging practices and assistance with notetaking, visual-motor integrative techniques
that the participants used to support the students is mainly Visual Inputs. A copy of the
teacher’s notes was selected as the most used. However, 20% of the participants believed
that giving students a copy of the notes is not beneficial, as read in Interviewee Excerpts
13, 14, 18, and 19. Participants contend that copies of notes do not allow students to excel

in their writing skills, they could become less engaged with the lesson and less
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accountable for their work, and they are less likely to retain the information than those
that use multiple senses to learn such as hearing, seeing, and doing the assignment.
Evidence of Trustworthiness

Triangulation was used to increase the trustworthiness of the study. An audit trail,
interview transcriptions, and member checks were the data sources used to enhance trust
in the validity of the conclusions. The audit trail is the roadmap that shows the steps I
took throughout the exploration of the study. Member checks validated the data, and the
transcripts were detailed accounts that began building trust.
Credibility

Data triangulation from multiple resources was used to increase credibility. The
triangulation method I used included an audit trail, gathering data from interviews, and
member checks. To establish credibility, I utilized an audit trail throughout the study to
provide a record of the steps taken during the study as a comprehensive view. In addition
to the audit trail, I used the transcriptions | coded from the interviewee to categorize the
concepts into themes. Using transcriptions from the interview allowed me to organize and
deduce the data to answer the research questions better. Lastly, | used member checks to
enhance credibility by checking for the validity of responses. Rechecking the information
of the participants and using an audit trail increases the study’s credibility (Ramsook,
2018).
Transferability

This study can be generalized across participants. For this study, | used special

education teachers as participants; however, this does not account for the general
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education teachers’ attitudes or the administrative personnel whose focus is visual
deficits. There could also be a situational focus that can be changed, such as notetaking or
changing the visual deficit to another to evaluate desired findings. An audit trail was
used, which provided concise steps to how the data was collected and analyzed, which
allowed the study to be replicated (Ramsook, 2018).
Dependability

Dependability requires stability within the research and maintaining alignment
(Ramsook, 2018). Alignment was maintained throughout the study to increase
dependability. The research problem, purpose, theoretical framework, research questions,
methods, and design were all aligned to determine what instructional methods special
education teachers use to assist students with visual deficits on one accord. Triangulation
utilizing the audit trail, transcripts, and member checks also increased dependability
because more sources that validated the information made it more trustworthy and
reliable.
Confirmability

Audio recordings were scripted and returned to participants before coding the data
to increase confirmability. Once the participants validated the transcripts for accuracy, |
coded them using Atlasti.com software. | remained objective throughout the study to
eliminate biases allowing the data to remain neutral. The audit trail also confirmed that
the research was accurate (Suter, 2012).
Audit Trail

The audit consisted of the following steps:
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1) A pilot study was conducted, and no changes were needed to the questions.

2) After emails were sent to prospective interviewees and accepted, the letter of
candidacy, RQ questions, time, and date were sent to participants.

3) A recording device and Zoom voice recording was present for every interview.
Five interviews were conducted per week for the 20 participants.

a. Two of the 20 participants’ voice recordings via Dictaphone did not work.
However, the Zoom voice recording worked well. All other participants
were double-recorded via Dictaphone and Zoom.

4) | transcribed the data.

a. During the transcription phase, | ran into a challenge with Express Scribe.
Otter was used in place of Express Scribe for transcription. Zoom voice
downloads of the interview were used in Otter.

b. Transcriptions were copied and pasted onto a Word document.

c. To verify that the transcripts were accurate, | crossed matched the
transcripts with the Dictaphone. Due to the dialect of four speakers,
minimal and necessary changes were made to the transcripts.

d. Transcriptions were sent to the participants for verification of accuracy.
Interviewee 12 made a minimal change. All transcripts were verified as
accurate. For confidentiality, participants were listed with numbers rather
than names.

5) 1 coded the data.

a. During the coding phase, there was a challenge with the initial planned
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CAT coding tool. Atlas.ti was used on a trial basis, purchased, and shown
to be an efficient tool.

Using Atlas.ti, | coded data. To code, I reviewed the transcripts more than
a dozen additional times to familiarize myself with the data. Sub-codes
were generated using the raw data. A 6-phase process we used to code is
shown in Table 10. Themes were then categorized and coded into Atlas.ti.

Pictures of the graph were taken using the Snip-it tool.

Coding of Raw Interview Data Using Inductive Themes

Coding Tree 2

Phase 1:
Familiarizing
data

Phase 2: Generating initial codes | Phase 3: Phase 4: Reviewing Themes Phase 6: Producing
Developing Phase 5: Defining Themes the report

(59 codes generated into 9 sub Themes
themes )

Raw
Interview
Data

Tactile 29- Involve seeing, hearing,
(sticky note, bumpy paper, gameboard, or doing

acting, highlighters, sticky notes)
Auditory Input

(audio clips, oral activities, interviews)
Visual Input

(Zoom, flashcards, large print, thumbs-up,
review of text) Representation and

Learning Styles

Computer-Based Programs 14- Involve use of tech or Actions of Learning
(Canvas, Flipgrid, Book Creator, multi skills
Storybeard, Nearpod)
Technology
(computer, iPad, video)
Multimedia learning
(PPT, tech+audio/visual)

Educational
Technology

Cooperative Learning 16- Involve areas that do not
(peer tutoring, small gp, 1-on-1, Nearpod) go into another category
Expressive Learning Other
(PPT, comic books, active panel, learning
games)

Additional Accommodations
(ext. time, lighting, glasses, preferential
seating, reteach)

Summary of Results

The findings of the results were presented in the data collected from the

transcripts and tables. Common themes were provided through the analysis of the

participants’ interviews. The major findings are as follows.
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Research Question 1

What instructional strategies do special education teachers use to assist students

with CI with visual-motor deficits? The findings for this research question are presented

below:

1.

2.

3.

95% of the participants have yet to receive training for CI.

85% of the participants have yet to receive visual training.

75% of the participants have yet to receive any training at all.

75% of participants used Visual inputs, particularly large print, as the main
intervention to accommodate students with visual/visual motor challenges.
75% of participants used Tactile models as a great method aside from
traditional pencil/paper tasks for students to show their understanding of
concepts. Following this model is the use of technology.

40% of participants knew of auditory tools, particularly text-to-speech, as an
accessible resource to assist students with visual/visual motor challenges.
However, it is important to note that 30% of participants did not know any
resources to assist students with visual deficits.

At least 45% of participants wished they had extended knowledge or
professional development to assist students with visual/visual motor deficits.
40% of participants could not share any stories of success—however, 20%

described enlarged print in their success story.

Research Question 2

How do instructional practices for visual deficits assist students with notetaking
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as perceived by special education teachers? The findings for this research question are
presented below:

1. 55% of participants used Learning Styles, particularly visual inputs, by giving
students a copy of notes as a support to engage students with reading while
writing.

2. Rather than a copy of notes, teachers preferred to use vocabulary with
students.

3. Visual input (a copy of the teachers’ notes) and Organizing Concepts (guided
notes) are the main methods the participants used to assist students with
notetaking challenges.

4. Visual input (teachers’ notes) was mostly used by participants when students’
writing from the board was different from their papers. However, 25% of the
those who chose visual inputs believe that while giving students a copy of
notes is helpful, students can become less engaged and accountable, and less
likely to retain the content.

Summary
The purpose of this study was to determine if professional development is needed
to assist students with visual or visual-motor deficits such as CI. The aim was to explore
instructional strategies that inclusive special education teachers use to assist students with
visual deficits and determine what is typically used and why. Twenty special education
high school teachers were purposefully invited and selected to participate in the study. A

phenomenological approach was used via Zoom and tape recording to interview their
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responses. Data analysis used Otter.ai to transcribe the data and Atlas.ti to code the raw
data. To answer the RQ1 and RQ2, 11 interview questions were asked, and the responses
were as follows: Most of the participants have yet to receive training for Cl. Large print
was the main intervention used to accommodate students with visual impairments. Tactile
techniques were significantly used to replace paper/pencil tasks. Text-to-speech was the
accessible resource that many of the participants were aware of; however, many
participants were unaware of resources to assist with visual deficits. Most of the
participants wished they had professional development on visual deficits. Giving students
a copy of notes and using guided notes greatly assisted students with notetaking
challenges and writing when it is different from writing on the board. While Chapter 4
answers the interview process and data, Chapter 5 interprets the study’s results,

limitations, recommendations, and implications.
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Chapter 5: Discussion, Conclusions, and Recommendations

The purpose of this qualitative study was to explore special education teachers’
perceptions of the instructional strategies used in an inclusive high school setting to assist
with notetaking for students with CI. My study sought to explore general interventions
that are set in place in the public school system to prevent visual-motor deficit students
from systemically falling behind academically each year. The aim was to explore
teachers’ instructional practices to determine if professional development is necessary.
Semistructured interviews were conducted with 20 special education teachers. The
interview data was transcribed and sent back to the interviewee for accuracy. Afterward,
the transcriptions were coded, and the results were reported. Chapter 5 interprets the data
and explains the data’s limitations, recommendations, and implications to conclude the
study.

Interpretation of the Findings

The findings showed a need for more professional training to assist students with
Cl or visual deficits. When teaching students with a visual deficit, teachers typically use
large print to accommaodate the student. If paper and pencil are not being used, many
teachers indicated that hands-on tactile activities were beneficial. Though a significant
number of teachers did not know any resources to assist students with visual deficits,
many participants knew of text-to-speech as an accessible resource and wanted extended
knowledge on how to help their students with visual problems. The findings also revealed
that teachers typically support their students by giving them a copy of their notes to

engage students during the instruction so focus would not be on notetaking challenges.
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Although this method was used by most of the teachers, some participants believed that
giving students notes can hinder the growth of their learning.

The UDL was the framework used to explore flexible learning tools to address the
challenges students face with visual deficits to meet the students where they are and
achieve increased learning outcomes programs (Carrie-Rubin, 2015). Under the three
principles of UDL in the study, teachers developed proactive lessons to eliminate barriers
for visual deficit learners explaining the why of learning and engagement. Teachers could
use various techniques based on their experiences to address problematic situations. An
example within the study was teachers using visual inputs to stimulate interest or tactile
tools for motivation of students.

Using the UDL, however flexible, many teachers’ methods are limited as it is
based on teachers’ knowledge and experience. Despite teachers’ lack of knowledge on
visual deficits, many teachers were able to be resourceful in the presentation of the
instruction, expressing multiple ways for a student with a visual deficit to learn the
content. Teachers’ resourcefulness from their experience constitutes the what of learning,
principle two of the UDL. An example is differentiation of tools using visual, auditory,
and tactile methods during instruction to promote student learning. It is important to note
that the more established teachers had a plethora of tools to represent instruction in
comparison to the newer teachers.

Lastly is principle three, the how of learning using action and expression.
Teachers used differentiated ways for students to express what they know such as the use

of tactile models to represent their work or allowing students to orally explain concepts.
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Most teachers needed a success story to show progressive learning from any of the
methods they used. Using the how of learning also informed teachers of strategies that
did not or only partially worked to assist students with visual deficits.

In contrast to success stories, several of the teachers noted that methods such as
giving students a copy of the notes would not be beneficial to the students learning
progress. Additionally, though large print assists with reading, it does not assist with
other areas such as student writing. Tactile activities (i.e., highlighter or hands-on
activities such as drawings) were the stories of success that explained how students could
express their learning through assessments. However, tactile practices were not used by
all of the teachers. All other methods (visual, auditory, technology, and additional
accommodations) were independently argued by teachers that multi-modal methods using
technology alongside sensory techniques could be effective such as a video, but only if
the student went home to playback information for homework. Giving students a copy of
notes and using audio tools was also argued as having pros and cons towards student
learning. Although all methods appeared to have helped students with a visual deficit in
some way, all methods did not explain how a student can express their learning of the
content while inside the classroom and show improvement.

Compared to the literature review, the findings confirmed a need for more
professional development for teachers to accommodate students with visual deficits in the
public school systems. According to the literature, more than implementing techniques or
tools is required for students to be successful (CAST Professional Learning, 2015).

Implementing coordinated training and performance assessments provides the school
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systems with the infrastructure needed for teachers and students to succeed, and all
stakeholders should be involved in practicing and regulating set conducive programs
(Carrie-Rubin, 2015). The results also confirmed that teachers were typically unaware of
binocular vision problems such as CI (see Migrants et al., 2019), and did not associate
reading disability, reading comprehension, writing, or dyslexia as a binocular anomaly
(Raghuram et al., 2019) without prompting. Many educators initially confused visual
deficits with visual impairments written under the IDEA as partial sight or blindness.
Additionally, the findings confirmed that tactile material and large print are frequent tools
used by teachers to assist students with visual deficits in the public school system as with
the private school study (see Koehler & Wild, 2019). This study also confirmed that
differentiation plays a major role in meeting students where they are with visual deficits.

To extend knowledge, including audio inputs into the lesson has additionally
shown to be a helpful tool for students with visual processing disorders such as CI by
allowing students absorb and retain concepts in a different way (see National Center for
Learning Disabilities, n.d.). Although many of the techniques used in the private school
sector were seen in the findings for the public school, the results did not show consistent
methods or teaching tactics that teachers could use to assist students with a visual deficit
with one accord appropriately.

Limitations of the Study

This study had the following limitations. One of the study’s limitations was the

number of participants. A small sample size can affect the trustworthiness of the data

(Patel et al., 2018). Another limitation was the focus on techniques used by high school
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public special education teachers. With this study, the focus was on special educators, but
general educators also support students with disabilities and could provide valuable
information. Additionally, the results may not apply to grade schools as the techniques
used could differ because there is a greater shift in rigor as students’ progress. But this
study’s focus on high school inclusive special education teachers’ methods allowed a
basis for potential transferability. Another limitation was that the techniques used to
assist students with visual-motor deficits may differ in other geographic regions. Though
there is a lack of training and understanding of visual deficits within the area of research,
this could vary for other regions resulting in different techniques being used.
Recommendations
From the findings, | presented evidence that professional development is needed
for teachers to assist student learning more effectively and efficiently for visual deficits.
Considering that at least two to three students per classroom may have a visual deficit,
subsequent trials should take place to determine which methods improve student
performance. Therefore, it is recommended that an experimental design be used to
determine which methods best support students with visual deficits. Lastly, teachers
should use methods with a systematic infusion of the three UDL principles. Stakeholders
should not just develop an action plan developing any number of strategies but rather test
solutions using the UDL implementation process to support all learners.
Implications
This study contributes to positive social change by identifying and

conceptualizing ways for teachers to manage the impact of visually impaired students
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being overlooked and falling between the educational gaps. Closing achievement gaps by
providing adequate support can decrease the dropout rate, incarcerations, and increase the
likelihood of extending education. More significantly, the earnings of a high school
dropout are approximately $240,000 less compared to a graduate, a dropout’s health is
expected to be worse, and their life expectancy is 9.2 years shorter (Shelia, 2018). From
an economic viewpoint, not meaningfully utilizing human potential costs the United
States trillions of dollars (Auguste et al., 2009). Therefore, closing achievement gaps
academically and economically provides a positive social impact.
Conclusion

Learning stems from visual pathways which includes reading to build language
skills, and writing to build visual perceptions, comprehension, and fine motor skills.
Difficulties with vision can cause major challenges with a student’s school life. Although
teachers may be unaware of visual difficulties, they are expected to accommodate
students and identify challenges students may have. The phenomenon is for teachers to be
equipped with the tools needed to aid in the learning of their students despite them not
having the adequate set of tools to do so. This research highlighted what public inclusive
special education teachers do to determine they types of techniques that are being used to
assist students with visual deficits and hopes to provide understanding on how to
accommodate students with such a disability. Having knowledge of interventions may
reduce teachers having to improvise instruction which can prolong the learning process.
With the statistical account of students who have such a disorder, more training could be

provided for better awareness.
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This study revealed the autonomy of instructional practices used by practitioners
to assist students with visual or visual-motor deficits such as CI. To assist students,
perplexed methods were used based solely on experience rather than informed resources.
Visual inputs and tactile models have been shown to be the commonly used practices by
teachers to assist with visual deficits and notetaking skills. The study showed that many
methods to assist students with visual deficits may engage in learning, but little evidence
supported growth in improving skills such as notetaking. Tactile tools were most
preferred to escape pencil/paper tasks and explained using all three principles of the
ULD, while visual inputs were used most to assist with reading. The study revealed that
teachers were not on one accord with implementation of techniques to support students
with visual deficits, and systematic coordinated training or coaching would be beneficial

for teachers and students to progress in the learning process.
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Appendix A: Invitation Letter

Dear Name,

Hello, my name is Jennifer Lambert, an educator in the Southeast district in
Georgia. | am in the Walden University PhD program, and as part of my coursework, |
have developed a research study to explore instructional strategies of secondary special
education teachers for students with visual or visual-motor deficits with aim to close
educational gaps. | am seeking secondary special education teachers to participate in the
study. Interviews will be conducted via virtual conference call (Zoom) during regular
school hours (such as planning), and could be before or after school if you prefer. Would
you be interested in assisting with this mission? Interviews should not take nor more than
20 minutes. The research will be ongoing for approximately 3 months. Please let me
know if you would like to participate by clicking the link below to view and sign the
Informed Consent document. The course has deadlines, so we will need to begin the
process by  (date), and will finish by __ (date). You can contact me by telephone
at XXX-XXX-XXXX if you have any questions.

**Please click the link below to Consent to the study:

Sincerely,

Jennifer Lambert
Walden University Doctoral Student
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Appendix B: Notification of Selection Letter

Dear Name,

Congratulations on your selection as a participant in the exploration of
instructional strategies to assist students with visual-motor deficits study. Many excellent
candidates were considered. Your selection was based on your background and
experience, and meeting the required qualifications for the study. You are invited to take
part in an interview for a research study | am conducting as part of my doctoral program.
The purpose of the interview is to explore instructional strategies secondary special
education teachers of an inclusive setting use to assist students who struggle with
notetaking due to visual or visual-motor deficits known or unknown as convergence
insufficiency. This research is intended to provide understanding on how one can assist
students with aims to close educational gaps, whether identified or not, for visual-motor
impairments.

Interview Procedures: | am requesting that you permit me to conduct an audio-
recorded interview for about 15-20 minutes. Transcriptions of interviews will be analyzed
as part of my course. You will have the opportunity to see your responses in a written
format to make sure all the information is accurate. Copies of your interview recording
and transcript are available from me upon request.

Voluntary Nature of the Interview: This interview is voluntary. If you decide to
take part now, you can still change your mind later.

Risks and Benefits of Being Interviewed: Being in this interview would not pose
any risks beyond those of typical daily life. There is no benefit to you.

Privacy: Interview recordings and full transcripts will be shared with each
interviewee, upon request. Transcripts with identifiers redacted will be shared with my
university faculty along with my analysis. The interview recording and transcript will be
held for 5 years after the completion of my course under lock and key in a private area.

Contacts and Questions: If you want to talk privately about your rights as an
interviewee, you can contact me, or Walden University’s Research Participant Advocate.
They are Walden University representative who can discuss this with you. The email
address for the contact is IRB@mail.waldenu.edu. Please share any questions or concerns
you might have at this time. You can contact me by phone at XXX-XXX-XXX, or reply
to this email if you have any questions.

Sincerely,
Jennifer Lambert
Walden University Doctoral Student


mailto:IRB@mail.waldenu.edu
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Appendix C: Non-Selection Letter to Potential Participants

Dear Name,
Thank you for your interest to participate in the exploration of instructional strategies to
assist students with visual-motor deficits study. Unfortunately, you were not selected as a

participant.

The task of selecting participants for the study was not an easy decision. However, we
have reached a sufficient number of qualified participants for the study. We appreciate
the time and energy that go into reviewing and responding to the recruitment for the

study. Thank you for investing the time.

We wish you success in your future endeavors.

Sincerely,

Jennifer Lambert

Walden University Doctoral Student
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Appendix D: Research and Interview Questions

Research Question 1: What instructional strategies do special education teachers use
to assist students who have CI with visual-motor deficits?
Interview Questions:
e Have you received any trainings or professional development in teaching students
with convergence insufficiency?
o Follow-up question: Can you recall how long ago that was and how often
you received training?
e Have you received any trainings for visual or visual-motor deficits?
o Follow-up question: Can you recall how long ago that was and how often
you received training?
e What are the main interventions you use the most (or would use) to accommodate
students with visual/visual motor challenges?
o Follow-up questions: Which do you find to be the most helpful and why?
What methods, if any, did not work and why?
e During instruction, what methods or materials do you use aside from traditional
pencil/paper task for students to show their understanding of concepts?
e What resources are accessible, if any that you are aware of, to assist students with
visual or visual-motor challenges?
e What techniques do you wish other special education teachers knew as it pertains
to visual or visual-motor challenges?
e What stories of success can you share?

Research Question 2: How do instructional practices for visual deficits assist
students with notetaking as perceived by special education teachers?
Interview Questions:
e What options do you provide, if any, for learners that need support engaging with
reading while writing?
o Follow-up question: Which option work the best? Which method do
students typically prefer?
e How do you assist students with notetaking challenges?
o Follow-up question: How well do these supports work?
o Follow-up question: What methods do you use for students with a severe
deficit? (i.e. large print, voice recording)
e What techniques have you (or would you) use if you noticed a student writing
from the board is different from his/her paper?
o Follow-up questions: What techniques, if any, did not work? What
techniques did you find to be useful and why?
e What stories of success can you share?
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Appendix E: Diplopia Diagram

General Approach to Diplopia Diagram

Cerebrol polyopia|  [Improved with Not improved with
blinking or pinholes| [blinking or pinholes
— i s A

[Refractive errors | | Retinal disease | | No misalignment | | Misalignment |
Comitant strabismus Incomitant strabismus
Childhood strabismus Restrictive disease
Acquired Cranial neuropathy
Macular disease IConshn! I I Intermittent I - vergence paresis
- skew deviation Supranuclear disorder
Marked refractive asymmetry -
Physiologic Ms Ocular myopathies
Nonorganic Myosthenia gravis Neuromuscular junction
wm disorder
phoria

(Danchaivijitr, 2004)
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